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Childhood nasal obstruction and sleep-disordered breathing
during clinical setting: Myth or reality?
Marco Zaffanello1 , Giuseppe Lippi2 , Laura Tenero1 , Michele Piazza1 , Luca Sacchetto3 , Luana
Nosetti4 , Emma Gasperi1 , and Giorgio Piacentini1

1Department of Surgical Sciences, Dentistry, Gynecology and Pediatrics, Pediatric Division, University of Verona, Verona, Italy 
2Department of Clinical Biochemistry, University of Verona, Verona, Italy 
3Department of Surgical Sciences, Dentistry, Gynecology and Pediatrics, Otorhinolaryngology Division, University of Verona, Verona,
Italy
4Department of Pediatrics, University of Insubria, Varese, Italy 

ABSTRACT
Objectives: .The severity of sleep apneas largely depends on abnormal size of upper airway. Therefore, nasal
examination is essential part of clinical evaluation of children with sleep-disordered breathing.
Methods: We performed a retrospective survey involving children aged 4 years and older which underwent
in-laboratory overnight cardiorespiratory polygraph study between January 2016 and May 2017. Nasal
obstruction test was used to score severity.
Results: Fifty-three children (62% males) with a median age of 6.1 (IQR 3.1) years were enrolled in this study.
Linear regression analysis showed that nasal obstruction score was correlated with apnea-hypopnea index (β
= 0.345; p < 0.014) and oxygen desaturation index (β = 0.328; p < 0.022), whilst no association was found
with age, BMI z-score, snoring and phase angle. Correlation analysis also showed that nasal obstruction score
was correlated with apnea-hypopnea index (r = 0.364; p = 0.009) and oxygen desaturation index (r = 0.350; p
= 0.012) after adjustment for age and BMI z-score., but not with snoring time or phase angle degree.
Conclusions: Nasal obstruction test may be a useful, time saving assessment which aid exploring sleep
disordered breathing in children. However, this test should not be used alone because it is plagued by objective
consideration and at risk of under or overestimation.

Keywords: children, nasal obstruction, overnight respiratory polygraph, obstructive sleep apnea, sleep-
disordered breathing
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bstructive sleep apnea (OSA) consists of
episodes of partial or complete closure of the

upper airway that occur during sleep and lead to
breathingcessation and oxygen desaturation [1, 2]. The
severity of sleep apnea largely depends on abnormal
size of the airway [3]. Turbulence of airflow, or nose,

oropharynx, and hypopharynx resistance
conventionally defines OSA severity. Hyperplasia of
tonsils and adenoids [4] and craniofacial
disharmonyare the major contributors to high airway
narrowing in children [5]. Some narrow regions such
as nostrils, lips, palate and larynx limit the high airway
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patency [6]. 
      Nasal difficulty decreases pharyngeal patency
andnasal airway resistance may be explained by
Starling resistance model. The Starling model
describes upper airway as a hollow tube, with a partial
obstacle at the inlet (nose), and a collapsible part
downstream (oropharynx) [1]. Severe nasal block is
then associated with a switch to oral breathing and an
enhanced risk of sleep-disordered breathing (SDB)
[7]. 
      Albeit nasal examination is an essential part of
clinical evaluation of children with SDB, there is still
insufficient evidence to define whether or not nasal
obstacle to respiration may be a risk factor for OSAS
[1]. 
      The aim of the present study was to evaluate the
correlation between nasal difficulty severity and sleep
respiratory actigraphy. 

METHODS

Study population 
      The present study included compliant children
aged 4 years and older, who were subjected to in-
laboratory overnight polygraph study for SDB
between January 2016 and May 2017, in our local
Department (University Hospital of Verona, Verona,
Italy). All children were referred to the local
ambulatory, which belongs to a larger pediatric
pneumology service. Medical records were accurately
filled, including age, sex, body growth parameters,
nasal patency assessment (as described below), and
history for inhalant allergy. Children with allergic
diseases were defined having disease history identified 
before the index date and lasting at least for three
medical visits. Records review was carried out as
previously described elsewhere [8]. The study was
performed according to the Declaration of Helsinki
and under the terms of relevant local legislation. 

Nasal barrier test
      The assessment of nasal obstacle (ICD-9-CM
478.19) [9] was performed by alternatively closing the
nostrils with a finger, accurately preventing to
constrict the other nostril. The patient was then invited
to breathe through the free nostril keeping the mouth
closed. The test was then repeated closing the other

nostril. One-sided nasal block was classified according
to the air flux recorded by the operator, as follows: 0
(open), 1 (mildly obstructed), 2 (severely obstructed)
and 3 (obstructed). The score calculated for either
nostril (i.e., right + left score) was then summed for
all patients (minimum 0 -maximum 6). Three skilled
blinded operators performed independently of the test
and the final score was the mean of the three
independent measurements. Nasal patency manoeuvre
was performed the day of in-laboratory respiratory
actigraphy study. 

Anthropometry
      Height and weight were measured by the same
skilled personnel, using standardized techniques. Body
mass index [BMI: weight (kg) / height (m)2], BMI
percentiles and BMI z-scores were calculated
according to age and sex
(http://nccd.cdc.gov/dnpabmi/Calculator.aspx). 

In-laboratory overnight respiratory polygraph
      The in-laboratory overnight respiratory polygraph
study (SOMNO screen TMPSG, SOMNO medics
GmbH, Randersacker, Germany) was used to
continuously record nasal airflow, chest and
abdominal respiratory movements (thoracic and
abdominal belts), arterial oxygen saturation (SaO2;
digital pulse oximetry), heart rate (HR; finger probe),
electrocardiogram (ECG; three chest electrodes), body
position (mercury sensor) and tracheal sounds
(microphone). Electroencephalography (EEG), eye
movements (electrooculogram; EOG) and muscle
activity or skeletal muscle activation
(electromyogram; EMG) studies were not performed.
The device was applied between 7:00 PM and 8:00
AM, and data were continuously recorded throughout
the night. During the test, all children were monitored
for ≥ 6 h in a quiet, properly prepared sleep room, in
the presence of one of their parents [10]. The estimated
total sleep time (TST) was calculated was the time
between the child fell asleep and wake up, and was
recorded in a nocturnal diary by the healthcare staff,
which was also trained to promptly intervene, when
needed. The nocturnal awakenings were identified
considered from TSTcalculation and were then
removed from final analysis. 
      The sleep analysis (DOMINO® software,
Somnomedics v.2.6.0) of the valid recording session
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was manually performed. Obstructive respiratory
events were scored as previously reported [11]. In
particular, the number of obstructive apneas (OA;
n./hour) plus central apneas (CA; n./hour) plus
hypopneas (H; n./hour) was divided by hours of TST
and then expressed as apnea-hypopnea index (AHI,
n./hour) [12]. 
      All O2 desaturations (≥ 3%; n./hour) from
baseline, mean SpO2 (%) and minimum SpO2 (%)
were quantified. The Oxygen Desaturation Index
(ODI; n./hour) was measured as total number of
desaturations divided by TST. Snoring (time% of the
TST) was also regularly calculated [13].
      Phase angle vector analysis is an index of
thoracoabdominal asynchrony (TAA) and inspiratory
airflow resistance. An increased value suggests
compromised upper airway patency, leading to
enhanced inspiratory work of breathing. Phase angle
analysis and related thoracoabdominal asynchrony
may be a useful parameter to detect upper airway
obstacle [14, 15]. An increased inspiratory resistance
as maintained during OA and H produces an
asynchrony between rib cage and abdomen (no
obstacle: phase angle close to 0 degrees; obstructive
apnea: phase angle close to 180 degrees).

Statistical Analysis 
      Statistical analysis was performed using SPSS

Statistics 22.0® software for Windows. Kolmogorov-
Smirnov test for one sample was used to explore
normal distribution of continuous variables. The
demographic, clinical characteristics and actigraphy
results, were presented as number and percentage for
categorical variables, or as median and 95%
confidence interval (CI) for continuous variables,
respectively. 
      Linear regression (backward) analysis, in which
nasal barrier score was entered as dependent variables,
was carried out to explore potential associations with
demographic, clinical and polygraphic variables (age,
BMI z-score, snoring, phase angle, AHI or ODI). The
value of statistical significance was set at p < 0.05. 
Partial correlation analysis was performed between
nasal barrier score and clinical and polygraphic results
(AHI, ODI, snoring and phase angle), adjusted for age
and BMI z-score.The value of statistical significance
was set at p < 0.05.

RESULTS

      The final study population consisted of 53
children. A summary of demographic (sex, age),
clinical (body growth parameters) and in-laboratory
overnight polygraph results (AHI, ODI, snoring, phase
angle) of the study population is shown in Table 1

The European Research Journal   Volume 5   Issue 1   January 2019 3

Table 1. Summary of the demographic, clinical characteristics (Panel A) and overnight polygraph 
study (Panel B) of 53 consecutive children* 
 Median  IQR 
Panel A   
     Number (males %) 53 (62.3) - 
     Age (years) 6.1 3.1 
     Weight (kg) 22 11 
     Height (cm) 116 15 
     BMI Percentiles  71.6 58.3 
     BMI z-score 0.6 1.8 
Panel B   
     eTST (hours) 9.0 1.4 
     AHI (events/h) 2.9 3.8 
     ODI (events/h) 0.6 0.9 
     Snoring (% time) 0.2 1.7 
     Phase angle (degrees) 57 32 
*Selection criteria were the absence of genetic and neurological conditions, and age range between 4 to 
15 years. AHI = apnea-hypopnea index, BMI = body mass index, IQR = interquartile range, ODI = 
oxygen desaturation index, eTST = estimated total sleep time 
!
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Panel A and B. Kolmogorov-Smirnov test for one
sample showed that the variables in Table 1 (age,
weight, height and BMI percentiles in Panel A; AHI,
ODI and snoring in Panel B) are not normally
distributed (p < 0.05). 
      The linear regression (backward) analysis (Table
2, model 1 and model 2) showed that nasal barrier
score was significantly associated with AHI (β =
0.377; p = 0.005) and ODI (β = 0.353; p = 0.009)
variables. Age, BMI z-score, snoring and phase angle
variables were excluded from the models. 
      Interestingly, with partial correlation analysis,
nasal barrier score was associated with both AHI (r =
0.364; p = 0.009) and ODI (r = 0.350; p = 0.012), but
not with snoring time (r = 0.170; p = 0.232) and phase
angle (r = 0.49; p = 0.734) (Table 3). 
      Figure 1 shows the distribution of AHI values
according to the different values of nasal barrier score. 

DISCUSSION

      The potential contribution of the nose to the
pathophysiology of OSAS remains a largely
unexplored issue [1]. Daytime nasal difficultywas
shown to be an independent risk factor for OSAS [16].
Nose difficulty strongly influences pharynx patency,
since the inspiratory flow through the upper airway
may promoteits closure. The luminal pressure at which
the airway begins to close is defined as critical closing
pressure [17]. In the presence of nasal or upper airway
congestion, oral breathing becomes prevalent. 
      Nasal difficulty and mouth breathing have been
associated with adenotonsillar hypertrophy, which in
turn is the leading cause of OSAS in children [18, 19].
In particular, enlarged adenoids dramatically influence
the amount of air inhaled through the nose. Nasal
difficulty and crowded oropharynx double the risk of
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Table 2. Linear regression (backward) analysis between nasal barrier test (score) and age, BMI Z-score, snoring, 
phase angle and apnea-hypopnea index (AHI; model 1) or oxygen desaturation index (ODI; model 2). 
  MODEL 1 MODEL 2 
Dependent variable: Nasal barrier test Nasal barrier test 
 STEP1 B CI p B CI p 
     Age (years) -0.121 -0.286÷0.114 0.393 -0.144 -0.302÷0.098 0.310 
     BMI z-score -0.022 -0.335÷0.285 0.873 0.034 -0.276÷0.355 0.802 
     AHI (n./hr) 0.345 0.016÷0.133 0.014 - - - 
     ODI (n./hr) - - - 0.328 0.014÷0.167 0.022 
     Snoring (% TST) 0.130 -0.046÷0.127 0.347 0.112 -0.053÷0.123 0.427 
     Phase angle (degrees) 0.061 -0.013÷0.020 0.660 0.061 -0.013÷0.021 0.665 
     Model Significance 0.104   0.138   
     adj. R2 0.084   0.069   
STEP2       
Variable included AHI    ODI  
     Model Significance 0.005    0.009  
     adj. R2 0.125    0.108  
AHI = apnea-hypopnea index, BMI = body mass index, ODI = oxygen desaturation index, TST = total sleep time 

!

Table 3. Partial correlation analysis between nasal obstruction score, adjusted for age and BMI z-score, and 
apnea-hypopnea index (AHI) or oxygen desaturation index (ODI) or phase angle. 
 Nasal barrier score 

rpar p 
Adjusting variables: 
age (years) & BMI z-score 

AHI (n./hr) 0.364 0.009 
ODI (n./hr) 0.350 0.012 
Snoring (% TST) 0.170 0.232 
Phase angle (degrees) 0.049 0.734 

AHI = apnea-hypopnea index, BMI = body mass index, ODI = oxygen desaturation index, TST = total sleep time 
!
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OSAS [9]. Nasal video-endoscopy is a useful tool to
assess airway difficulty due to adenoid hypertrophy
[29]. Medical treatments (nasal steroids and
leukotriene receptor antagonists) or
adeno(tonsillectomy) interventions are the most
widely used medical measures for improving both
symptoms and polysomnographic signs associated
with adenoid hypertrophy [21, 22]. However, recent
evidence has been provide that specific craniofacial
characteristics may be commonplace in snoring
children [2, 23]. Persistent allergy is another factor
potentially involved in reducing air inhalation through
the nose. Upper allergic persistent inflammation of
both nasal mucosa and adenoid tissue are often causes
of persistent nasal difficulty, even in children who
underwent adenoidectomy [24].
      The nasal examination is an important part of the
ambulatory clinical assessment of children with SDB.
A simple, straightforward and time wasting analysis
can be useful to assess for SDB severity in cooperating
children, before otorhinolaryngologic evaluation. In
particular, the main finding of the present study was
that nasal barrier score was significantly correlated
with AHI and ODI. However, no correlation was
found with snoring or with phase angle (i.e.,
thoracoabdominal asynchrony). Taken together, these
findings would suggest that nasal barrier score and

AHI values may be at least partially coincident but not
directly related to our population. 

Limitations
      The main limitation of the present study is
represented by subjective assessment of childhood
nasaldifficulty. Other limitationsinclude children
collaboration, especially those very young, the
challenge to perform cardiorespiratory analysis during
the sleep (i.e., sleep stages could not be examined and
sleep time was only deducted from healthcare staff
observation, so thatrespiratory polygraph recordings
[25] were only indicative of the pattern of the
childhood respiration during the night). 

CONCLUSION

      In conclusion, the nasal barrier test may be a
useful, timewasting ambulatory assessment, that helps
to assess the severity of SDB in children. However,
this test should not be used alone because it is plagued
by objective judgement and at risk of under or
overestimation. 

Key Points
      • Sleep-disordered breathing due to upper
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Figure 1. Box plot of nasal barrier score and apnea-hypopnea index.
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airway difficulty is frequent in pediatric patients.
      • Clinical evaluation of upper airway difficulty
is needed in the ambulatory setting.
      • Children with clinical evaluation suggesting
sleep-disordered breathing need further assessment
with sleep respiratory actigraphy or polysomnography.
      • Assessment of nasal difficultyshould be of
clinical evaluation for sleep-breathing disorders.
      • Nasal barrier test is a useful, timewasting
ambulatory assessment, butpoorly predicts sleep
breathing disorders severity in children.
      • Nasal barrier test should not be used alone
since it is plagued by objective judgement, being
sensitive to the risk of under or overestimation.

Abbreviations
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sleep apnea, ODI = oxygen desaturation index, OSAS
= obstructive sleep apnea syndrome, SDB = sleep
disordered breathing. 
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A virtual pathway reduced the need for physical review in
patients with a suspected scaphoid fracture 
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ABSTRACT
Objectives: Suspected scaphoid fractures are a common reason for referral from the emergency department to
fracture clinics. Few patients actually have a fracture. Cross sectional imaging has the potential to improve
early diagnosis and reduce unneccessary immobilisation. The aim of this audit was to investigate the
effectiveness of a virtual pathway, incorporating early magnetic resonance imaging (MRI) scan, for suspected
scaphoid fractures. The secondary aim was to investigate whether the accuracy of other clinical signs, such as
anatomical snuffbox pain on wrist ulnar deviation, was sufficient to reduce the number of patients requiring a
MRI scan.
Methods: A prospective audit was undertaken of 123 patients in an emergency department and associated
minor injuries unit. These patients were managed with an early MRI scan. Where no significant injury was
found, they were discharged after a phone call from a virtual fracture clinic nurse.
Results: There were 16 (13%) true scaphoid fractures. MRI scanning showed other injuries including significant
soft tissue injuries (13%), other carpal fractures (17%) and fractures of the distal radius (19.5%). The number
of clinical appointments required was 0.42 per patient. Eighty patients did not have any face-to-face review.
Other clinical examination techniques, such as anatomical snuff box pain on ulnar deviation of the wrist were
not sufficiently sensitive or specific to reduce the need for MRI scanning or review.
Conclusions: A virtual fracture clinic pathway and early MRI scanning reduced face-to-face reviews and
unneccesary immobilisation. Clinical examination techniques are not sufficiently sensitive to reduce the need
for scanning.
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he incidence of scaphoid fracture has been re-
ported as 29 per 100,000 [1]. The “suspected”

scaphoid fracture is a common reason for referral to
fracture clinic from the emergency department (ED).
The prevalence of a true fracture, where clinical sus-

picion exists but x-rays are negative, ranges from 5%
to 25% [2]. This reported variation arises from differ-
ences in clinical examination experience. The final
outcome of this group is unclear. There is a fear that
failure to identify and immobilise may lead to
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nonunion and arthritis and missed scaphoid fractures
are a cause for litigation [3, 4]. However, unnecessary
immobilisation may lead to stiffness, time off work
and avoidable healthcare utilisation. 
      Clinical diagnosis relies on the presence of
anatomical snuffbox (ASB) pain on direct palpation.
This sign, although sensitive, is not specific. Other
signs, and combinations of signs, have been investi-
gated to reduce the number of patients who require
temporary immobilisation and advanced imaging. A
recent study identified ASB pain on ulnar deviation of
the wrist (within 72 hours of injury) and reported that
no patient, without this sign, had a true scaphoid frac-
ture [5]. Four factors were identified as predictive of
actual fracture: male gender, sports injury, ASB pain
on ulnar deviation of the wrist, and scaphoid tubercle
tenderness. There have been a variety of clinical pre-
diction rules suggested to improve diagnosis through
examination [5-7]. Advocates of such signs and clini-
cal predictions rules point to the potential overdiagno-
sis of clinical uncertain entities such as bone-bruising

and other soft-tissue injuries. 
      With increasing availability and reduced cost of
advanced imaging, the cost-effectiveness of early
magnetic resonance imaging (MRI) or computed to-
mography (CT) diagnosis has been revisited [8, 9] and
found favourable. Our ED and fracture clinic has been
an early adopter of universal use of MRI scanning to
improve diagnosis and reduce unneccesary immobili-
sation. We have recently redesigned our fracture clinic
service so that MRI scans were reviewed at Virtual
Fracture Clinic (VFC) and patients only came to clinic
if there was definite injury that required treatment.
This protocol aimed to reduce healthcare utilisation
and patient inconvenience. 
      The aim of this audit was to investigate the effec-
tiveness of a virtual pathway, incorporating early MRI
scan, for suspected scaphoid fractures. The secondary
aim was to investigate whether the accuracy of other
clinical signs, such as ASB pain on wrist ulnar devia-
tion, was sufficient to reduce the number of patients
requiring a MRI scan.
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Figure 1. Flow chart of patients in study, along with clinical outcome
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METHODS

      A prospective audit was performed at our
institution’s ED and its associated Minor Injuries Unit
(MIU). Patients were included if they had suffered an
injury to the wrist, had pain in the anatomical
snuffbox, and did not have evidence of fracture on
their initial radiographs. A standardised clinical
examination was performed and recorded on an audit
form. The use of this form was to support a full and
effective clinical examination. This form recorded
basic demographic details and the mechanism of
injury. It also recorded the presence or absence pain
on: thumb-index pinch, scaphoid tubercle tenderness,
axial compression of the thumb, ASB pain on ulnar
deviation and pronation, ASB pain on radial deviation
and pronation. Patients were provided with a wrist
splint without thumb extension (Promedics Beta Wrist
Brace, Promedics, UK) and were referred for a MRI
scan if they had no contraindications to scanning. The
scans were performed on a Philips Achieve 1.5T
scanner. The following protocols were used: (1) T1 D3
Vista Coronal, fov 82×82, tr 400, te21, voxel size
0.4×0.4×0.4 mm, 150 slices scan time 4.35 minutes
and (2) T2 mSpir Drive Coronal, fov 80×80 tr3355, te
70, voxel size 0.3×0.4 mm, slice thickness 3 mm 16
slices scan time 3.11 min. 
      A virtual scaphoid pathway was implemented in
the Orthopaedic Department. The results of pending
MRI scans were regularly checked and reviewed at a
VFC. If the scan was normal the patient received a
phone call from a fracture clinic nurse. They were
advised that they had a simple soft tissue injury of the
wrist and were provided with advice regarding

mobilisation and splint removal. This was followed up
with written information sent via post. Where there
was an MRI abnormality, and ongoing symptoms,
patients were offered review in a dedicated hand and
wrist trauma clinic. 
      The audit took place from 1 February 2015 to 31
January 2016. A total of 268 patients met the inclusion
criteria (Figure 1). There were 200 patients presenting
to the ED and a further 68 to the MIU. There were
audit forms completed for 108 (58%) patients in the
ED and 45 (66.2%) in the MIU. Out of 153 patients
with audit forms, a total of 123 underwent MRI
scanning. 
      The median time from injury to assessment was 1
day (range 0 to 70, IQR 0 to 3.25, mean 4.1, SD 9.0).
The mean time to from presentation to MRI scan was
19.4 days (0 to 56, IQR 12 to 27, SD 11.0). 115
presented within 3 days of injury. Of these, 94
underwent MRI scan. 

RESULTS

      Out of 123 patients with a suspected scaphoid
fracture there were 67 (54.4%) patient who had a
traumatic lesion, of which 16 (13%) patients had a true
scaphoid fracture (Table 1). A fracture was found in
another carpal bone in 21 cases and in the distal radius
in 24 cases. There were 16 soft tissue injuries. 
      There was a total of 52 physical appointments
required for this group of 123 patients during a six-
month follow-up period. The mean number of
appointments per patient was patient was 0.42 (range
0 to 3, median 0, SD 0.65). There were 80 patients
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Table 1. Total number of MRI abnormalities detected (n = 67). 
MRI Finding Abnormalities (n, %) 
Scaphoid fracture 16 (13.0%) 
Scaphoid bone bruising 2 (1.6%) 
Other bone bruising 13 (10.6%) 
Soft tissue injury 16 (13.0%) 
Other carpal fracture 21 (17.0%) 
Distal radius fracture 24 (19.5%) 
Metacarpal fracture 9 (7.3%) 
Some wrists had multiple abnormalities, therefore the column total exceeds 67. MRI = 
magnetic resonance imaging  
!
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who did not need a physical  appointment in fracture
clinic. They were phoned and discharged by
telephone. 
      When the endpoint of true scaphoid fracture was
examined in patients presenting 3 days or fewer after
injury, pain in the ASB on palpation had a low
specificity (6.2%), sensitivity (53.8%) and positive
predictive value (12.3%). In this series, reliance on this
finding would have resulted in six missed fractures. It
would have also have identified 50 false positive
cases. The other tests, applied individually, resulted in
between 5 and 8 false positive findings (Table 2). 

DISCUSSION

      This prevalence of true fracture in this population
was 13%. This is similar to comparable studies and
supports the generalisability of these findings. There
was a lower rate clinic attendance than would occur
in a traditional pathway. In a traditional pathway a
patient would normally be expected to return to
fracture clinic at two weeks for repeat examination,
with definitive immobilisation being instituted for
some at that clinic, further imaging arranged for
others, and the majority discharged. A sub-group may
have been brought back for a further review after
another short period. Our protocol allowed a definitive
diagnosis to be reached and treatment to be
confidently commenced. Where there was no
significant injury, this also allowed the patient to be
“virtually” discharged with confidence. As such, only
0.42 physical appointments were required per patient.

In a standard pathway, this would be expected to be
greater than 1 per patients, as every patient returns at
least once for a clinical examination at two weeks.
Patients were virtually discharged if they had
abnormality found on MRI. They were also virtually
discharged in many cases of minor soft tissue injury
and undisplaced fractures of the distal radius and other
carpal bones. This was in keeping with our unit’s
protocols. Patients with suspected scaphoid fractures
are generally managed in splints, and therefore these
can be removed by the patient when symptoms reduce,
and promote self-care. 
      This study also demonstrated that none of the
previously suggested clinical examination techniques
were sufficiently sensitive or specific to avoid
significant false negative diagnoses [2, 10]. As such,
we do not consider that any clinical rule, other than
the presence of tenderness in the ASB, is useful or safe
at reducing the number requiring further review or
cross-sectional imaging. In particular, we were not
able to reproduce the recently reported finding thatlack
of pain in their ASB on ulnar deviation of the wrist,
within 72 hours of injury, predicted no underlying
fracture [5]. In our study, there were six patients,
without ASB pain on ulnar deviation, who had a
fracture. We believe a significant limitation of this
paper was the inclusion of true scaphoid fractures that
were obvious on radiographs at the time of
presentation. The examination, diagnosis and
management of these patients is not contentious, and
it is possible that findings related to the overall group
of all scaphoid fractures are not translatable to the
subgroup of those with a clinically suspected fracture. 
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Table 2. Diagnostic performance of clinical tests compared to MRI “gold standard” at diagnosis a true scaphoid 
fracture (in patients presenting three days of fewer after injury) 

 TP FN FP TN Sens Spec PPV NPV Acc 
ASB pain 13 0 76 5 100.0% 6.2% 14.6% 100.0% 94.7% 
Pain on thumb-index pinch 5 8 41 40 38.5% 49.4% 10.9% 83.3% 48.9% 
ST tenderness 8 5 49 32 61.5% 39.5% 14.0% 86.5% 60.9% 
Pain on axial compression 8 5 50 31 61.5% 38.3% 13.8% 86.1% 61.7% 
ASB pain on ulnar deviation 7 6 50 31 53.8% 38.3% 12.3% 83.8% 60.6% 
ASB pain on radial deviation 7 6 42 39 53.8% 48.1% 14.3% 86.7% 52.1% 
Decreased active ROM 6 7 35 46 46.2% 56.8% 14.6% 86.8% 43.6% 
Acc = accuracy, ASB = anatomical snuff box, FN = false negative, FP = false positive, MRI = magnetic 
resonance imaging, NPV = negative predictive value, PPV = positive predictive value, ROM = range of motion, 
Sens = sensitivity, Spec = specificity, ST = scaphoid tubercle, TN = true negative, TP = true positive  

!
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The true scaphoid fracture rate in our study was also
similar to that reported in a study of a clinical
prediction score [6]. This test allocated 3 points to a
ASB pain on palpation in ulnar deviation, tenderness
of the scaphoid tubercle was given 2 points and pain
on longitudinal compression was given 1 point. The
authors test the hypothesis that a total score greater
than or equal to 4 would be useful in diagnosis true
fractures. They reported that the test had a NPV of
96%. Of the 13 true fractures, the test correctly
identified 10, but missed 3 patients. It also identified
62 patients as having fracture, who did not (out of 72
positive findings). These authors state that it is not
practically, ethically or financially possible to scan
every injured wrist with MRI to prevent
overtreatment. This conclusion is not in keeping with
recent cost-effectiveness studies [8, 9]. 
      Clinicians have been historically been wary about
recommending widespread scanning due to the fact
that little is actually known about the long term
outcome of missed occult fractures and the potential
for overdiagnosis of entities with unclear significance,
such as bone bruising. A small study suggested that
early MRI management was equivalent financially to
the traditional management [11]. The protocol had the
potential to reduce unnecessary immobilisation,
overall treatment time, and healthcare usage. Due to
the small number of patients it was unable to
demonstrate reduced time off work or school. An
American study of overall cost effectiveness showed
that advanced imaging was dominant over empiric
cast immobilisation, with lower health costs and better
outcomes [9]. This study considered anticipated
healthcare and societal savings. It reported MRI to be
slightly more cost-effective based on the mean
published diagnostic performance. It reported that
imaging would have to cost more than $2000 (USD)
to become less cost-effective than traditional
management. This finding is likely to be accurate in
the US health market, but may be less generalisable to
other health systems where advanced imaging is more
difficult to access, and with more of a treatment delay.
A separate cost effectiveness study examined seven
different strategies for diagnosis and management and
that immediate CT or MRI were the most cost-
effective strategy for diagnosing suspected scaphoid
fractures [8]. 
      A strength of this study is the large number of

patients studies, with the use of MRI as a gold
standard for diagnosis. It was also pragmatic in nature,
as it recorded the clinical examination findings of a
group of ED clinicians and emergency nurse
practitioners (ENPs). This is likely to be representative
of the wider diagnostic performance of this clinical
group. Previous studies have tended to clinical
examination performed by a single, highly trained,
observer. 

CONCLUSION

      This study demonstrated that a virtual pathway, in
conjunction with MRI scanning, can reduce the need
for physical review of suspected scaphoid fractures. It
demonstrated that clinical signs, other than ASB
tenderness on direct palpation, were associated with
unacceptable false negative diagnosis rates, and could
not be consistently used to reduce the need for MRI
scanning. 

ARTICLE SUMMARY 

Article focus
      • The aim of this audit was to investigate the
effectiveness of a virtual pathway, incorporating early
MRI scan, for suspected scaphoid fractures. 
      • The secondary aim was to investigate whether
the accuracy of other clinical signs, such as ASB pain
on wrist ulnar deviation, was sufficient to reduce the
number of patients requiring a MRI scan.

Key message
      • This pathway was safe and effective at
reducing the need for face-to-face review
      • This pathway reduced the need for
unneccesary immobilisation
      • Clinical examination is not sufficiently
sensitive to reduce the need for cross-sectional
imaging
Strengths and limitations of this study
      • This study is unique in examining the impact
of a virtual fracture clinic pathway on this common
injury
      • This study is pragmatic in that it has studied a
typical UK ED and minor injuries unit rather than
clinical examination limited to experienced
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orthopaedic surgeons.
      • This study is limited by failure to enroll all
eligible patients to the audit 
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ABSTRACT
Objectives: In this study, we aimed to determine the relationship between the atrial natriuretic peptide and
microvascular complications of diabetes.
Methods: Sixty patients with type 2 diabetes mellitus were enrolled into the study. Patients with a chronic
disease other than diabetes mellitus were excluded from the study. The body-mass index, waist circumference,
and hip circumference were measured and blood samples for routine biochemical tests were taken after at least
12 hours fasting. The microvascular complications of the patients were evaluated.
Results: Thirty-two of the patients had microvascular complications whereas 28 of them did not. Age, body
mass index, waist and hip circumference, and atrial natriuretic peptide levels were significantly higher in the
group with microvascular complications than those without complications. There was no significant difference
in parameters like; waist-hip ratio, blood glucose, HbA1c, fasting insulin, fasting HOMA, sodium, potassium,
magnesium, calcium and lipid levels between the two groups. When the relationship between atrial natriuretic
peptide and obesity, retinopathy, neuropathy, nephropathy, duration of diabetes, HbA1c, and sex are evaluated
separately, the only significant parameters related to atrial natriuretic peptide were the body-mass index, waist
circumference, hip circumference measurements, and neuropathy.
Conclusions: Positive correlations between serum atrial natriuretic peptide levels and body-mass index, waist
circumference, and hip circumference measurements were determined. Also, serum atrial natriuretic peptide
levels were significantly higher in patients with obesity or neuropathy than those without obesity or neuropathy. 
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ype 2 Diabetes Mellitus (DM) is the most widely
seen metabolic disease. In developed countries

5-10% of the population is diabetic. In the worldwide,
90-95% of cases are type 2 diabetes, whereas 5-10%
are type 1 and 2-3% are the other diabetes forms.
      Hyperglycemia and insulin resistance play
important role in the pathogenesis of diabetes. In the
early phase of diabetes, intracellular hyperglycemia

causes abnormalities in blood flow. Chronic
hyperglycemia leads to microvascular and
macrovascular complications. 
      Atrial natriuretic peptide (ANP) inhibits the
transport of sodium (Na) in the medullary collecting
tubules of the kidney and increases renal blood flow
and glomerular filtration rate (GFR). Besides its renal
effects, ANP also induces some cardiovascular,
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endocrinological and neural responses for decreasing
the vascular volume and tonus [1]. 
      There is Na retention and increased blood volume
in diabetic patients. Most of these patients have high
ANP or N-terminal proANP (1-98) levels in the
circulation. These patients are probably in the early
hyperfiltration phase of the disease or with the long-
term complications. This data shows that ANP level
may be important for diabetic patients with early
hyperfiltration phase of the disease. 
      In this study, we aimed to study the relationship
between ANP and microvascular complications.

METHODS

      A total of 60 patients (38 females/22 males) with
type 2 diabetes are enrolled in this study. The patients’
age range was 30 to 70 years old. Patients with known
thyroid dysfunction, hepatic failure, hearth failure,
renal failure, malignancy, systemic chronic disease,
collagen tissue disease, and with electrolyte
imbalance, pregnancy, those having antihypertensive
drug or insulin treatment were excluded from the
study. Also, there was no patient taking any kind of
SGLT 2 inhibitors or thiazolidinediones in our study.
The study was performed according to Declaration of
Helsinki and our Institutional Review Board approved
the study. Informed constant was obtained from all
patients. 
      Physical examination of all patients was
undertaken. Body mass index (BMI) of patients were
determined by “Tanita Body Composition Analyser”.
According to the World Health Organization (WHO),
a BMI of greater than or equal to 30 is classified as
obese. The HOMA values were calculated by using
the formula: (HOMA-IR = insulin (µU/mL) × fasting
glucose (mmol/L)/22.5). Waist circumference was
measured from the midpoint of the distance between
superior iliac crests and lowest chest ribs. Hip
circumference was measured from the outermost
surface of the gluteal area. Waist/hip ratios were
calculated. Blood pressure of all patients was
measured two times in 3 minutes by a
sphygmomanometer from the left arm in sitting
position after at least 5 minutes of resting. The mean
value of the two measurements is recorded.
Electrocardiograms of the patients are recorded and

evaluated. Pulse rates are also measured. Those
patients with hypertension and rhythm disturbance are
excluded from the study. 
      From all patients, after 12 hours of fasting, blood
samples were taken at 8-9 am for measurement of
fasting blood glucose, urea, creatinine, uric acid, total
cholesterol, HDL cholesterol (HDL-C), LDL
cholesterol (LDL-C), triglyceride, fasting insulin,
HbA1c, sodium (Na), potassium (K), calcium (Ca),
magnesium (Mg) levels. Blood samples for ANP level
are taken into blood tubes containing EDTA and after
rotated slowly 6-7 times the samples are put into tubes
which contain 600-750 KIU aprotinin for every
millimeter of blood. Then the tubes are rotated slowly
with passive movements 6-7 times again. These blood
samples are centrifuged at 4 C degree and 1600 cycles
for 15 minutes. The isolated serum samples are
preserved at – 80 C degree until the study time of the
kit. 
      The first-morning urine samples were used to
measure the microalbumin/creatinine ratios and total
protein levels are measured in 24-hour urine samples. 
ANP levels were measured by their specific
radioimmunoassays and serum samples other than
ANP has been studied at the same day by routine
biochemical analysis Roche Diagnostics brand Cobas
at 8000 model biochemistery autoanalyzer (modul
Cobas c 701) and hormon tests again the same brand
(modul Cobas e 602) immunoassay analyzer with
original kits (Beckman Coulter Inc, U.S.A.). Full
Urine etude, at spot urine has been done with full
automatic chemical and microscopic analyse system
(Arkray, Japanese - Iris IQ200, USA). 
      All the patients are evaluated for diabetic
retinopathy, diabetic peripheral neuropathy and
diabetic nephropathy by related specialists. Indirect
optical fundoscopy was performed by the same
ophthalmologist after mydriasis and
angiofluorescence when necessary. Retinopathy was
classified according to the Diabetic Retinopathy
Research Group. The patients were divided according
to whether they had the incipient form of retinopathy
(background) or the severe form (pre-proliferative or
proliferative). The grade of diabetic nephropathy was
evaluated (exercise, drugs and urinary infection
excluded) by urinary albumin excretion rate and
classified as normal (value < 20 µg/min),
microalbuminuria in the range 20-200 µg/min
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(incipient nephropathy) or macroalbuminuria if > 200
µg/min (overt/clinical nephropathy). Peripheral
neuropathy was diagnosed by Diabetic Neuropathy
Index (DNI) and defined as a positive score of > 2
points on the DNI and evaluated by the same
neurologist. Diabetic Neuropathy Score (DNS) was
not evaluated and thus severity of neuropathy was not
determined. 

Statistical Analysis 
      The data were analyzed in SPSS 11.5 (SPSS Inc.,
Chicago, IL, USA) software. Descriptive statistics for
continuous variants were given as mean +/- standard
deviation and for categorical variants were given as
the percentage (%). Between independent groups, the
significance of the difference in mean values was
evaluated by Student’s t-test and Mann Whitney U
test. The correlation analysis of all data was evaluated
by Pearson correlation test. A p value of < 0.05 is
defined as significant statistically.

RESULTS

      Thirty-two of the sixty diabetic patients had
microvascular complications and the remaining 28
patients had no microvascular complications (Table
1). Among patients with microvascular complications
6 patients had retinopathy (all patients had background
retinopathy), 16 patients had nephropathy (2 of them
had macroalbuminuria whereas 14 had
microalbuminuria), 18 patients had neuropathy. Two
of the patients had both retinopathy and nephropathy,
one patient had both retinopathy and neuropathy, and
2 patients had both nephropathy and neuropathy. Only
3 patients had all retinopathy, neuropathy, and
nephropathy. Age, BMI, waist circumference, hip
circumference and ANP levels were significantly
higher in patients with microvascular complications
than those without complications. But there was no
significant difference in waist-hip ratio, blood glucose
levels, HbA1c, fasting insulin, postprandial insulin,
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Table 1. Descriptive data of type 2 diabetic patients with and without microvascular complications  
 At least 1 microvascular complication p value 

Present (n = 32) Absent (n = 28) 
Age (year) 54 ±9.5 47 ± 7.6 < 0.05 
BMI (kg/m2) 32 ±6.2 26 ± 5.6 < 0.05 
Waist (cm) 103 ± 19 87 ± 17 < 0.05 
Hip (cm) 114 ± 19 96 ± 18 < 0.05 
WHR 0.89± 0.06 0.9 ± 0.04 0.851 
FBG (mg/dl) 175 ±71 157 ± 56 0.612 
PPG (mg/dl) 260 ±107 221 ± 64 0.576 
HbA1c  9 ± 1.9 8 ± 1.9 0.912 
Fasting Insulin (IU/ml) 15 ±7 12 ± 7 0.752 
Fasting HOMA 6.6 ± 4.2 4.7 ± 3.3 0.244 
Na (mmol/L) 140 ± 3.3 139 ± 2.5 0.656 
K (mmol/dL)  4.5 ± 0.4 4.4 ± 0.3 0.811 
Mg (mmol/dL) 0.8 ±0.05 0.8 ±0.06 0.912 
Ca (mg/dl) 10 ± 0.5 10 ± 0.6 0.904 
Total-cholesterol (mg/dl) 205 ± 48 189 ± 40 0.349 
LDL-C (mg/dl) 123 ± 32 114 ± 37 0.185 
HDL-C (mg/dl) 47 ± 12 45 ± 9 0.205 
Triglyceride (mg/dl)) 167 ± 72 154 ± 43 0.417 
ANP (ng/ml) 4.99 ± 2.89 3.45 ± 2.89 < 0.05 
Data are shown as mean±standard deviation. ANP = Atrial natriuretic peptide, BMI = Body mass index, FBG = 
Fasting blood glucose, HbA1c = Hemoglobin A1c, HDL-C = High-density lipoprotein cholesterol, HOMA = 
Homeostatic model assessment, LDL-C = Low-density lipoprotein cholesterol, NS = Not significant, PPG = 
Postprandial glucose, WHR = Waist-hip-ratio !
!
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fasting HOMA, postprandial HOMA, Na, K, Mg, Ca,
and lipid levels between two groups. 
      The correlation analysis of patiens are given in
Table 2. Statistically significant positive correlations
were determined between ANP level and BMI (r =
0.415, p = 0.001), waist circumference (r = 0.496, p <
0.001), and hip circumference (r = 0.520, p < 0.001)
measurements. 

      When the relationships between ANP level and
obesity, retinopathy, neuropathy, nephropathy,
duration of diabetes, HbA1c, and sex were evaluated
separately and there was a significant relationship
between ANP level and obesity, and neuropathy. The
relationship between ANP levels and other parameters
was not significant (Table 3).  
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Table 2. Variants in correlation with ANP  
 BMI 

(kg/m2) 
Waist circumference  

(cm) 
Hip circumference  

(cm) 
ANP (ng/dl) 
 

r=0.415 
p = 0.001 

r=0.496 
p < 0.001 

r=0.520 
p < 0.001 

ANP = Atrial natriuretic peptide, BMI = Body mass index 

Table 3. Factors related to ANP  
  n ANP 

(ng/dl) 
p value 

Obesity Present 30 5.4 ± 2.8 < 0.001 
Absent 30 2.8 ± 2.5 

Sex Female 38 4.7 ± 2.8 0.163 
Male 22 3.2 ± 2.9 

Retinopathy Present 6 3.4 ± 2.7 0.438 
Absent 54 4.2 ± 3 

Nephropathy Present 16 4.8 ± 3.1 0.324 
Absent 44 3.9 ± 2.9 

Neuropathy Present 18 5.4 ± 3.1 < 0.05 
Absent 42 3.6 ± 2.7 

Duration of diabetes ! 10 years 37 3.9 ± 2.9 0.611 
> 10 years 23 4.4 ± 3.1 

HbA1c < 7 16 3.9 ± 3.1 0.303 
" 7 44 4.2 ± 2.9 

Data are shown as mean±standard deviation. ANP = Atrial natriuretic peptide, NS = Not significant!

!

DISCUSSION

      The best-known function of ANP is inhibiting the
renin-angiotensin-aldosterone system by stimulating
the wasting of salt and water via kidneys [2, 3]. The
increase in plasma ANP level in response to acute
hyperglycemia is important in diabetic patients.
Because it was shown that Na sparing effect of insulin
causes an increase in total Na pool and leads to an
increase in extracellular volume which results in
chronic stimulus for ANP [4]. This effect is also seen

in type 1 diabetic patients [5]. 
      Neuropathy, retinopathy, and nephropathy are
known as microvascular complications of diabetes.
Some studies have evaluated the relationship between
these complications and ANP level. Moro and Berlan
[6] have investigated the peripheral and central effects
of natriuretic peptides and they have reported that
these peptides have important functions in
hypertrophy and regulation of cardiomyocyte. They
have shown in that study that plasma ANP level was
increased in patients with unstable angina, acute
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myocardial infarction, congestive heart failure,
diabetic microangiopathy and isolated diastolic
dysfunction [6]. Also, a previous study has shown a
relation between microvascular complications of
diabetes and serum vitamin D levels [7]. 
      In our study, we found that plasma ANP levels in
diabetic patients with neuropathy or nephropathy were
higher than those without neuropathy or nephropathy;
but ANP levels were significantly higher only in
patients with neuropathy. There was no relation
between ANP levels and retinopathy. This result could
be caused by the limited number of patients included
in this study. Because of this restricted number of
patients, we were unable to compare ANP levels in the
subgroups of patients consisted of microvascular
complications with different severity. In addition to
that, there were significant correlations between ANP
level and BMI, waist circumference, and hip
circumference measurements. 
      Jacobs et al. [8] claimed that the excess increase
in urinary protein excretion - during 1-hour ANP
infusion to type 1 diabetic patients with
microalbuminuria - was not only related with
glomerular pressure changes but also with the decrease
of tubular protein reabsorption. In another study,
McKenna et al. [9] investigated the
physiopathological markers of the albuminuric effects
of increased ANP concentrations in type 1 diabetic
patients. They found a close relationship between
plasma ANP level and acute or chronic hyperglycemia.
In that study, they showed that ANP concentrations in
type 1 diabetic patients (especially with chronic poor
glycemic control) were high in subgroups with
systemic hypertension and microalbuminuria [9]. In
another study evaluating the relationship between
ANP levels and nephropathy, natriuretic peptide levels
of type 2 diabetic rats were significantly higher than
nondiabetic rats [10]. In that study, the filtration rate
in type 2 diabetic rats was decreased 48-79% when
compared to nondiabetic ones and the investigators
speculated that the increase in natriuretic peptide level
was caused by the ineffective metabolize of the
natriuretic peptides in kidneys [10]. 
      In a study evaluating the relationship between
ANP level and retinopathy, the investigators looked
for ANP levels in vitreous fluids and epiretinal
membranes of diabetic patients [11]. They found that
the ANP levels in vitreous fluids of diabetic patients

with retinopathy were significantly higher than in
patients without retinopathy. In addition to that, the
ANP levels of patients without retinopathy were also
higher than the control group [11]. In our study, there
was no difference in serum ANP levels between the
patients with and without retinopathy. 
      Salas-Ramirez et al. [12] studied the effect of
increased plasma volume on ANP in diabetic patients
with autonomous neuropathy and showed that there
was no relationship between ANP levels and
autonomic test changes. They concluded that salty
water infusion would not lead to increase in ANP
levels independent of autonomous neuropathy [12]. In
our study, the plasma ANP levels of diabetic patients
with neuropathy were significantly higher than in
diabetic patients without neuropathy. 
      In our study, we detected that plasma ANP levels
in diabetic patients with microvascular complications
were higher than in patients without microvascular
complications. This was independent of glycemic
regulation. Also, there were significant correlations
between ANP level and BMI, waist circumference and
hip circumference measurements. When we evaluated
the microvascular complications separately ANP level
was only significantly high in patients with
nephropathy. According to the literature, ANP plays
an important role in diabetes physiopathogenesis. We
need studies with greater patient size investigating the
role of ANP in early diagnosis and treatment. 

Limitations
      We had a limited number of study group and thus
we were unable to compare ANP levels in the
subgroups of patients consisted of microvascular
complications with different severity. We could not
exclude the silent hearth failure as we did not perform
an echocardiographic evaluation to the patients. None
of our patients were taking alcohol but physical
activity and smoking habit were not assessed in
statistical analysis. 

CONCLUSION

      In this study, we found positive correlations
between serum atrial natriuretic peptide levels and
body-mass index, waist circumference, and hip
circumference measurements in patients with type 2
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diabetes mellitus. Also, serum atrial natriuretic peptide
levels were significantly higher in patients with
obesity or neuropathy than those without obesity or
neuropathy. 

Authorship declaration 
      All authors listed meet the authorship criteria
according to the latest guidelines of the International
Committee of Medical Journal Editors, and all authors
are in agreement with the manuscript.

Conflict of interest
      The authors disclosed no conflict of interest during
the preparation or publication of this manuscript. 

Financing 
      The authors disclosed that they did not receive any
grant during conduction or writing of this study.  

REFERENCES

[1] de Bold AJ. Atrial natriuretic factor: a hormone produced by the
heart. Science. 1985;230:767-70. 
[2] Nosadini R, Semplicini A, Fioretto P, Lusiani L, Trevisan R,
Donadon V, et al. Sodium-lithium countertransport and cardiorenal
abnormalities in essential hypertension. Hypertension 1991;18:191-8. 

[3] Fine LG, Badie-Dezfooly B, Lowe AG, Hamzeh A, Wells J,
Salehmoghaddam S. Stimulation of Na+/H+ antiport is an early event
in hypertrophy of renal proximal tubular cells. Proc Natl Acad Sci U S
A 1985;82:1736-40. 
[4] Wang TJ, Larson MG, Levy D, Benjamin EJ, Leip EP, Wilson PW,
et al. Impact of obesity on plasma natriuretic peptide levels. Circulation
2004;109:594-600. 
[5] Nannipieri M, Seghieri G, Catalano C, Prontera T, Baldi S, Ferrannini
E. Defective regulation and action of atrial natriuretic peptide in type 2
diabetes. Horm Metab Res 2002;34:265-70. 
[6] Moro C, Berlan M. Cardiovascular and metabolic effects of
natriuretic peptides. Fundam Clin Pharmacol 2006;20:41-9. 
[7] Boyuk B, Atalay H, Degirmencioglu S, Altay M, Guzel S, Celebi A,
et al. Is there a relation between serum vitamin D level and
microvascular comlications in type 2 diabetes? Eurasian J Med Oncol
2017;1:190-6. 
[8] Jacobs EM, Vervoort G, Branten AJ, Klasen I, Smits P, Wetzels JF.
Atrial natriuretic peptide increases albuminuria in type I diabetic
patients: evidence for blockade of tubular protein reabsorption. Eur J
Clin Invest 1999;29:109-15. 
[9] McKenna K, Smith D, Sherlock M, Moore K, O'Brien E, Tormey W,
et al. Elevated plasma concentrations of atrial and brain natriuretic
peptide in type 1 diabetic subjects. Ir J Med Sci 2005;174:53-7. 
[10] Vesely DL, Gower WR, Jr., Dietz JR, Overton RM, Clark LC, Antwi
EK, et al. Elevated atrial natriuretic peptides and early renal failure in
type 2 diabetic Goto-Kakizaki rats. Metabolism 1999;48:771-8. 
[11] Rollin R, Mediero A, Martinez-Montero JC, Roldan-Pallares M,
Suarez-Leoz M, Vidal-Fernandez P, et al. Atrial natriuretic peptide in the
vitreous humor and epiretinal membranes of patients with proliferative
diabetic retinopathy. Mol Vis 2004;10:450-7. 
[12] Salas-Ramirez M, Ariza Andraca R, Frati Munari A, Munoz H,
Altamirano P. Effect of plasma volume expansion on auricular natriuretic
peptide in non-dependent insulin diabetic patients with autonomic
neuropathy. Arch Med Res 1995;26:35-40.

19   The European Research Journal   Volume 5   Issue 1   January 2019

This is an open access article distributed under the terms of Creative Common
Attribution-NonCommercial-NoDerivatives 4.0 International License.



The relationship between psychopathology, psychosocial
adjustment, social support and quality of life in multiple
sclerosis 
Vahap Ozan Kotan1 , Zeynep Kotan2 , Birgül Aydın3 , ÖzlemTaşkapılıoğlu4 , Berna Alkan5 ,
Güven Özkaya6 , Aslı Sarandöl7 , Ömer Faruk Turan4 , Selçuk Kırlı7

1Department of Psychiatry, Başkent University School of Medicine, Ankara, Turkey 
2Department of Psychiatry, Dr Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Turkey 
3Specialist Psychologist, Dört Mevsim Psychological Counseling Center, Bursa, Turkey 
4Department of Neurology, Uludağ University School of Medicine, Bursa, Turkey 
5Department of Neurology, Başkent University School of Medicine, Ankara, Turkey 
6Department of Biostatistics, Uludağ University School of Medicine, Bursa, Turkey 
7Department of Psychiatry, Uludağ University School of Medicine, Bursa, Turkey 

ABSTRACT
Objectives: Multiple Sclerosis (MS) is a chronic disease which affects physical,psychological and social
functioning of patients. In this study we aim to indicate psychiatric comorbidity, some psychosocial factors
and their associations with quality of life in patients with MS.
Methods: A total of 227 patients underwent psychiatric examination and the following scales were applied:
Socio-demographic data form, Hospital Anxiety and Depression Scale (HADS), Multiple Sclerosis Quality of
Life-54 (MSQOL-54), Psychosocial Adjustment to Illness Scale-Self report (PAIS-SR) and Multidimensional
Scale of Perceived Social Support (MSPSS).
Results: Among 227 patients with MS, 67.8% (n = 154) had psychiatric diagnosis; 24.2% (n = 55) had
depression,19.8% (n = 45) had adjustment disorder, 14.9% (n = 34) had anxiety disorder, 7.1% (n=16) had
dysthymic disorder and 1.8% (n = 4) had bipolar disorder. Patients with a psychiatric diagnosis had lower
scores in role limitations due to emotional problems, emotional well-being, health perceptions, social function,
cognitive function, health distress and mental health composite of MSQOL-54. PAIS-SR and MSPSS scores
were significantly lower in MS patients with a psychiatric diagnosis. PAIS-SR scores were negatively correlated
with role limitations-emotional, emotional well-being, social function, sexual function, satisfaction with sexual
function, physical health composite and mental health composite scores of MSQOL-54. MSPSS total score
was positively correlated with emotional well-being score of MSQOL-54.
Conclusions: In MS patients, there is a high prevalence of psychopathology and it is associated with quality
of life, perceived social support and psychosocial adjustment of the patients. Quality of life is reduced especially
in emotional and mental aspects in patients with a psychiatric diagnosis. Diagnosis and treatment of
psychopathology in MS patients seems crucial to decrease disease burden.
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ultiple sclerosis (MS) is a chronic
inflammatory disease of the central nervous

system which causes motor and sensory impairment
by progressive demyelinization. It is the most common
cause of neurologic disability in young and middle-
aged adults. MS is twice as common in females as in
males [1]. 
      The relationship of psychological and psychiatric
disorders with MS is complex. They might be related
to psychosocial factors or they might be symptoms
resulting from the neuropathological process. They
aggravate physical symptoms like fatigue leading to
disability, suffering and disruption of family, work and
social life adding to the burden of the chronic
inflammatory disease [2]. The rate of depression and
other psychiatric disorders is greater in MS than in
other chronic medicalor neurological diseases [3, 4].
Treating depression actually results in improvements
on a number of aspects of social support and there is
evidence that depression itself may actually cause
reduced social support [5, 6]. The lifetime prevalence
of any anxiety disorder observed in MS was about
35.7%. Female gender,  comorbidity of depression,
and restricted social support were considered as risk
factors, but the diagnosis of anxiety disorders had been
overlooked and not been treated in most subjects [7]. 
      The literature about bipolar disorder in patients
with MS is scarce. Like depression, mania may occur
as part of the physical disorder or secondary to drug
treatments. There is a doubled rate of bipolar disorder
in MS compared with the general population [8]. 
      Psychosocial adjustment to MS can be understood
as the ability to foster a positive outlook on life,
continuing to grow and develop in spite of MS [9].
Among the key elements of successful adjustment to
a chronic illness are the successful performance of
adaptive tasks (eg, adjustment to disability, maintained
emotional balance, healthy relationships), the absence
of psychological disorders, the presence of low
negative affect and high positive affect, adequate
functional (eg, work) status, and the satisfaction and
wellbeing in various life domains [10]. 
      Social support is defined as the degree to which
an individual’s needs for socialization, assistance,
cognitive guidance, social reinforcement, and
emotional sustenance are met through interaction with
the social network [11]. Recent research showed that
social support acts as primary protective factor for

mortality, morbidity and disability in chronic patients
by facilitating healthy behaviors and compliance to
treatments [12]. In general, the research suggests that
social support is related to better psychosocial
adaptation to MS [13]. 
      Chronic illnesses have a major impact on all
aspects of an individuals’ life, affecting physical,
psychological and social functioning [14]. Chronic
symptoms, long-lasting treatment, incomplete
recovery after relapses, the accumulation of new
deficits, and the progressive nature of the condition
interfere with daily activities of individuals and have
negative impact on their wellbeing.Studies show that
QoL measurements are constantly lower in patients
with MS. Estimation of health related QoL (HRQoL)
is necessary when analyzing the effectiveness of
treatment modalities and in follow up of patients with
chronic diseases such as MS. Main factors related with
HRQoL are physical factors (sensitive/motor deficits,
fatigue, pain, and sexual/bladder dysfunction),
psychological factors (depression, anxiety, cognitive
disturbances, and coping strategies) and social factors
(family/social relationships and work activity) [15]. 
      In the current study, we aim to investigate the
features of psychosocial adjustment to disease,
perceived social support, and their relations with
health related quality of life in patients with MS. We
also aim the relation of these variables with comorbid
psychopathology.

METHODS

      This study was conducted at Psychiatry and
Neurology Departments of Uludag University Medical
Faculty Hospital in Turkey. Two hundred and fifty five
patients who applied to Neurology departmentand
were diagnosed as MS were recruited. The exclusion
criteria for the patients were as follows: psychotic,
demented or mentally retarded patients, alcohol or
substance abusers, patients whowere on psychiatric
treatment during last 3 months, patients who had an
active MS episode, patients who were on steroid
treatment, patients who had an invasive procedure
during last 3 months, patients with another chronic
disease other than MS and illiterate patients. After
applying the exclusion criteria, 227 patients were
included in the study. Physical and neurological

M
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examinations were done by a neurologist and routine
blood tests were applied to all subjects. Patients
underwent a psychiatric examination comprised of a
semi-structured clinical interview of the DSM-IV-TR
[16].The Ethical Committee of the institution
approved the study. All subjects gave written informed
consent to participate in this study.The assessments
were performed using the scales below: Socio-
demographic data form, Hospital Anxiety and
Depression Scale (HAD), MultipleSclerosisQuality of
Life-54 (MSQOL-54), Psychosocial Adjustment of
Illness Scale – Self Report (PAIS-SR) and
Multidimensional Scale of Perceived Social Support
(MSPSS). 

Measures

Socio-demographic data form:
      A form prepared by the researchers in order to
obtain socio-demographic data and to assess clinical
features related with MS. 

Hospital Anxiety and Depression Scale (HADS):
      The Hospital Anxiety and Depression Scale
(HADS) is a 14-item scale that provides a brief state
measure of anxiety and depression. Turkish version of
HADS is valid and reliable in medically ill patients
[17]. 

Quality of Life Scale (QOL) Short Form 36 (SF-36):
      The form was developed by Ware and Sherbourne
[18]. Turkish validity study was done by Koçyiğit et
al. [19]. It is composed of 36 items that measure eight
dimensions: physical functioning, social functioning,
limitations of role functioning based on physical
problems, limitations of role functioning based on
emotional problems, mental health, energy/vitality,
body pain and general health perceptions. Higher
scores point to increased quality of life [19]. 

Psychosocial Adjustment to Illness Scale-Self Report
(PAIS-SR):
      Developed by Derogatis and Lopez in 1983, this
is amultidimensional scale to examine the
psychosocial adjustment to the disorder [20,21].
Lower scores from the PAIS-SR scale indicate good
psychosocial adjustment to the disorder. PAIS-SR
scores below35 are considered as “good psychosocial

adjustment”, scores from 35 to 51 as “fair
psychosocial adjustment” and scores above 51 as
“poor psychosocial adjustment”. Turkish adjustment
of PAIS-SR and its validity and reliability studies in
Turkey were performed by Adaylar [20]. 

Multiple Sclerosis Quality of Life-54 (MSQOL-54): 
      Quality-of-Life was measured by the disease-
specific instrument MSQOL-54 (Turkish version).
This questionnaire includes one of the most widely
used QOL measures, the SF-36, as a generic core and
an additional 18 items that are specific to MS. Scoring
was performed using the Likert method, and higher
values indicated better functioning and well-being.
The Turkish adaptation was developed by Tulek in
2006. The MSQOL-54 consists of two sections as
physical health composite (MSQOL-54P) and mental
health composite (MSQOL-54M). It also has two
section scores, 13 category scores and two
independent items [22]. 

Statistical Analysis 
      All statistical analyses were performed with SPSS
ver. 22.0. Shapiro Wilk test was used as normality test.
Continuous variables were compared using Student's
t-test for normally distributed data and Mann-Whitney
U test when the data were not normally distributed.
Categorical variables were compared using Pearson’s
chi-squared test, Fisher’s exact test and Fisher-
Freeman-Halton test. Correlations between variables
were tested using Spearman correlation coefficients.
A p value < 0.05 was considered as significant. 

RESULTS

      Demographic findings including age, gender,
marital status, education level, smoking status and
exercise status and data about presence of a psychiatric
diagnosis are given in Table 1. Among 227 patients,
32.2% (n = 73) had no psychiatric diagnosis, 24.2%
(n = 55) had depression, 19.8% (n = 45) had
adjustment disorder, 14.9% (n = 34) had anxiety
disorder, 7.1% (n = 16) had dysthymic disorder and
1.8% (n = 4) had bipolar disorder. 
      The clinical characteristics of the patients are
given in Table 2. There were no statistically significant
differencebetween patients with or without a
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psychiatric diagnosis in terms of demographic
variables, MS type, duration of MS, number of attacks
and hospitalizations and medication type. 
      Table 3 shows mean scores of PAIS-SR, HADS,
MSPSS and MSQOL-54 in two groups of MS patients
with and without a psychiatric diagnosis. Depression
(p < 0.001) and anxiety (p < 0.001) scores of patients
with a psychiatric diagnosis are significantly higher
than those without a psychiatric diagnosis. PAIS-SR
scores of patients without a psychiatric diagnosis were
significantly lower than those with a psychiatric
diagnosis (p < 0.001). Regarding MSPSS; total score,
family, friends and significant other score were
significantly higher (p < 0.05) in patients without a
psychiatric diagnosis. Emotional role limitations (p <
0.001), emotional well-being (p < 0.001), health
perceptions (p < 0.05), social function (p < 0.001),
cognitive function (p < 0.05), health distress (p < 0.05)
and mental health composite (p < 0.001) domains of
MSQOL-54 differed significantly between groups.
Patients without a psychiatric diagnosis had higher
scores in thesedomains. 
      Correlation of age, duration of disease, number of
attacks and hospitalizations were evaluated with the
scores of applied scales. There was a positive
correlation between the number of attacks and HADS
anxiety score (r = .138, p = 0.037) as the only
correlation, and there was not any other significant
correlation. 
      When the scale scores were evaluated, there were
significant positive and negative correlations among
each other. PAIS-SR scores were positively correlated
with HADS depression (r = .307, p < 0.001) and
anxiety (r = .161, p = 0.015) scores. PAIS-SR scores
were negatively correlated with role limitations-
emotional (r = -.192, p = 0.004), emotional well-being
(r = -.156, p = 0.019), social function (r = -.225, p =
0.001), sexual function(r = -.163, p = 0.014),
satisfaction with sexual function (r = -179, p = 0.007),
physical health composite (r = -.144, p = 0.030) and
mental health composite(r = -.193, p = 0.004) scores
of MSQOL-54. 
      Multidimensional Scale of Perceived Social
Support (MSPSS) total score was negatively
correlated with HADS depression (r = -.243, p <
0.001) and anxiety (r = -.146, p = 0.028) scores.
MSPSS total score was also positively correlated with
emotional well-being (r = .134, p = 0.044) score of
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Table 1. Demographicfeatures of multiple sclerosis (MS) 
patients 
Demographic features MS patients  

(n = 227) 
Age (years)  37.0 ± 9.9 
Gender 
 Male  
 Female 

 
64 (28.2%) 
163 (71.8%) 

Marital Status 
 Married 
 Single 
 Divorced or widowed 

 
41 (18.1%) 
149 (65.6%) 
37 (16.3%) 

Education Level 
 Primaryschool 
 High school 
 University 

 
113 (49.8%) 
73 (32.2%) 
41 (18.1%) 

Smoking Status 
 Smoking 
 Nonsmoking 

 
49 (21.6%) 
178 (78.4%) 

Exercise Status 
 Exercising 
 Not exercising 

 
68 (30%) 
159 (70%) 

Psychiatric Diagnosis 
 Depressivedisorder 
 Adjustmentdisorder 
 Anxietydisorder 
 Dysthymicdisorder 
 Bipolardisorder 
No psychiatric diagnosis 

 
55 (24.2%) 
45 (19.8%) 
34 (14.9%) 
16 (7.1%) 
4 (1.8%) 

73 (32.2%) 
Data are mean ± standard deviation or number (%). MS = 
multiple sclerosis  
!

Table 2. Clinical characteristics of multiple sclerosis (MS) 
patients 
ClinicalCharacteristics MS Patients 

(n = 227) 
Type of MS 
 Clinically Isolated Syndrome  
 Relapsing-remitting MS  
 Primary progressive MS  
 Progressive-relapsing MS  
 Secondary progressive MS  

 
33 (14.5%) 
158 (69.6%) 
20 (8.8%) 
9 (4.0%) 
7 (3.1%) 

Duration of diseas e(years) 6.8 ± 3.5 
Number of attacks 3.5 ± 1.8 
Number of hospitalizations 3.1 ± 1.6 
Medication 
 Interferon beta 
 Glatirameracetate 
 Natalizumab 
 Other (Fingolimod, 
Mitoxantrone, Cyclophosphamide) 

 
151 (66.5%) 
36 (15.9%) 
29 (12.8%) 
11 (4.8%) 

Data are mean ± standard deviation or number (%). MS = 
multiple sclerosis  
!
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MSQOL-54.MSPSS family score was negatively
correlated with HADS depression (r = -.197, p =
0.003) score.MSPSS friend score was negatively
correlated with HADS depression (r = -.176, p =
0.008) and anxiety (r = -.149, p = 0.025) scores.
MSPSS significant other score was negatively
correlated with HADS depression (r = -.141, p =
0.033) and positively correlated with health
perceptions (r = .157, p = 0.018) and cognitive
function (r = .141, p = 0.034) scores of MSQOL-54. 

DISCUSSION

      In the present study, we found thatamong 227
patients with MS, 32.2% (n = 73) had no psychiatric

diagnosis, 24.2% (n = 55) had depression, 19.8% (n =
45) had adjustment disorder, 14.9% (n = 34) had
anxiety disorder, 7.1% (n = 16) had dysthymic
disorder and 1.8% (n = 4) had bipolar disorder. Our
study revealed a high prevalence of psychopathology
in patients with MS in comparison to what is expected
in the general population.A significant prevalence of
psychological and psychiatric symptoms in patients
with MS, compared to general population and
individuals with similar degrees of disability, has been
reported in the literature [23]. Among the psychiatric
disorders, depression is the most frequently related
[24] as our study also reveals. Depression is thought
to be more common in MS than in other chronic
illnesses and neurologic disorders. Limited data on
anxiety disorders in MS patients reveal that anxiety is
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Table 3. Scale scores and p values of patients with and without pyschiatric diagnosis 
Scales Patients with 

psychiatric 
diagnosis 
(n = 154) 

Patients without 
psychiatric 
diagnosis 
(n = 73) 

 
p value 

PAIS-SR 62.2 ± 15.4 52.7 ± 16.9 < 0.001 
HADS 
Depression score 
Anxiety score 

 
9.6 ± 4.0 
10.2 ± 3.4 

 
4.6 ± 2.5 
6.1 ± 2.6 

 
< 0.001 
< 0.001 

MSPSS 
Total  
Family 
Friend 
Significant other 

 
58.7 ± 15.5 
20.6 ± 6.5 
18.8 ± 6.7 
19.9 ± 7.0 

 
65.1 ± 13.8 
22.9 ± 5.8 
20.8 ± 5.9 
21.4 ± 5.4 

 
0.002 
0.016 
0.029 
0.022 

MSQOL-54 
Physical function 
Role limitations-physical 
Role limitations-emotional 
Bodily pain 
Emotional well-being 
Energy 
Health perceptions 
Social function 
Cognitive function 
Health distress 
Sexual function 
Change in Health 
Satisfaction with sexual function 
Overall quality of Life 
Physical health composite 
Mental health composite 

 
55.7 ± 21.1 
41.0 ± 22.1 
46.1 ± 20.9 
64.3 ± 18.7 
55.4 ± 15.6 
51.3 ± 19.1 
47.6 ± 18.9 
58.6 ± 18.8 
70.6 ± 19.1 
59.8 ± 17.6 
61.6 ± 19.3 
52.9 ± 20.5 
55.6 ± 18.7 
54.8 ± 17.6 
52.7 ± 16.2 
50.8 ± 16.0 

 
59.5 ± 22.6 
45.9 ± 19.9 
63.8 ± 20.1 
66.5 ± 24.5 
70.3 ± 18.4 
52.8 ± 18.8 
54.5 ± 17.2 
75.4 ± 20.8 
76.4 ± 20.7 
65.8 ± 20.8 
65.9 ± 23.1 
55.2 ± 19.9 
60.9 ± 22.3 
59.1 ± 16.7 
56.1 ± 16.5 
65.6 ± 15.7 

 
0.256 
0.106 

< 0.001 
0.376 

< 0.001 
0.639 
0.006 

< 0.001 
0.017 
0.026 
0.162 
0.455 
0.124 
0.066 
0.172 

< 0.001 
HADS = Hospital Anxiety and Depression Scale, MSQOL-54 = Multiple Sclerosis Quality of Life-54, 
MSPSS = Multidimensional Scale of Perceived Social Support, PAIS-SR = Psychosocial Adjustment to the 
Illness Scale-Self-Report  
!
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common enough to necessitate consideration in
theclinical area [25]. Although, prevalence of bipolar
disorder (1.8%) is only slightly higher than general
population (1%) in our study, there are studies
suggesting a higher prevalence of about 13% in MS
[26]. General conception is that bipolar disorder and
MS coexistence is not common but well proven [27].
To our knowledge there is no study investigating the
prevalence of dysthymia in MS. 
      There are some studies which found associations
between depression and severity and duration of
disease, age and gender; but those findings could not
be replicated in most of the other studies [3, 6, 25, 28].
Clinically, depression and anxiety seem to be
associated with disease activity but not with duration
or severity. No definite evidence supports the
association between interferon beta and depression.
Instead, the control of psychiatric symptoms seems to
improve the adherence to long-term disease-
modifying drugs [23]. In our study, we found no
significant difference between psychiatric situation of
patients with demographic and clinical characteristics
of MS, in line with literature data. 
      A diagnosis of MS which usually comes in
people’s most productive years, has great psychosocial
impact [29]. MS adds new demands and challenges to
both the individual and the family. People with MS
experience loss of roles, relationship changes and
financial difficulties. These aspects of the disease have
a direct effect on psychosocial wellbeing [30]. The
high prevalence (14.9%) of adjustment disorders
found in our study reflects the psychosocial burden of
the disease.In the present study, PAIS-SR scores were
significantly higher in MS patients with
psychopathology indicating poorer psychosocial
adjustment. Poorer psychosocial adjustment is found
to be correlated with higher depression and anxiety
scores. Literature data supports negative impact of
psychopathology on psychosocial adjustment in
physical illness [31, 32]. Poorer psychosocial
adjustment to chronic illness has also negative impact
on quality of life parameters [33]. In a recent study,
psychosocial adjustment was found to be a statistically
significant predictor of QoL in patients and caregivers
in Parkinson’s Disease. Psychosocial adjustment
process helps patients to fit their social activities and
expectations with their new situation and therefore

facilitate the reconstruction of their self-identity and
their sense of control in the new situation that seems
to affect their QoL[34]. Similarly, in the present study,
PAIS-SR scores werefound to be negatively correlated
with role limitations-emotional, emotional well-being,
social function, sexual function, satisfaction with
sexual function, physical and mental health composite
domain scores of MSQOL-54. 
      Social support is defined as a type of positive
interaction and helpful behavior provided to a person
in need of support [35]. A review of the literature
revealed that social support was related to positive
outcomes on individual’s health and well-being and
increased individual’s adaptive capacity to deal with
stress and illness [36]. Social support was found to be
an important factor that helped people with MS cope
with their diagnosis and symptoms [37]. Numerous
studies indicate that social support is an important
determinant of HRQoLand depression and anxietyin
different chronic diseases [38, 39].Increased social
support positively affects outcomes through a number
of mechanisms, including decreased levels of
depressive affect, increased quality of life, increased
access to health care, increased patient compliance
with therapies, and direct physiologic effects on the
immune system. Low levels of social support could be
viewed as a risk factor for depression and anxiety and
a target for early intervention by clinicians [40]. In line
with this literature data, perceived total, family, friends
and significant other social support was significantly
lower in patients with psychopathology compared
with patients without psychopathology in our
study.Furthermore, MSPSS total score was negatively
correlated with HADS depression and anxiety scores.
Whether lower perceived social support increases the
risk of psychopathology or the presence of
psychopathology affects the perception of social
support is controversial. Having a psychopathology
itself could prevent socialization. 
      Schwartz and Frohner [41] indicated that social
support in MS patients had a significant contribution
to quality of life. HRQoL correlates strongly with
measures of social stigma and perception of social
desirability to which close personal relationships are
perhaps the biggest influence [42]. In the present
study; MSPSS total score was positively correlated
with emotional well-being score of MSQOL-54
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indicating relation of social support with emotional
well-being. MSPSS significant other score was
positively correlated with health perceptions and
cognitive function scores of MSQOL-54 indicating the
importance of close relationships in mental domains
of QoL. 
      Health-related quality of life (HRQoL) has been
more intensively studied in multiple sclerosis (MS)
than in any other neurological disorder. Many
psychosocial factors such as coping, mood, self
efficacy, and perceived support influence the quality
of life of patients with MS more than biological
variables such as weakness or extent of MRI lesions
[43]. Depression is one of the strongest predictors of
HRQoL in MS [44]. Depression impairs motivation
retarding physical progress, can distort an individual's
view of the world and his/her health and reciprocally
low quality of life can lead to depression [44]. Anxiety
is also a known risk factor for poor HRQoL in many
disorders but has rarely been studied in patients with
MS. health anxiety involving fears of disease
progression is most troubling for many patients with
a physical disease [45]. In MS, anxiety has been linked
with low HRQoL in some, but not all studies [46, 47].
Patients with myasthenia gravis and a psychiatric
diagnosis were also found to have lower scores in
general health, vitality, social functioning, emotional
role and mental health domains of SF-36 compared
with those patients without a psychiatric diagnosis.
Four of these five domains (vitality, social functioning,
emotional role and mental health) belong to mental
health indicating that having a psychiatric diagnosis is
related with decrement mostly in mental aspects of
HRQoL [32]. Supporting literature data; mostly
emotional and mental aspects of QoL (emotional role
limitations, emotional well-being, health perceptions,
social function, cognitive function, health distress and
mental health composite) were more negatively
affected in patients with a psychopathology in the
present study. In the presence of psychopathology, the
effects of chronic illness and of treatment could be
perceived more negatively resulting with more
decrement in HRQoL. 

Limitations
      There are some limitations of the present study.
Cross-sectional design is a major limitation which

does not allow to infer causality but only to show
associations. Secondly, our study does not have a
control group consisting of healthy individuals or
patients with another chronic disease. Thirdly,
personality disorders which could have a significant
impact on psychosocial features were not evaluated in
our study. 

CONCLUSION

      We have shown a high prevalence of
psychopathology in MS patients. Psychopathology has
a significant impact on quality of life, perceived social
support and psychosocial adjustment. Quality of life
is reduced especially in emotional and mental domains
if the patient had a psychiatric diagnosis. Social
support is an important predictor of at least some
domains of QoL and effects psychosocial adjustment.
We suppose that our results may have a practical
implication. We believe that psychiatric disorders
should be carefully evaluated and treated in patients
with MS in order to reduce disease burden.Psychiatric
consultation should be considered as a key element of
approach to MS.  Interventions to increase social
support should be considered in psychosocial
therapeutic protocols. Prospective studies
investigating the effects of psychiatric interventions
on MS outcomes are needed to verify those findings. 
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Beyond weight loss after sleeve gastrectomy: improvement in
health-related quality of life 
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ABSTRACT
Objectives: Obesity and related diseases are increasing and with the bariatric procedures both the excess weight
and the prevalence of these related diseases are decreasing. Both obesity and related diseases lead to impairment
on health-related quality of life of the patients. We aimed to evaluate the short-term effects of sleeve gastrectomy
operation on health related quality of life in patients that were operated for morbid obesity.
Methods: Prospectively 62 patients that had sleeve gastrectomy operation enrolled in the study. The percentage
of excess weight loss (%EWL) and the percentage of excess BMI loss (%EBMIL) were calculated 6 months
after the operation. Anthropometric data and obesity-related co-morbidities were recorded. SF-36 questionnaire
was used in order to evaluate the general health quality of the patients.
Results: The mean age of the patients was 37 years and the majority of the patients were female (74.2%). At
the postoperative 6th month, mean %EWL was calculated as 52.7% and mean %EBMIL was 60.1%. Six months
after the operation, with the significant weight loss achieved, obesity-related co-morbidities were improved.
Short Form-36 subscale scores at 6 months following the operation were observed, when compared with the
preoperative scores (all p < 0.001). The mean physical health score significantly improved from 46.1 to 83.6
and the median mental health improved from 52 to 84, just 6 months after the sleeve gastrectomy operation.
In multiple regression analysis %EWL was found to be a significant determinant of ∆ Mental health (B
coefficient 0.490, p = 0.025) and ∆ Physical health (B coefficient 0.388, p = 0.047) after adjusting for gender,
age, smoking, obstructive sleep apnea syndrome, hypertension, diabetes mellitus and coronary disease.
Conclusions: With the successive weight loss after sleeve gastrectomy, at the postoperative 6th month, the
physical and mental health-related quality of life was significantly improved. Early and expedited regain of
this quality of life after the operation is important for the patients and their social surroundings. Moreover it is
important for the countries to decrease the medical expenses and increase labour productivity.
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besity and the co-morbidities related to obesity
are increasing. In the United States, 69% of the

general population who are 20 years of age or older
are overweight or obese according to the Centers for
Disease Control and Prevention [1]. The prevalence
of obesity has significantly increased among adult

Turkish population to 36% in 2010 (44% among
women and 27% among men) [2]. While the number
of obese people is continuously increasing, this
increase is accompanied by an increase in obesity-
related diseases, including type 2 diabetes,
hypertension, cardiovascular diseases,
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musculoskeletal diseases, lipid disorders, etc. World
Health Organization report on 2016 that, in Turkey,
the latest prevalence of iabetes mellitus (DM),
hypertension (HT) and lipid disorder increased to
14%, 20% and 40% respectively [3]. 
      Obesity and related co-morbid conditions make
negative impact on overall quality of life of the
patients. In many studies it was shown that morbid
obese patients had lower health-related quality of life
(QOL) levels when compared to the normal
population. Both Physical and Mental QOL scores
were found to be low on studies. These findings are
important as the prevalence of obesity is rapidly
increasing and because of the Obesity and related co-
morbid conditions, the economical burden of the
countries is increasing regarding the social services
and medical expenses [4-6]. 
      There are differenttools for calculating the general
quality of life. One of the most simple and easily
accessible scales is the Short Form-36 (SF-36). SF-36
questionnaire has been a reliable test to evaluate the
general health quality of the patients. The
questionnaire consists of 36 questions and 8 scales that
assess the impact of the disease, on the health status.
SF-36 was translated into Turkish and validation
studies of Turkish version of SF-36 were performed
in different patient groups for Turkish population [7-
9]. 
      Previously, mid and long-term studies were
performed for QOL after bariatric surgery. With the
weight loss achieved, the results had shown that, there
is a significant improvement on both physical and
mental health domains of QOL [10,11]. Keeping in
mind that the maximum weight loss trend is on the
first 6 months (mid-term), with this present studywe
aimed to evaluate the mid-term (6 month) health
related QOL improvement of sleeve gastrectomy,
which was performed inthe morbidly obese patients.

METHODS

      The study was conducted between January 2014-
January 2015, and data were collected prospectively
between the study dates. The institutional ethical
committee of the Bursa Yüksek İhtisas Training and
Research Hospital approved the study protocol.
Patient consent forms were prepared and obtained

from all the patients that accepted to participate in the
study. Patients with morbid obesity were
consecutively enrolled in the study. Qualifying
criteria’s for bariatric surgery were:, 
      • BMI > 40 kg/m2 or 
      • BMI > 35 kg/m2, when diagnosed with obesity
related diseases, including type 2 DM, HT, lipid
disorders, and obstructive sleep apnea syndrome
(OSAS) and 
      • Age 18-65 years. 
      Patients who declined to participate in the study
or who were lost during the follow-up were excluded. 
The following variables were obtained either from the
patients’electronic medical records and patient paper
charts: age, gender, co-morbid diseases (HT, Type 2
DM, OSAS, history of coronary arterial disease,
musculoskeletal complaints etc.), smoke abuse,
preoperative weight and height. Additionally, 6th

month postoperative weight and height data were
obtained from the patient follow-up forms. 
      The percentage of excess weight loss (%EWL)
and the percentage of excess BMI loss (%EBMIL)
were calculated as follows:
      %EWL= [(Operative weight - Follow-up weight)
/ Operative excess weight] x 100% 
      The ideal weight was determined using
Metropolitan Life Foundation Height - Weight Charts
[12].
      %EBMIL= (pre-operative BMI - current
BMI)/(pre-operative BMI - ideal BMI) ×100 %. 
      For this formula a BMI of 25 kg/m2 (upper limit
of normal BMI) was taken as the ideal BMI.
      SF-36 questionnaire was used in order to evaluate
the general health quality of the patients. The
questionnaire consists of 36 questions and 8 scales that
assess the impact of disease on the health status. The
eight scales of the questionnaire include: general
health, physical functioning, bodily pain, role
limitations due to physical problems, emotional
wellbeing, social functioning, vitality, and role
limitations due to emotional problems. The first four
domains summarize the overall individual physical
function. The remaining four domains summarize the
overall individual mental function. Each scale is
scored between 0-100 according to the results. Higher
scores are associated with better and lower scores are
associated with worse quality of life level [13]. 
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Statistical Analysis 
      The data were analyzed for normal distribution of
continuous variables using histograms and the
Shapiro-Wilk test. The normally distributed
continuous variables were reported as mean ± standard
deviation (SD), while the non-normally distributed
data were reported as medians (range). Categorical
variables were reported as frequencies and
percentages. To examine the differences between pre-
operative and 6-month post-operative results, the
continuous covariates were analyzed based on paired
samples t test and Wilcoxon signed-rank tests.
Categorical variables were analyzed with Chi-square
test. 
      In multivariate analysis, in order to evaluate the
effects of the change in the quality of life scores, with
the weight loss after surgery and the other possible
related conditions, a multiple linear regression model
was constructed. By subtracting the pre-operative
baseline scores of Mental and physical health, from
the post-operative scores, the change of the scores
were calculated. These changes that was referred as
the Delta (∆) Mental health and ∆ Physical health were
further entered into the multiple linear regression
analysis with the %EWL in that period and with the

other independent variables. Unless otherwise
indicated, a 5% type-I error level was used to refer
statistical significance. All statistical analysis was
performed using SPSS for Mac version 20.0 (SPSS
Inc., Chicago, IL, USA). 

RESULTS

      During the study period sleeve gastrectomy
operation was performed in 71 patients with the
diagnosis of morbid obesity. While 4 patients were lost
in the follow-up, 5 patients declined to participate to
the study. Totally 62 patients were included in the data
analysis. The mean age of the patients was 37 and the
vast majority of the patients were female (74.2%). On
the postoperative 6th month, the mean weight had
decreased from 131 kg to 93 kg, and the mean BMI
decreased from 48 to 34 kg/m2. Mean % EWL was
calculated as 52.7 % and mean %EBMI loss was 60.1
% (Table 1). 
      Preoperative data showed that the major
comorbidities were HT in 22.6%, Type 2 DM in
16.1% and OSAS in 8.1% of the patients. More than
half of the patients (59.7%) had major musculoskeletal
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Table 1. Preoperative and postoperative changes in weight, BMI, % excess BMI and % excess weight loss ( n = 62) 
 Preoperative Postoprrative 6th month p value† 
Weight 131 ± 18.7 93 ± 12 < 0.001 
BMI  48 ± 5.2 34 ± 3.5 < 0.001 
%EBMI loss  60.1 ± 12.8 
% EWL (excessive weight loss)  52.7 ± 12.7 
Age (years) 37 ± 9.1 
Gender (Female %) 46 (74.2%) 
Smoking 9 (14.5%) 
History of coronary arterial disease 2 (3.2%) 
Data are shown as mean ± standard deviation or number (%). BMI = body mass index, EBMI = excess body mass 
index, EWL = excess weight loss, † Paired-samples t test   
!

Table 2. Univariate comparison of the comorbidities in the 6th month weight loss after sleeve gastrectomy 
 Preoperative Postoperative 6th month  p value† 
Hypertension 14 (22.6) 5 (8.1) < 0.001 
Type 2 Diabetes Mellitus 10 (16.1) 4 (6.5) < 0.001 
OSAS 5 (8.1) 1 (1.6) 0.08 
Musculoskeletal complaints 37 (59.7) 14 (22.6) < 0.001 
Data are shown as number (%). OSAS = obstructive sleep apnea syndrome, †Chi-square test  
!
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complaints (MSC) preoperatively. Six months after the
operation, with the significant weight loss achieved,
the results revealed that these comorbid conditions
were improved statistically (HT, DM, MSC; p < 0.001
but except OSAS; p = 0.08) (Table 2). 
      A significant improvement in all of the SF-36
subscale scores at 6 months following the operation
was observed, when compared with the preoperative
scores (all p < 0.001). The mean physical health score
significantly improved from 46.1 to 83.6. On the other

hand median mental health improved from 52 to 84,
just 6 months after the sleeve gastrectomy operation.
SF-36 questionnaire results and the subgroup
comparisons are detailed in Table 3. 
      In multiple regression analysis %EWL was found
to be a significant determinant of ∆ Mental health (B
coefficient 0.490, p = 0.025) and ∆ Physical health (B
coefficient 0.388, p = 0.047) after adjusting for gender,
age, smoking, OSAS, HT, DM and coronary disease
(Table 4 and 5).
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Table 3. Univariate comparison of SF-36 questionnaire scales preoperatively and 6th month postoperatively 
 Baseline preoperative Postoperative 6th month p valuea 

Physical Functioning 43 [20-60] 80 [75-95] < 0.001 
Role limitations due to a physical 
problem 

25 [19-50] 100 [75-100] < 0.001 

Pain 69 [39-84] 90 [80-100] < 0.001 
General Health* 45.9± 16.8 78.7 ± 10.6 < 0.001b 
Role limitations due to an 
emotional problem 

33 [33-67] 100 [67-100] < 0.001 

Energy/Fatigue/Vitality 55 [40-61] 80 [70-90] < 0.001 
Social Functioning 63 [25-75] 100 [75-100] < 0.001 
Emotional wellbeing 64 [52-72] 74 [68-85] < 0.001 
Physical health* 46.1 ± 17.5 83.6 ± 8.3 < 0.001b 
Mental health 52 [46-62] 84 [76-89] < 0.001 

Data are shown as median [IQR25- IQR75] or mean ± standard deviation, a Wilcoxon signed-rank test, bPaired-
samples t test  
!

Table 4. Multiple linear regression for the change in SF-36 General Mental health domain 
Dependent 
Variable 

Independent 
Variables 

B 
coefficient 

Std. 
Error 

Std 
(B) 

t P value 95% Confidence 
Interval 

Lower 
bound 

Upper 
bound 

!!Mental 
health 

Smoking 0.865 3.767 0.032 0.230 0.816 -6.695 8.424 

 OSAS 16.666 11.12
3 

0.229 1.498 0.140 -5.653 38.985 

 HT 4.062 6.778 0.086 0.599 0.552 -9.538 17.663 
 DM 0.892 8.527 0.017 0.105 0.917 -16.219 18.002 
 Coronary 

disease 
2.341 23.63

8 
0.015 0.099 0.921 -45.092 49.775 

 %EWL 0.490 0.213 0.313 2.300 0.025 0.063 0.917 
 Age -0.208 0.325 -0.094 -0.639 0.526 -0.859 0.444 
 Musculoskelatal 

complaints 
0.833 5.726 0.021 0.146 0.885 -10.657 12.323 

 Gender -10.114 7.249 -0.224 -1.395 0.169 -24.659 4.431 
DM = diabetes mellitus, EWL = excess weight loss, HT = hypertension, OSAS = obstructive sleep apnea 
syndrome  
!
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DISCUSSION

      Sleeve gastrectomy is rapidly increasing, as it is a
promising procedure with early and late prosperous
results of the %EWL, with minimal anatomical change
and with its acceptable complication rates [14]. 
      In current literature, with various surgical
operations or with non-surgical endoscopic
approaches, the %EWL at 6-months post-procedure
was found to be 33.6% - 52.6%. In a study by Nocca
et al. [15], %EWL was found to be 48.9% in the 6th
postoperative month follow-up, specifically after
sleeve gastrectomy. In accordance with previous
reports, in our study group we found %EWL and
%EBMIL to be 52.7% and 60.1%, respectively, 6
months after sleeve gastrectomy (Table 1). In a recent
study, Nikolic et al. [16] found that 6 months after
sleeve gastrectomy, 60% of the patients achieved
success in weight loss (success is EWL ≥ % 50). In
our study population, 61.3 % of the patients achieved
successful weight loss by the 6th month of sleeve
gastrectomy. 
      There are many comorbid conditions that were
found to be related with obesity, mainly cardiovascular
diseases, Type 2 Diabetes Mellitus, pulmonary
diseases like OSAS, asthma and musculoskeletal
problems [17]. After weight loss operations it was
shown that, these critical conditions and diseases are

improved and even totally cured [18, 19]. The main
pathophysiology of this improvement still is not clear
and it is not yet understood that if only the weight loss
is responsible in this improvement or if there are any
other possible reasons like complicated molecular
mechanisms [20]. In the early period of bariatric
procedures, it was shown that in a significant number
of the patients these comorbid conditions were
improved. Bobowicz et al. [19] reported that the
improvement of HT, DM, OSAS and Osteoarthritis, 1
year after sleeve gastrectomy was 28.6%, 27.8%,
100% and 11.1% respectively [19]. In our study
improvement for HT was 64%, for DM it was 60%,
for OSAS it was 80% and for musculoskeletal
complaints it was 62% in the 6th month of sleeve
gastrectomy surgery. In the same study the 6th month
EWL% was found to be 36.8%, which was far more
less than our results (52.7%). We believe that this
could be the possible reason of the
superiorcomorbidity improvement that was found in
our study population. When preoperative and
postoperative comorbidity improvement was assessed,
it was found that all documented comorbid conditions
improved statistically (p < 0.001 for all, except for
OSAS in which p = 0.08). This shows that in the early
period of the procedure, the surgery success with
better weight loss is important for the improvement of
these comorbidities. As one can expect, this is
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Table 5. Multiple linear regression for the change in SF-36 General Physical health domain 
Dependent 
Variable 

Independents B Std. 
Error 

Std (B) t p value 95% Confidence 
Interval 

Lower 
bound 

Upper 
bound 

!!  Physical 
health 

Smoking -1.755 3.366 -0.074 -0.521 0.604 -8.509 4.999 

 OSAS 10.346 9.938 0.162 1.041 0.303 -9.596 30.289 
 HT 0.778 6.056 0.019 0.129 0.898 -11.374 12.931 
 DM 2.070 7.619 0.044 0.272 0.787 -13.218 17.359 
 Coronary 

disease 
1.183 21.121 0.009 0.056 0.956 -41.200 43.566 

 %EWL 0.388 0.190 0.282 2.037 0.047 0.006 0.770 
 Age 0.109 0.290 0.057 0.376 0.708 -0.473 0.691 
 Musculoskeletal 

complaints 
0.744 5.116 0.021 0.145 0.885 -9.522 11.011 

 Gender 0.910 6.477 0.023 0.140 0.889 -12.087 13.906 
DM = diabetes mellitus, EWL = excess weight loss, HT = hypertension, OSAS = obstructive sleep apnea 
syndrome  
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associated with the improvement onthehealth related
quality of life in this patient population. Furthermore
it was also previously shown that smoking has a
negative impact on Health quality of life [21]. In this
present study population we found that 14.5% of the
patients are current smokers. 
      The previous studies focused on the improved
scores of different QOL questionnaire’s with different
types of Bariatric surgical procedures. Major et al. [11]
compared 2 bariatric procedure, Roux-en Y gastric
bypass and SG regarding the obesity related disease
and quality of life improvement and found no
difference between these two procedures. But they
found that the quality of life was enhanced
significantly for both procedures [11]. Similar results
were found after the Gastric band operations and
sleeve gastrectomy when performed as primary
procedures [6, 22]. Charalampakis et al. [22] showed
that the steep increase in the QOL of the patients with
SG has peeked at 12th months. 
      Our study showed an improvement on the scores
for physical functioning and limitations due to
physical problem, pain and general health. Generally
physical health is found to be improved 6 months after
surgery. The weight loss, leads to ease in the motions
of the patients, moreover the pain decreases and this
decline might be the reason for this movement
capacity that even gets better. The improvement on the
physical health is also improving the general health
scores. Patients are much more active in daily life and
this increase in movement lead to additive effect on
weight loss as well. 
      The mental health domains are also improving
after the operation. Although all changes in the mental
health scores (vitality, social functioning, emotional
wellbeing and limitations due to emotional problem)
in the postoperative periodwere statistically significant
(Table 3), the weakest improvement in the scores of
SF-36 seems to be in the Emotional wellbeing scores.
There are studies that even found that mental health
scores are not improving after the surgery [23].
Nevertheless most of the studies show the statistical
improvement in mental health domain as well. Social
functioning is also improving in SF-36 domains and
this finding supports that with the weight loss achieved
early after SG operation patients express that they are
feeling more confident in social associations and they
feel less discriminations from others in the population

[10]. 

Limitations
      There are couples of limitations of our study. First
of all the number of the patients that enrolled in our
study is low and the lack of long-term follow-up is
another downside. Secondly there is no control group
with the other treatments for weight loss like
medications, diet etc. Nevertheless this study is one of
the first studies that show early benefit of surgical
weight loss on QOL for the patients that are Morbidly
obese. 

CONCLUSION

      With the successive weight loss after sleeve
gastrectomy operation, just 6 months after the
operation, the physical and mental health related
quality of life has improved. Results showing the
pretentious improvement on quality of life after
bariatric surgerymight also explain the increased
number of operations, despite the difficulty and
potential complications of surgery. Early and
expedited regain of this QOL after the operation,
which was detoriated during the obesity years, may
lead to reduction in the economical burden of
countries both in the social services and medical
expenses. 

Conflict of interest
      The authors disclosed no conflict of interest during
the preparation or publication of this manuscript. 

Financing
      The authors disclosed that they did not receive any
grant during conduction or writing of this study.

Acknowledgements
      We would like to thank Aslı Görek Dilektaşlı, MD
for her contribution during data collection of the study. 

REFERENCES

[1] Statistics NCfH. Health, United States, 2014: with special feature on
adults aged 55-64. 2015. 
[2] Erem C. Prevalence of overweight and obesity in Turkey. IJC Metab
Endocr 2015;8:38-41. 

34   The European Research Journal   Volume 5   Issue 1   January 2019



Eur Res J 2019;5(1):29-35 Dilektaşlı

[3] Organization WH. World health statistics 2016: monitoring health
for the SDGs sustainable development goals: World Health
Organization; 2016. 
[4] Simonson DC, Halperin F, Foster K, Vernon A, Goldfine AB. Clinical
and Patient-Centered Outcomes in Obese Patients With Type 2 Diabetes
3 Years After Randomization to Roux-en-Y Gastric Bypass Surgery
Versus Intensive Lifestyle Management: The SLIMM-T2D Study.
Diabetes Care. 2018;41:670-9. 
[5] Monteiro F, Ponce DA, Silva H, Pitta F, Carrilho AJ. Physical
function, quality of life, and energy expenditure during activities of daily
living in obese, post-bariatric surgery, and healthy subjects. Obes Surg
2017;27:2138-44. 
[6] Busetto L, Mozzi E, Schettino AM, Furbetta F, Giardiello C,
Micheletto G, et al. Three years durability of the improvements in health-
related quality of life observed after gastric banding. Surg Obes Relat
Dis 2015;11:110-7. 
[7] Pinar R. Reliability and construct validity of the SF-36 in Turkish
cancer patients. Qual Life Res 2005;14:259-64. 
[8] Demiral Y, Ergor G, Unal B, Semin S, Akvardar Y, Kıvırcık B, et al.
Normative data and discriminative properties of short form 36 (SF-36)
in Turkish urban population. BMC Public Health 2006;6:247. 
[9] Kasapoğlu Aksoy M, Altan L, Güner A. The effectiveness of soft and
semi-rigid cervical collars on acute cervical radiculopathy. Eur Res J
2018;4:16-25. 
[10] Fezzi M, Kolotkin RL, Nedelcu M, Jaussent A, Schaub R, Chauvet
MA, et al. Improvement in quality of life after laparoscopic sleeve
gastrectomy. Obes Surg 2011;21:1161-7. 
[11] Major P, Matłok M, Pędziwiatr M, Migaczewski M, Budzyński P,
Stanek M, et al. Quality of life after bariatric surgery. Obes Surg
2015;25:1703-10. 
[12] Height M, Tables W. Metropolitan life foundation. Stat Bull
1983;64:2-9. 
[13] Ware Jr JE, Sherbourne CD. The MOS 36-item short-form health
survey (SF-36): I. Conceptual framework and item selection. Med Care
1992,30:473-83. 
[14] Gagner M, Hutchinson C, Rosenthal R. Fifth International

Consensus Conference: current status of sleeve gastrectomy. Surg Obes
Relat Dis 2016;12:750-6. 
[15] Nocca D, Krawczykowsky D, Bomans B, Noël P, Picot M, Blanc
P, et al. A prospective multicenter study of 163 sleeve gastrectomies:
results at 1 and 2 years. Obes Surg 2008;18:560-5. 
[16] Nikolić M, Kruljac I, Kirigin L, Mirošević G, Ljubičić N, Nikolić
BP, et al. Initial weight loss after restrictive bariatric procedures may
predict mid-term weight maintenance: results from a 12-month pilot
trial. Bariatr Surg Pract Patient Care 2015;10:68-73. 
[17] Zeller MH, Inge TH, Modi AC, Jenkins TM, Michalsky MP,
Helmrath M, et al. Severe obesity and comorbid condition impact on the
weight-related quality of life of the adolescent patient. J Pediatr
2015;166:651-9.e4. 
[18] Dillon C, Peddle J, Twells L, Lester K, Midodzi W, Manning K, et
al. Rapid reduction in use of antidiabetic medication after laparoscopic
sleeve gastrectomy: The Newfoundland and Labrador Bariatric Surgery
Cohort (BaSCo) Study. Can J Hosp Pharm 2015;68:113. 
[19] Bobowicz M, Lehmann A, Orlowski M, Lech P, Michalik M.
Preliminary outcomes 1 year after laparoscopic sleeve gastrectomy based
on Bariatric Analysis and Reporting Outcome System (BAROS). Obes
Surg 2011;21:1843-8. 
[20] Ryan KK, Tremaroli V, Clemmensen C, Kovatcheva-Datchary P,
Myronovych A, Karns R, et al. FXR is a molecular target for the effects
of vertical sleeve gastrectomy. Nature 2014;509:183-8. 
[21] Jia H, Zack MM, Thompson WW, Dube SR. Quality-adjusted life
expectancy (QALE) loss due to smoking in the United States. Qual Life
Res 2013;22:27-35. 
[22] Charalampakis V, Bertsias G, Lamprou V, de Bree E, Romanos J,
Melissas J. Quality of life before and after laparoscopic sleeve
gastrectomy. A prospective cohort study. Surg Obes Relat Dis
2015;11:70-6. 
[23] Raaijmakers L, Pouwels S, Thomassen S, Nienhuijs S. Quality of
life and bariatric surgery: a systematic review of short-and long-term
results and comparison with community norms. Eur J Clin Nutr
2017;71:441-9.

This is an open access article distributed under the terms of Creative Common
Attribution-NonCommercial-NoDerivatives 4.0 International License.

The European Research Journal   Volume 5   Issue 1   January 2019 35



Improvement of the cardiorespiratory endurance, perception
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ABSTRACT
Objective: To verify the effects of functional rehabilitation associated with a program of physical activities
adapted to the biomechanical parameters and perception of the effort of the elderly. 
Methods:A longitudinal experimental study of 30 elderly people living in the old people's home was conducted
during a 6-month period from July 2017 to January 2018. It consisted in evaluating the biomechanical
parameters and perception of the effort of older people a functional rehabilitation program associated with the
practice of adapted physical activities. The parametric t test of student was used to compare the averages of
different parameters of study before and after the intervention program.The statistical test results used were
interpreted at the p <0.05 significance level for statistical decision making. 
Results: After 6 months of intervention, the elderly significantly improved their biomechanical parameters:
balance (p = 0.002), rate (p < 0.01), walking speed (p = 0.03), strength and muscular strength of the limbs
lower (p = 0.041), perception with effort (p = 0.03). This program also allowed them to reduce their risk of
falling (p = 0.057) and to increase their motor autonomy (p = 0.003). 
Conclusion: This study shows that a biomechanical evaluation associated with functional rehabilitation
improves the balance and motor autonomy of the elderly, which leads to an improvement in their quality of
life.
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t is mentioned that aging can be a public health
problem and this may be the cause of balance and

falling problems. It sometimes causes falls which con-

stitute a major public health problem in terms of hos-
pitalization, morbidity and cost [1, 2]. Falls are com-
mon among older people, one third of people over 65
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and 50% of those over 80 fall at least once a year [3,
4]. It has been stated that rehabilitation will increase
the quality of life in elderly people. The importance of
healthy aging has been emphasized. The maintenance
of balance involves several structures such as sensory
receptors, the central nervous system and effectors [5,
6]. 
      The goal of aging should not only be to gain years
of life, but above all, to improve quality of life. The
challenge represented by a successful aging, would
thus reside in the increase of life expectancy without
disability. In this perspective, the practice of a regular
physical activity holds a preponderant place: whether
in the framework of primary prevention (by delaying
the appearance) or secondary (by slowing down) of
the "bad" aging, by improving the quality of life and
by reducing the entry into an institution. 
      Regular physical activity has many beneficial ef-
fects on the various components of physiological
aging [7-9]. 
      In the Democratic Republic of Congo, we have
found that care for the elderly living in hospices in
Kinshasa is starting to increasingly associate func-
tional rehabilitation with the practice of adapted activ-
ities. 
      However, no studies have been conducted to verify
the effects of this management on the cardiorespira-
tory endurance, perception of the effort and walking
performance parameters of older people which is why
we conducted this study to fill this gap. 

METHODS

Nature and Period of Study 
      In this study, we opted for the experimental
method and conducted a longitudinal study which
consisted in evaluating the biomechanical parameters
and perception of the effort of the elderly subjected to
a program of functional reeducation associated to the
practice of the adapted physical activities during the
period from July 2017 to January 2018. 

Framework of the Study
      Our study took place at the old men's hospice
Saint Marc of Kingasani in the commune of
Kingasani, city of Kinshasa province / Democratic
Republic of Congo. 

Study Population 
      The population of this study consisted of 50
elderly people in the hospice of old St. Mark of
Kingasani. 

Sampling and Sample 
      In this population of 50 subjects, we randomly
drew a sample of 30 seniors whose average age ranges
from 76 to 85 years.

- Inclusion criteria 
      1. To have accepted to participate in this study; 
      2. Be present on the first and last day of the
evaluation; 
      3. Have a medical report authorizing the practice
of physical activities; 
      4. Being regular: having attended at least 95% of
the functional rehabilitation sessions according to the
attendance list; 

- Exclusion criteria 
      All persons who did not meet the inclusion criteria
above were excluded. 

Choice and Justification
➢   Choice
      Our choice was focused on the hospice of old
men's hospice Saint Marc of Kingasani  because of the
large number of elderly people who live there.
➢   Justification 
      The choice of this group is justified by the fact that
we were authorized by the hospice to take care of the
elderly.

Data Collection Technique
      Cardiorespiratory endurance, perception of the
effort and walking performance parameters were
assessed before and after the program. The walking
speed was measured with a stopwatch, the elderly are
timed while walking a distance of 6 m at their
preferred speed or spontaneous speed, the normal
walking speed in the elderly varies between 1.1 and
1.5 m / sec; the rate was measured as the number of
steps per minute, the baseline was based on the size of
the elderly person and ranged from about 90 steps /
minute for tall subjects (1.83m) to about 125 steps /
minute for small subjects (1.5m); Timed get up and go
Test was evaluated thanks to the time taken by the
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subject to get up from a chair, walk 3 meters, turn
around, go back to the seat and sit down; Strength and
muscle power of the lower limbs was measured using
the number of sit-stand achieved by the subject in 30
seconds, An impossibility or low score below five sit-
stand passages sign a level of dependence high and
perceived effort was measured using the borg scale,
rated from 0 (no effort) to 10 (very very difficult
effort). 

Description of the Program 
      The intervention program consisted of static and
dynamic balance exercises; exercise of walking on
without obstacle then with obstacle; aerobic exercise,
muscle strengthening exercises of the upper limbs,
lower limbs then abdominals and relaxation exercises. 

Ethical Consideration 
      All subjects had consented in writing to participate
in the study according to the Helsinki Declarations.
The information collected from the elderly was kept
confidential. And all Authors declare originality and
ethical approval of research. Responsibilities of
research: responsibilities against local ethics
commission are under the Authors responsibilities.

The study was conducted under defined rules by the
Local Ethics Commission guidelines and audits. 

Statistical Analysis 
      After being validated, the data was entered using
Microsoft World and Excel 2013 software.
Quantitative data were represented as mean ± standard
deviation with their extremes in the tables. Statistical
analyzes were performed using SPSS 20.0 software
(Statistical Package Social Science). In univariate
statistical analysis, the matched student t test allowed
us to compare the averages of the study parameters
before and after the intervention program. The
statistical test results used were interpreted at the p <
0.05 significance level for statistical decision making.

RESULTS

      Comparison of means before and after the
intervention program

Sex effect
      In men, the data in Table 1 shows a statistically
significant difference for cadence parameters, fall risk,
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Table 1. Comparison of average cardiorespiratory endurance, perception of the effort and walking performance of 
men before and after the intervention program 

 Men (n = 17)  
Parameters Before After p value 
Rate (pas/min) 35.2 ± 9.36 45.2 ± 3.42 0.005 
Walking speed (m/sec) 0.37 ± 0.09 0.2 ± 0.44 0.042 
Risk of falling 17.4 ± 1.51 27,4 ± 1.34 < 0.01 
LL  muscle strength 2 ± 0.70 4.2 ± 0.44 < 0.01 
Motorskills (sec) 29.8 ± 0.44 18.8 ± 1.30 < 0.01 
Perception of effort 7.2 ± 0.83 4.4 ± 1.14 0.002 
The values were presented as mean ± SD (standard deviation), LL = lower limb, 
p < 0.05 statistically significant 
!

Table 2. Comparison of average cardiorespiratory endurance, perception of the effort and walking performance 
parameters of women before and after the intervention program 

 Women (n = 13)  
Parameters Before After p value 
Rate (pas/min) 35.2 ± 9.36 38,92 ± 11,43 0.005 
Walking speed (m/sec) 0.372 ± 0.09 0.1 ± 0.12 0.05 
Risk of falling 17.4 ± 1.51 20.04 ± 1.17 0.006 
LL  muscle strength 3 ± 0.70 1 ± 0.73 < 0.01 
Motorskills (sec) 29.8 ± 0.44 30.6 ± 0.95 0.001 
Perception of effort 7.2 ± 0.83 4.12 ± 0.88 < 0.01 
The values were presented as mean ± SD (standard deviation), LL = lower limb, 
p  < 0.05 statistically significant 
!
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perceived effort, lower limb strength and muscle
power, motor skills, and speed of movement. walk
after the program (Table 1). 
      We observed in the table above that elderly
women living in the elderly home have statistically
improved their cardiorespiratory endurance,
perception of the effort and walking performance
parameters after our intervention program (Table 2). 
      In Table 3 comparing the averages at the first and
third tests, all the cardiorespiratory endurance,
perception of the effort and walking performance
parameters were significantly modified. 

DISCUSSION

      We conducted a longitudinal experimental study
that consisted in evaluating the cardiorespiratory
endurance, perception of the effort and walking
performance of 30 old people living in the home of
old man subjected to a program of functional
rehabilitation associated with the practice of the
adapted physical activities during a period of 6 months
from July 2017 to January 2018. 
This study reveals that the cardiorespiratory
endurance, perception of the effort and walking
performance of older men were significantly modified
after the intervention program. 
These results are consistent with those observed in the
Salma et al. [10] who indicated that the program of
resistance exercises, stretching, games activities,
games, circuits, dance and relaxation offered to the
elderly, were effective in reducing their risk of falling
and thus improved their cardiorespiratory endurance,
perception of the effort walking performance. 
Falls can be prevented by exercise programs aimed at
normalizing or restoring muscle strength, restoring

balance and reducing the use of drugs [11]. 
In the literature, it has been demonstrated that muscle
strengthening and stamina enhancement help to
maintain functional abilities and complementary
effects in balancing work on falls prevention [12-14]. 
With respect to the 13 older women after the
intervention program, this study has shown that the
latter have significantly improved their
cardiorespiratory endurance, perception of the effort
and walking performance. These results corroborate
those found in the Soares and Sacchelli study [15],
which showed that regular exercise by a group of
elderly working women and another group of
sedentary older women revealed that this activity has
an influence positive on the maintenance of balance,
which means that the chances of suffering a falls are
lower in active older women. 
It has been proven that the cognitive abilities, quality
of life, prevention of age-related bone loss, etc. [16-
18]. 
Our results differ from those found by Manckoundia
[19] which emphasize that a management exclusively
by progressive muscular reinforcement, brings an
improvement in muscular strength, and certain
functional activities (standing seated transfer) the
speed of walking and a reduction of pain in patients.
This is justified by the fact that Manckoundia et al.
based their program exclusively on muscle
strengthening exercises against us, we used several
varieties of exercises. 
Regarding the handover effect, we noticed that at the
third handover compared to the first, the elderly
significantly improved their rate ,walking speed ,
muscle strength and power of the lower limbs , motor
skills , the risk of falling and the perception of
effort.These results are similar to those of the literature
which emphasize that the maintenance abilities of
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Table 3. Comparison of means of cardiorespiratory endurance, perception of the effort and walking performance 
parameters at the first and third test 
Parameters 1stPassation 3th Passation p value 
Rate (pas/min) 38.3 ± 11.05 47.63 ± 8.152 < 0.01 
Walking speed (m/sec) 0.4 ± 0.12 0.37 ± 0.09 0.03 
Risk of falling 17.1 ± 1.21 27.23 ± 1.194 0.007 
LL  muscle strength 1.97 ± 0.71 4.47 ± 0.571 0.041 
Motorskills  (sec) 30.47 ± 0.93 19.23 ± 1.478 0.003 
Perception of effort 7.13 ± 0.86 4.33 ± 0.802 0.03 
The values were presented as mean ± SD (standard deviation), LL = lower limb, 
p  < 0.05 statistically significant 
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balance functions and muscle strength are preserved
in the elderly [19, 20]. The epidemiological studies
have shown the benefit of regular exercise in reducing
the risk of falling, regardless of the role of exercise on
the prevention of osteoporosis. A meta-analysis of
studies using the management of fallers showed that
all management including exercises and balance work
reduced the risk of falling. It has been clearly shown
that some practices such as tai chi, lead to offer
exercises conducive to better control of balance [21-
23]. 
According to Buranello et al. [25], in their study, the
risks of falls are closely linked to the maintenance of
balance and that the practice of physical exercises is
effective in reducing the risk of falls and improvement
of cardiorespiratory endurance and walking
performance. 
Our results corroborate with those of the literature
which emphasize that the balance training is the key
to any fall prevention exercise program [25, 26]. 
The results of this study are different with those found
by Mariama BAH in 2016, which does not seem to
have given positive results on the improvement of the
balance in the elderly following a management based
exclusively on muscle strengthening exercises [27].
This difference is justified by the fact that the
intervention program applied by the latter did not take
into account the variety of exercises. 

Limitations
      The small number of patients was relatively
themain limitation of this study. So, a study with more
patients wouldprovide a more comprehensive picture.

CONCLUSION

      This study shows that the regular practice of
adapted physical activities associated with functional
rehabilitation allows the elderly to improve not only
their cardiorespiratory endurance, and walking
performanceparameters but also their perception of the
effort whatever the sex. Given the importance of the
physical activities thus demonstrated, the hospices of
old people must have a specialist in adapted physical
activities in their multidisciplinary team. A study
carried out on a large number of older people must be
undertaken. 
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ABSTRACT
Objectives: Renal cell carcinoma (RCC) accounts for approximately 90% of all kidney malignancies, and it
is difficult to preoperatively distinguish between tumors and benign masses without a kidney biopsy in small
renal masses. We investigated whether any preoperatively defined hemogram-related parameters had a
predictive value that would distinguish RCC from benign kidney masses using a novel scoring method.
Methods: Between January 2011 and November 2017, 330 patients diagnosed with kidney masses and who
received an operation were included. Fifty-six masses were benign. The neutrophil-to-lymphocyte count (NLR),
platelet-to-lymphocyte count, lymphocyte-to-monocyte count, mean platelet volume, platelet count ratio, and
hemoglobin to red cell distribution width ratios were calculated. The hemogram-related parameters were
combined with the tumor size to establish the hemogram-related risk (HERR) score. The area under the receiver
operating characteristics curve, sensitivity, specificity, and likelihood ratios were evaluated to preoperatively
diagnose RCC.
Results: Histological findings confirmed RCC in 274 patients. The NLR [median (interquartile range)] was
higher in patients with RCC, 3.7 (4.7), compared to a benign kidney mass, 2.4 (2.2) (p < 0.001). A HERR score
cut-off of ≥ 3 showed a good sensitivity at 78% with an LR+ of 10.8 [95% confidence interval (CI): 7.0-16.4]
and an LR- of 1.2 (95% CI: 1.0-1.5).
Conclusion: Our study, despite being a preliminary validation, is the first to evaluate hemogram-related
parameters for preoperatively discriminating between RCC and benign renal masses, and the HERR score
serves as a potential diagnostic biomarker for this
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enal cell carcinoma (RCC) is the most common
solid kidney lesion, and it accounts for

approximately 90% of all kidney malignancies [1].
Old age, hypertension, and lifestyle factors, such as
smoking and obesity, are among the etiologic factors
of RCC [1, 2].

      Kidney masses are mostly asymptomatic until the
late stages of the disease. However, with the
development and widespread use of imaging
modalities, such as ultrasound and computed
tomography, the incidental diagnoses of RCC are
increasing [3]. Because of the earlier diagnosis, these
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tumors are usually smaller in size and low-grade [4].
Studies indicate that it’s difficult to distinguish
between benign and malign kidney tumors
radiologically without a kidney biopsy in small renal
masses [5]. In fact, multiple studies demonstrated that
the incidence of surgically treated benign renal tumors
can be up to 20% [4, 6].
      Host inflammatory response plays critical role in
the initiation and progression of various malignancies,
including RCC [7]. Cancer patients frequently present
with systemic inflammatory responses as alterations
in peripheral blood cell counts. Recently, a number of
studies about circulating blood-cell-based biomarkers,
such as the neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR), which reflect the
systemic inflammation, were shown to be effective
predictors of the prognosis across various cancers,
including RCC [8, 9]. 
      A low lymphocyte-to-monocyte count ratio
(LMR) was shown to be indicative of the
aggressiveness of RCC [9]. Meanwhile, the
hemoglobin (Hb) to red cell distribution width (RDW)
ratio has been shown to be a new prognostic parameter
in cancer patients [10]. A low preoperative MPV and
high platelet count were demonstrated to be
independent predictors of tumor-specific mortality in
RCC patients [11]. The identification of noninvasive
markers that can be used to screen RCC patients in the
early stages is one of the challenges of urologists [12].
Currently, there is no diagnostic biomarker available
for an accurate diagnosis of RCC other than incidental
radiological discovery.
      In this study, we aimed to investigate whether any
of the preoperatively defined hemogram-related
parameters, namely NLR, PLR, Hb to RDW, MPV to
platelet count, and lymphocyte-to-monocyte count,
had a predictive value for distinguishing RCC from
benign kidney masses and to design a scoring system
for this purpose.

METHODS

      This study was performed in accordance with
Declaration of Helsinki in 1965 (as revised in 2013).
Ethical clearance was granted by the Regional Ethics
Committee. We performed a search of the database of
our hospitals’ Laboratory Information System, which

integrates information from several databases and
includes the patient demographics, clinical diagnosis,
order entry database, and laboratory results database. 
Between January 2011 and November 2017, patients
diagnosed with a kidney mass and who had a radical
nephrectomy or partial nephrectomy treated by either
open or laparoscopic methods in our institute were
included in the study. The exclusion criteria included
patients with other known malignancies, hematologic
diseases, autoimmune diseases, active infections,
preoperative blood transfusions, those under
anticoagulant treatment or prior steroid or anticancer
therapy, or patients where perioperative routine
laboratory tests were unavailable. 
      A total of 354 patients with a complete blood
panel performed within 30 days prior to the surgery
and available medical records were discovered.
Finally, 330 out of 354 patients were included in the
study, and 56 of them had benign tumors. The longest
diameter of the tumor size (TS), histological cancer
type, T-stage, Fuhrman grade, status of lymph node
metastasis, and necrosis, defined as the presence of
microscopic coagulative necrosis, were taken from the
pathology reports. 
      The NLR was calculated by dividing the absolute
number of neutrophils by the lymphocyte count. The
PLR was calculated by dividing the absolute platelet
count by the lymphocyte count. MPV to platelet count
ratio, Hb to RDW ratio, and lymphocyte-to-monocyte
count ratios were also calculated.

Statistical Analysis 
      Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS,
version 21; SPSS Inc., Chicago, IL, USA). The
normality of the continuous variables was analyzed
with the Kolmogorov Smirnov test. Results are
expressed as mean ± standard deviation (SD) or
median (interquartile range). Normally distributed
continuous variables were compared using the
independent-samples t-test, and the Mann–Whitney U
test was used if the distribution was skewed.
Categorical data were compared using the chi-square
test. The Kruskal-Wallis test was used for computing
differences across groups. A p-value of 0.05 was
considered to be statistically significant. 
      The ROC curve, a parameter that reflects the
sensitivity and specificity of continuous variables, was

43   The European Research Journal   Volume 5   Issue 1   January 2019



Eur Res J 2019;5(1):42-49 Türkoğlu and Üstündağ

used to determine the cut-off values of the parameters.
Youden’s index was applied to determine the optimal
cut-off value. 
Next, we stratified the hemogram-associated markers
and analyzed them as categorical variables. We
combined the hemogram-related parameters with
tumor size to establish the hemogram-related risk
(HERR) score as follows: patients with increased NLR
(≥ 2.47 and < 4.0, 1 point; > 4.0, 2 points), and MPV
to PLT (≥ 0.028, 1 point), tumor size (≥ 4 cm, 1 point),
decreased LMR (≤ 4.20, 1 point), and Hb to RDW
ratio (≤ 0.86, 1 point). The HERR score was calculated
by totaling these individual scores. Using the
postoperative pathological report as the gold standard,
the sensitivity (SE), specificity (SP), positive and
negative predictive values (PPV, NPV), positive
likelihood ratio (LR+) and negative likelihood ratio
(LR–) were calculated. 

RESULTS

      The histological findings confirmed RCC in 274

patients (Table 1). Of these, 168 (61%) were men, and
106 (39%)were women. The mean age of the patients
with benign masses was 58.5 ± 12.7 (22 to 82 years)
and 59.5 ± 11.9 (18 to 89 years) for malignant cases
(Table 2). Out of these total RCC patients, 225 (82%)
had renal clear-cell carcinoma, 26 (9.4%) had a
papillary RCC, 11 (4%) had a chromophobe RCC, and
12 (4%) were unclassified. 
      In the benign group, 17 of the patients had a tumor
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Table 1. The diagnosis of patients 
Diagnosis Number of patients 
Benign masses 
Renal cyst 
Renal cortical adenoma 
Oncocytoma 
Anjomyolipom 

56 
26 
2 
15 
13 

Renal cell cancers 
Clear renal cell carcinoma  
Papillary renal cell carcinoma  
Chromophobe renal cell carcinoma 
Unclassified renal cell carcinoma 

274 
225 
26 
11 
12 

!

Figure 1. Neutrophil to lymphocyte ratio. The bar graphs show blood neutrophile to lymphocyte (NLR) levels in benign (type 1)
and renal cell carcinoma (type 2) patients. 
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size ≤ 4 cm, 64 of the RCC patients had a tumor size
≤ 4 cm. Three of the benign patients had a tumor size
> 10 cm, and 53 of the RCC patients had a tumor size
> 10 cm. When the patients were stratified according
to pathological stage, 51% were at stage pT1, 24% at
stage pT2, 21% at stage pT3, and 2% at stage pT4
(Table 2). When renal clear-cell patients were stratified
according to the Fuhrman grade, 47 patients were
classified as grade I, 120 as grade II, 45 as grade III,
and 14 as grade IV. Of the RCC patients, 154
underwent an open radical nephrectomy, 76 had a
laparoscopic radical nephrectomy, 38 had an open

partial nephrectomy, and 6 had a laparoscopic partial
nephrectomy. In the benign patient group, 22
underwent an open radical nephrectomy, 16 had a
laparoscopic radical nephrectomy, 14 had an open
partial nephrectomy, and 4 had a laparoscopic partial
nephrectomy. 
      The NLR levels [median (interquartile range)]
were higher in the patients in the malignant kidney
mass group with a value of 3.7 (4.7) compared to a
value of 2.4 (3.2) for the benign kidney mass group (p
< 0.001; Figure 1). The RDW, PLT, LMR, PLR, Hb to
RDW, and MPV to PLT levels were similar between
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Table 2. Characteristics of the entire study population (n = 330) 
 Benign 

(n = 56) 
RCC 

(n = 274) 
p value 

Gender (M/F) 31/25 170/104 0.018 
Age (years) 58.5 ± 12.7 59.5 ± 11.9 0.995 
TNM Stage 
     pT1a 
     pT1b 
     pT2a 
     pT2b 
     pT3a 
     pT3b 
     pT3c 
     pT4 

  
60 
81 
34 
34 
49 
7 
3 
6 

 

WBC (109/L) 7.9 (3.7) 9.2 (5.0) 0.001* 
Neutrophile (109/L) 5.0 (2.5) 6.3(4.7) < 0.001* 
Lymphocyte (109/L) 1.8(1.0) 1.7 (1.1) 0.113 
RDW 14.2 (2.1) 14.5 (2.3) 0.843 
PLT (109/L) 266 (112) 249 (102) 0.050 
MPV, fl 8.5(1.5) 8.4 0.651 
PCT 0.23 (0.07) 0.21 (0.09) 0.056 
PDW 16.6 (0.4) 16.5 (1.6) 0.604 
Hb (g/dl) 13.8 (2.7) 12.7 (2.8) 0.008* 
Hct (%) 41.1 (7.4) 37.9 (7.8) 0.014* 
Hb to RDW 0.92 ± 0.18 0.87 ± 0.19 0.092 
LMR 3.1 (2.58) 3.1 (2.48) 0.680 
PLR 142 (106) 147 (109) 0.533 
MPV to PLT 0.031 (0.015) 0.033 (0.017) 0.127 
NLR 2.4 (2.2) 3.7 (4.7) < 0.001* 
HERR score 3.0 (1.0) 4.0 (2.0) < 0.001* 
Data are shown as median (interquartile range). or number or mean ± standard deviation. F = female, Hb = 
hemoglobin, HbRDW = hemoglobin to red cell distribution width, Hct = hematocrit, HERR = hemogram-related 
risk, LMR = lymphocyte to monocyte ratio, M = male, MPV = mean platelet volume, NLR = neutrophile to 
lymphocte ratio, RCC = renal cell carcinoma, PLR = platelet to lymphocte ratio, PLT = platelet count, RDW = 
red blood cell distribution width, ROC = receiver operating characteristic, SE = standard error, WBC = white 
blood cell, *p < 0.05  
!
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the RCC and benign-mass patients (Table 2). The
ROC analysis (Table 3) showed the ideal cut-off value
for the NLR was 2.47 (area under curve [AOC]:
0.657), and 4.2 was the ideal cut-off value for the
LMR (AUC: 0.508). The ROC analysis also showed
that the discriminatory power for NLR was greater
than any other individual parameter. 
      As mentioned above, the continuously coded
parameters were analyzed as categorical variables that
were subsequently used to calculate the HERR score.
Using the Hb to RDW ratio alone (≤ 0.86) for

diagnosing RCC, we obtained a specificity of 67,
meaning that it correctly identified 67% of those who
did not have RCC. Patients with benign masses
showed a median HERR score of 3 (IQR: 2.7) while
the RCC median HERR score was 4 (2.0) (p < 0.001;
Figure 2). We found the cut off value of the HERR
Score as 3. The best value of the sensitivity and
specificity of the parameters related to the hemogram
is the cut off value. We calculated the cut off value as
3, in this sampling. Patients with a high HERR score
(≥ 3) were more likely to have RCC. Using the ≥3
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Table 3. ROC curve analysis, and cut-off values for prediction of RCC from hemogram 
Parameter AUC SE p value 95% confidence 

interval 
Cut-off value 

MPV to PLT  0.564 0.042 0.129 0.481-0.647 0.029 
Hb to RDW 0.582 0.041 0.053 0.501-0.663 0.86 
PLR 0.526 0.041 0.533 0.447-0.606 120 
LMR  0.508 0.041 0.842 0.429-0.588 4.2 
NLR 0.657 0.035 0.000* 0.588-0.727 2.47 
AUC = Area under curve, Hb = hemoglobin, LMR = lymphocyte to monocyte ratio, MPV = mean platelet 
volume, NLR = neutrophile to lymphocte ratio, RCC = renal cell carcinoma, PLR = platelet to lymphocte ratio, 
PLT = platelet count, RDW = red blood cell distribution width, ROC = receiver operating characteristic, SE = 
standard error  
!

Figure 2. Hemogram related risk score. The bar graphs show blood HERR scores in benign (type 1) and RCC (type 2) patients.
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HERR score cut-off, we obtained a specificity of 69%
(95% confidence interval [CI]: 56-80), meaning that
it correctly identified of 69% of those who did not
have a malign tumor. We obtained a high LR+ ratio
(10.8) for the HERR scores that are in the best
indicator range for ruling the diagnosis as RCC, and a
PPV of 91 (87-94) within this category of HERR score
(Table 4). 

DISCUSSION

      We hypothesized that there might be different
degrees of circulating blood cell indices in RCC as
compared to benign masses, and we explored the
possibility that these indices could distinguish RCC
from other benign renal masses. To provide
comprehensive information for diagnosing RCC
patients, we evaluated the NLR, PLR, LMR, and Hb
to RDW ratios, and integrated them into a reliable
scoring system that could be performed from a routine
blood count to detect samples that could indicate RCC.
While calculating the HERR score, platelet, monocyte,
lymphocyte, neutrophil, and erythrocyte levels were
evaluated simultaneously. Thus, a high HERR score

might reflect alterations that favor cancer initiation
and progression. 
Our findings demonstrated that combining hemogram
parameters into an integrated HERR score to
discriminate among the kidney masses preoperatively
offered a low rate of false positives and an adequate
LR+ level as compared to using these values
separately. In the current study, we found that none of
the evaluated hematological indices mentioned in the
literature were significantly correlated with a
diagnosis of RCC and that the HERR score was
significantly better than any of these parameters. 
      Additionally, the preoperative NLR score had
powerful diagnostic abilities compared to the other
hematologic indices, and it showed the highest
diagnostic specificity and sensitivity. The NLR
combined the measurements of the increased protumor
activity of neutrophils with those of the reduced
antitumor immune response by lymphocytes into a
single value [7, 8]. We found that the NLR levels were
higher in the RCC group, which can reflect the status
of the tumor microenvironment. Similarly to our study,
a number of researchers have demonstrated that the
preoperative NLR value was significantly higher in
malignant renal masses compared to benign ones [8,
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Table 4. Diagnostic power of hemogram-related indices 
Parameter SE (%) 

(95% CI) 
SP (%) 

(95% CI) 
PPV (%) 
(95% CI) 

NPV (%) 
(95% CI) 

LR+* 
(95% CI) 

LR-* 
(95% CI) 

Tumor size (! 4 cm) 37 
(31-43) 

75 
(61-85) 

88 
(80-93) 

20 
(15-26) 

7.3 
(4.4-12.0) 

4.0 
(3.6-4.5) 

MPV to PLT (! cut-off) 82 
(77-87) 

26 
(16-40) 

84 
(79-88) 

24 
(14-37) 

5.5 
(4.1-7.3) 

3.1 
(2.4-3.9) 

Hb to RDW (< cut-off) 47 
(41-53) 

67 
(53-79) 

88 
(81-92) 

12 
(15-27) 

7.2 
(4.7-11.2) 

3.7 
(3.3-4.2) 

PLR (! cut-off) 69 
(63-74) 

44 
(31-58) 

86 
(80-90) 

22 
(15-31) 

6.0 
(4.3-8.4) 

3.4 
(2.9-4.0) 

LMR (< cut-off) 70 
(65-75) 

29 
(24-34) 

83 
(77-87) 

17 
(12-22) 

4.8 
(3.5-6.4) 

5.1 
(4.2-6.2) 

NLR (! cut-off) 68 
(62-73) 

51 
(38-65) 

87 
(82-91) 

25 
(17-34) 

6.9 
(4.8-9.8) 

3.0 
(2.5-3.5) 

HERR score (! 3) 78 
(73-83) 

69 
(56-80) 

91 
(87-94) 

44 
(34-54) 

10.8 
(7.0-16.4) 

1.2 
(1.0-1.5) 

Hb = hemoglobin, HERR = hemogram-related risk, LMR = lymphocyte to monocyte ratio, LR+ = positive 
likelihood ratio, LR- = negative likelihood ratio, MPV = mean platelet volume, MPV to PLT = mean platelet 
volume to platelet ratio, PPV = positive predictive value, NLR = neutrophile to lymphocte ratio, NPV = negative 
predictive value, PLR = platelet to lymphocte ratio, PLT = platelet count, RDW = red blood cell distribution 
width, SE = sensitivity, SP = specificity, *weighted by prevelance 
!
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13, 14]. 
      Platelets have been shown to facilitate tumor
progression by contributing to the metastatic cascade,
regulating tumor cell invasion, and playing a role in
angiogenesis [15]. A meta-analysis reported by Wang
et al. [9] reported that an elevated PLR and reduced
LMR were associated with poorer overall survival in
RCC patients. Monocytes can be recruited in tumor
tissues and exert pre-tumoral actions, meaning that a
decreased LMR could be associated with the less
favorable prognosis that was observed in RCC [9].
      Previously, the MPV/PLT ratio as a predictor of
cancer gave inconsistent results [16, 17]. In our study,
this ratio for RCC patients and the benign group was
comparable. We did not find any previous reports
assessing the MPV/PLT ratio for patients with RCC. 
      The Hb to RDW levels were non-significantly
reduced in RCC compared to benign cases. Recently,
a low Hb/RDW ratio was reported to be significantly
associated with poor clinical outcomes and a greater
risk of death in esophageal squamous cell carcinoma
patients [10]. Because both HB and RDW are
influenced by various non-cancer-related conditions,
the Hb/RDW could therefore theoretically reflect
generalized health information, such as the nutrition
status, inflammatory status, and immune function. 
      All of the blood parameters measured are
available in routine blood tests, are easy to perform by
the vast majority of automated analyzers, and do not
increase the cost of diagnosis. The HERR score in
combination with a summary of clinical symptoms
might alert physicians to the early detection of RCC.
The goal of a reliable screening test is to get as close
as possible to zero false negative results with a
minimal percentage of false positive results. Although
hematologic indices are easy to measure, their utility
might be affected by several factors that could lead to
different cut-off points from those already mentioned
in every hospital [18]. 

Limitations
      The limitations of the present study include its
retrospective nature and relatively small number of
patients located at only one center. Due to biological
differences between distinct patient cohorts, further
studies in different cohorts with external validation are
needed. 

CONCLUSION

      In conclusion, our study, despite being a
preliminary validation, is the first to evaluate
hemogram-related parameters for preoperatively
discriminating between RCC and benign renal masses.
The HERR score developed herein is a potential
diagnostic biomarker that aids in this discrimination. 
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Local resection for placenta accreta spectrum: a conservative
uterus sparing technique for anterior placenta accreta 
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ABSTRACT
Objectives: To evaluate and describe a surgical approach for uterine preservation and management of
postpartum hemorrhage in placenta accreta spectrum (PAS).
Methods: We analyzed the data of patients who were diagnosed with placenta previa companied with PAS
prenatally and subsequently performed cesarean section with local resection technique to manage postpartum
hemorrhage and uterine preservation at our tertiary care center between January 2016 and August 2017. The
technique includes the local resection of placental invasion site and suturing the new uterine edges without
internal iliac artery ligation.
Results: The diagnosis of placenta accreta spectrum anterior in all 11 cases was confirmed intraoperatively.
Only 1 case underwent hysterectomy in a second operation. Two of cases had bladder injury. The mean
operative time was 99 ± 30 minutes. The mean received packed red blood cells was 2.3 ± 1.0 units. The mean
length of postoperative hospital stay was 4.5 ± 1.4 days. There was no late complications regarding
coagulopathy and infection. No maternal mortality was observed.
Conclusion: Local resection is an effective, safe and fertility preserving approach in selected patients with
PAS.
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preserving surgery, local resection
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lacenta accreta spectrum (PAS) disorders,
comprise the spectrum of adhesive plasental

invasions formerly called placenta accreta, increta,
percreta [1-3]. PAS refers to an abnormal implantation
of anchoring placental vili to myometrium, uterine
serosa or adjacent organs instead of staying limited to
decidua [2, 3]. Major risk factors include placenta
previa andprevious cesarean deliveries. Other risk
factors are prioruterine scars (myomectomy, infertility
treatments, cornual resection of ectopic pregnancy,
hysteroscopic septum resections or removal of uterine

adhesions), recurrent abortions, dilatation and
curettage (D/C), smoking, advanced maternal age and
parity [2-4]. PAS became an important life-threatening
obstetric problem sincefrequency of ithas been
risingconstantly in recent decades due to increasing
rates of caesarean deliveries. Moreover, adherent
placenta has been replacing withuterine atony as major
cause of cesarean hysterectomy [4, 5].
      Antenatal diagnosis, and planned preterm cesarean
hysterectomy (between 34-35 weeks gestation) with
the placenta left in situ is the recommended treatment
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in case of placenta accreta [6, 7]. It was also stated that
surgical management should be individualized.
Although planned preterm cesarean hysterectomy
seems to be thesafest and most common treatment for
placentaaccreta diagnosed before delivery, it is a
skillfull, serious, and maybe a fertility loosing method
[6]. Hence, gynecologist are looking for solutions for
increasing cesarean delivery rates and medicolegal
problems. Therefore, new methods of conservative
management for fertility preservation and safe self
esteem of women with placenta percretaare
appealingin recent years [8, 9]. Conservative
managementsinclude; leaving the placenta in situ,
hysteroscopic resection of retained adherent placenta,
partial en bloc resection with embolization, the Triple
P procedure which involves perioperative placental
localization, pelvic devascularization, myometrial
excision with non-seperated placenta and
reconstruction of the uterine wall [10-15]. On the other
hand uterine conservation and leaving the placenta in
situ may be considered to mitigate the risk of
hemorrhage or injury to other adjacent organs [2].
Uterine artery embolization, balloon occlusion,
intravascular balloon catheter and embolization are the
other techniques developed for PAS in literature [9].
However, there is no clear algorithm for adherent
placenta management.
      In this study, we evaluated the efficacy of local
resection to preserve the uterus and aimed to share our
clinical “local resection tecnique” results including
maternal-fetal outcomes in patients with PAS.

METHODS

      In present retrospective, descriptive study, data
were collected from the medical records of patients
who had been diagnosedwith placenta previa
concomitant PAS (accreta, increta, percreta) between
january 2016 and August 2017 in Department of
Obstetrics and Gynecology at our hospital. The study
was approved by local ethics committee of University
of Health Sciences, Adana Numune Training and
Research Hospital with the number of 7/113. Informed
consent for review of records was deemed
unnecessary in view of the retrospective nature of the
study. 
      Placenta previa and PAS were diagnosed by color

flow Doppler (trans-abdominally and trans-vaginally
with Toshiba Xario machine (Shimoishigami,
Otawara-shi, Tochigi 324-8550, Japan) equipped with
a 2.8-7 megahertz (MHz) transducer in all patients.
Loss of normal hypoechoic retro-placental zone,
thinner retro-placental myometrial thickness of 1 mm,
presence of multiple vascular lacunas (Swiss-cheese
appearance) or turbulent blood flow through lacune,
increased sub-placental vascularity and presence of
vessels bridging from placenta to uterine magrin were
used for diagnosis [4]. Moreover extension of villi into
myometrium, serosa, or bladder and abnormalities of
uterine serosa and bladder interface (such as
interruption, thickening, irregularity of line and
increased vascularity) were also confirmed by doppler
ultrasound for the accurate diagnosis. 
      All demographic and obstetric information
regarding age, smoking, parity, gestational week at
delivery, pasthistory of cesarean section and presence
of placenta previa were retrieved from the patients’
data files. Length of hospital stay before and after
operation, perioperative complications, comorbidities,
preoperative and postoperative hemoglobin values
were collected. Localization of placenta, maternal
blood group, number of erythrocyte and/or fresh
frozen plasma transfusions were all recorded from the
patients files. All transfusions were considered by
expert team (surgeons and anesthesiologists) upon on
maternal hemodynamic status in line with the
recommendations. Fetal weight and sex, apgar scores,
admission to intensive care unit as well as perinatal
outcomes were also noted. 
      Our inclusion criteria were patients diagnosed
with placenta previa concomitant PAS between the
ages of 18-45 years with complete pre- and post-natal
data. Exclusion criteria included patients with
coagulopathy, multiple gestation and pregnancies
complicated with fetal chromosomal or congenital
malformations. 
      Prior to 2016, routine surgical management for
patients with strongly suspected placenta percreta was
planned preterm cesarean hysterectomy. Since then,
our management option has been modified to the local
resection of the uterine site invaded by the placenta
with the preservation of the uterus for selected
patients. The surgical techniques used for the present
study are presented in Table 1. 
      General anesthesia was applied to all patients. The
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appropriate crystalloid infusion, blood or products
according to the clinical circumstances were
administered during the resection of the uterine
portion. A routinely oxytocin 30 UI intravenous (i.v.)
infusion and methylergobasine 0.2 mg i.v. in single
dose in selected patients if endicated were also
applied. Internal iliac artery ligation was not
performed in any cases presented in this study. An
abdominal suction drain was placed to all patients. 

Surgical technique 
      After the vertical midline incision, the uterus
exteriorized and a vertical uterine fundal incision was
performed. After fetal delivery, the placenta was
clamped inside the uterus. Cervical and uterine arteries
and ovarian ligaments were clamped with specialized
vascular clamps (marked in Figure 1). After bladder
dissection,  perforating vessels between placenta and
bladder serosa were ligated (marked in Figure 2).
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Table 1. Summary of local surgical resection tecnique of our clinic approach 
1. Vertical midline insicion, uterus exteriorized and followed by vertical fundal incision 
2. Fetal delivery 
3. Placenta was clamped inside the uterus, leaving in place avoiding any attempt 
4. Clamping (one for cervical and uterine arteries and one for ovarian ligaments) ligaments with specialized 
vascular clamps (Figure 1) 
5. Sharp and blunt dissection of the bladder, ligation of the perforating vessels between placenta and bladder 
serosa (Figure 2) 
6. Tracing the placental zone and mapping the expected resection area (Figure 2) 
7. Local (partial) resection of the uterine segment involving morbidly adherent placenta with the help of stretching 
remained placenta from the fundal insicion (Figure 2) 
8. Suturing the new uterine edges horizontally (Figure 2) 
9. Applying a Latex Foley catheter 18 Fr/Ch (6.0 mm) inversely and filled with 80ml saline through the cervico-
vaginal canal for tamponading sutured new uterine zone 
10. Closing the fundal incision vertically and removing the all clamps 
 

 

 

 

 

 

  

Figure1. Clamping of cervical and uterine arteries and ovarian ligaments (Marked with arrows in the figures)
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Placental zone and the expected resection area were
mapped and traced. The uterine segment involving
morbidly adherent placenta with the help of stretching
remained placenta from the fundal incision was locally
resected (marked in Figure 2). New uterine edges
horizontally sutured. A latex Foley catheter 18 Fr/Ch
(6.0 mm) filled with 80 ml saline was applied
inversely through the cervicovaginal canal for
tamponading sutured new uterine zone. All clamps
were removed and the fundal incision was closed
vertically (Table 1). 

Statistical Analysis 
      The clinical features of both groups were
compared with the Statistical Package for Social
Sciences (SPSS) for Windows, version 18.0 (SPSS
Inc. IL, USA). Descriptive statistics were performed,
including the description of quantitative variables, as
the mean ± SD and range, and description of
qualitative variables as numbers and percentages.
Normality of data distribution was tested with
Kolmogorov-Smirnov test. 

RESULTS

      In this study, 11 cases of placenta previa
concomitant PAS were identified from medical
records. Local resection technique as uterus sparing
method was performed in 10 patients. Bilateral tubal
ligation was performed in 5 patients according to their
preferences. Maternal demographic and surgical
characteristics were summarized in Table 2. Two
patients were admitted to our clinic with active vaginal
bleeding and the surgery of others were performed in
a planned preterm cesarean delivery (35-37 weeks).
Regarding risk factors, all except one patient (Case no
9) had at least one previous cesarean section. There
was no smoking history in mothers and one case had
gestational diabetes and one had hypertension. Vertical
skin incision under general anastesia were performed
to all cases. The mean operative time was 99 ± 30
minutes. All of the cases had predominantly anterior
placenta previa and were diagnosed with PAS by using
preoperative color doppler ultrasound. The diagnosis
was confirmed intraoperatively and send to
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Figure 2. Perforating vessels between placenta and bladder serosawere ligated. After tracing the placental zone and mapping the
expected resection area, local (partial) resection of the uterine segment involving morbidly adherent placenta were performed.
New uterine edges were horizontally sutured. (Marked with arrows).
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pathological evaluation for gross and the
histopathologic examination of the resected part.
Regarding histopathological reports the largest
resected area was 10×6 cm and the minimum was 3×3
cm. The mean age of the patients was 31 ± 6.8 years,
ranged from 21 to 44 years. The mean gestational
week at delivery was 34 ± 2.2, ranged from 29 to 37
weeks. Regarding intraoperative complications, two
patients had intraoperative bladder injury and urinary
catheter was applied with a period of 10 days for these
patients. Postoperative hemorrhage occured in one

case and a cesarean hysterectomy performed in a
second operation. Two patients were transferred to
intensive care unit (ICU) postoperatively and stayed
2 days until hemodynamically stabilizated. Before
surgery, 4 units of packed red blood cells and fresh
frozen plasma were prepared in case of emergency use
for all patients. The mean preoperative and
postoperative hemoglobin (Hb) level was 11 ± 1.1
g/dL, 9.2 ± 1.7 g/dL, respectively. All patients received
at least one unit of red blood cells intraoperatively
(min: 1-max: 4). The mean received packed red blood
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Table 2. Demographic characteristics, maternal outcome and pathology of patients 
Case No. 1 2 3 4 5 6 7 8 9 10 11 
Age (years) 27 42 30 44 33 28 30 25 21 34 28 
G/P/A 3.2.2000 5.4.2000 3.1.2001 3.2.2000 3.2.2000 2.1.2000 5.4.2000 3.2.2000 4.2.2001 3.2.2000 2.1.2000 

Risk factors PL 
Previa 
CSx2 

PL. 
Previa 
CSx1 

PL. 
Previa 
CSx1 

PL. 
Previa 
CSx2 
GDM 

PL. 
Previa 
CSx2 
HT 

PL. 
Previa 
CSx1 

PL. 
Previa 
CSx3 

PL. 
Previa 
CSx2 

PL. 
Previa 
CSx0 

PL. 
Previa 
CSx2 

PL. 
Previa 
CSx1 

Gestational age at 
delivery (weeks) 

34 29 35 35 35 32 37 35 36 36 35 

Tubal ligation 
(bilateral) 

0 1 0 1 1 0 1 0 0 1 0 

Complications none none none ICU 
Bladder 
injury 

none none ICU 
Bladder 
injury 

none none none C/SHys 

Preop Hb (g/dl) 9.4 13.1 10.9 10.4 12.8 12 10.5 11.2 10.5 10.8 11 
Postop Hb (g/dl) 6.7 7.3 9.5 9.6 12.5 11.1 10.8 9.4 9.5 9.3 8.5 
Operative 
duration (min) 

115 68 120 95 150 60 150 82 80 80 90 

Blood transfusion 
rbc/ffp/h 

2.2.2001 1/0/2 2.2.2000 4.2.2000 4.2.2000 1/0/0 3.1.2000 1.1.2000 1.1.2000 2/0/0 3.1.2000 

Early-op stay 0 0 2 4 3 0 2 11 0 0 0 
Post-op stay 3 3 6 4 4 3 3 7 3 4 5 

G = gravida, P = parity, A = abortion, Hb = hemoglobin, ICU = intensive care unit, C/SHys = cesarean hysterectomy, rbc = 
packed red blood cells, ffp = fresh frozen plasma, h = Haemocompletan (Fibrinogen)  

 

 

 

 

 

  

#
#

Table 3. Fetal - Neonatal characteristics and outcomes of patients 
Case No. 1 2 3 4 5 6 7 8 9 10 11 
Gender Male Male Female Male Female Female Female Male Female Male Female 
Presentation Breech Vertex Breech Breech Transvers Breech Breech Vertex Vertex Vertex Vertex 
Birth weight 
(g) 

2150 1310 2600 2750 2458 1700 3100 2700 2900 2850 2760 

Head 
circumference 
(cm) 

32 29 32 33 32 30 34 34 35 33 32 

Height (cm) 45 40 43 47 47 42 49 49 48 48 47 
Apgar 1st 
minute 

9 7 6 7 7 7 7 9 7 7 6 

Apgar 5th 
minute 

10 9 8 8 9 9 9 10 9 9 8 
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cells was 2.3 ± 1.0 units. A routinely abdominal drain
were placed to all patients and mean removal day was
one day. The mean lenght of postoperative hospital
stay was 4.5 ± 1.4 days. There was no late
complications regarding coagulopathy and enfection.
No maternal mortality was observed. 
      Regarding follow-up controls (4 of patients lost
follow-up) had no complaint about anormal uterine
bleeding or abnormal menstruation. Up to the time this
research was conducted no patients had a new
pregnancy after this operation. 
      Fetal and neonatal outcomes were summarized in
Table 3. There was only 2 cases with < 7 Apgar scores
in the first minutes. All Apgar scores in 5th minutes
were above 7. There were 6 non-vertex presentation.
Since prematurity, 2 of babies were transferred to
neonatal ICU. No neonatal death was observed. 

DISCUSSION

      The present study has shown that local resection
tecnique is a safe and effective method in treatment of
anterior PAS disorders. The surgical results of 11 cases
with PAS were presented in the present study,
including maternal and fetal outcomes. Although it is
not often possible to perform this tecnique to all
patients, local resection should be reserved for the
women with strong fertility desire or uterine
sparement. PAS is a life-threatening condition causing
maternal mortality and morbidity, and is no longer a
rare obstetric situation. The incidence of PAS has
increased from approximately one case per 1000
deliveries in the 1980s to three per 1000 deliveries in
the past decade [1, 16]. As the number of caesarean
section increases, the more number of morbidity
invasive placenta will be encountered. Therefore, new
uterine sparing methods are being suggested in the
literature but conclusions about the superiority of any
method still could not be drawn. 
      The main risk factor for placenta accreta is
placenta previa [1, 10]. Repeated caesarean sections
and multiple uterine D/C are also important risks
factors, due to myometrial damage. In the present
study there was only one patient without any ceseraen
history, but had a D/C history. Clinicians should be
careful regarding placental invasion abnormalities
even in patients with placenta previa without any

cesarean history. 
      Lower uterine segment, a highly vascularized
structure, is perfused by the cervical artery, the inferior
vesical artery and by the upper, middle and lower
vaginal arteries [17]. Regarding this anastomotic
compensation internal iliac artery ligation or occlusion
is insufficent for PAS. Also, bilateral internal iliac
artery ligation is skillful and an unsuitable procedure
with difficulties in observation. Unlike other situations
(myoma uteri), due to fragile tissues of adhesive
plasenta, tourniquet of servix maynot be suitable. In
this local resection tecnique we used specialized
vascular clamps, one for servical and uterine arteries
and one for ovarian ligaments. Therefore, we blocked
the anastomotic compensation and uterine blood flow.
We prefered this procedure instead of internal iliac
artery ligation or balon catheter occlusion. 
      Palacios et al. [10] first described en bloc resection
of myometrium in patients with placenta percreta in
2004. They ligatured bilateral uterine arteries and local
bleeding was controlled with additive sutures s
electively including the anterior and posterior cervical
and vaginal arteries. After resection they covered
primarly sutured area with absorbable mesh and
fibrine glue. Uterine conservation was managed in 50
(74%) of the 68 women. 
      Chandaran et al. [11] described triple P tecnique
in 2006 in a case series of 4 women with anterior
placenta percreta. According to this procedure firstly
horizontal incision was made 2 finger breadths above
the placental edge. Secondly, preoperatively placed
intraarterial balloon catheters were inflated after
delivery. Thirdly en bloc myometrial excision was
made and new zone was repaired [11]. The potential
benefit of this procedure was to minimize the surgical
dissection while removing the adhesive placenta in
appropriately selected patients. In our study we
performed vertical fundal incision for fetal delivery to
prevent high blood loss. 
      Shabana et al. [12] reported modified surgical
approach in the form of stepwise cesarean section in
71 patients with placenta percreta. They also made
horizontal uterine incision for fetal birth and after
bilateral internal iliac artery ligation, en bloc resection
of adhesive myometrial region was performed. They
emphasized conservative rather than radical surgical
aspects. 
      Karaman et al. [15] also reported that local
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resection of percreta site is an effective, safe, and
fertility preserving approach. They presented 12 cases
with placenta percreta and 4 of these underwent
hysterectomy. One of our cases was underwent second
laparotomy because of excessive bleeding through
abdominal suction drain. The greatest difference
between two techniques (local resection) was internal
iliac artery ligation. In our study, we performed pelvic
devascularization with a more simple way of ligation
by vascular clamps in a short period of time. Similar
to our study, the presence of placenta previa was
predominating anteriorly in most of their cases. In
patients with placenta previa regarding lateraly and
posterior predominating localization, both diagnosis
and treatment are difficult. The preservation of uterus
remains challenging with adhesive parts to the
neighboring organs. In those patients we recommend
cesarean hysterectomy instead of local resection. 
      Since biopsy is obtained in an area without
invasion or with a degree of minor penetration, the
histopathological study of invasive placenta does not
always constitute a diagnostic ‘‘gold standard’’ [10].
For this reason, a mismatch between histology and the
surgical finding may occur in some cases. Therefore,
we prefered todefine placenta accreta according to its
clinical-surgical characteristics in this study.
      In recent studies, fetal outcomes of placenta previa
were conflicting [18, 19]. Rosenberg et al. [18]
revealed an association between placenta previa and
intrauterine growth retardation. Yeniel et al. [19]
explored only neonatal outcomes and did not find an
association between either fetal growth restriction or
fetal demise with placenta previa. In our study, there
were only two cases with < 7 Apgar scores in the first
minutes. All Apgar scores in 5th minutes were above
7. General anesthesia may affect may affect Apgar
scores in the first minutes. There were no intrauterine
growth retardation in our study. 
      The major strength of our local resection tecnique
is its easy procedure with daily used equipment
leading safe and effective results. Moreover, this is
probably the first study that fully investigates the
resection procedure on fetal outcomes in patients with
PAS. 

Limitations
      The main limitation of the present study was its
retrospective design. Another potential limitation was

that we could not have ascertained all cases because
of absent data.

CONCLUSION

      Local resection tecnique is easy to perform and
does not require special equipment or skills. This rapid
procedure could be the management approach of
choice not only for patients who want to retain their
uterus and fertility, but also for patients with invasive
placenta who are at increased risk of surgical
morbidity. Nevertheless, the present results should be
confirmed with further randomized prospective trials. 
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ABSTRACT
Objectives: Child sexual abuse is associated with adverse outcomes, including increased vulnerability, that
may explain the risk of revictimization via cyber media and cyber abuse may be a risk factor for sexual abuse.
The aims of the study were to explore cyber abuse prevalence in sexual abuse cases, the direct and indirect
links between child sexual abuse and cyber abuse and to study the differences in internet use between children
and adolescents who were sexually abused and the control group.
Methods: We assessed 75 children and adolescents aged 7-18 who had experienced sexual abuse and were
referred to us between 01.01.2014-01.01.2015. Additionally, 45 typical developing subjects who did not have
any abuse history were recruited from pediatrics clinic of or hospital as the control group. We used our semi-
structured questionnaire to assess cyber abuse.
Results: The rates of internet use were high in the control group (97.8%) compared to those of sexually abused
teens (82.7%). However, the rates of cyber abuse were similar between the groups. The most used web
site/application was different between the groups. Facebook was the most used web site/application in the
sexually abused group (69.4%). This ratio was only 20.5% in the control group.
Conclusions: We assessed cyber abuse in a population exposed to sexual abuse. As several authors have
previously emphasized, the implementation of preventative steps is essential. There is a great need to develop
and evaluate interventions with those children and young people, particularly in sexually abused children and
adolescents who are thought to be more vulnerable to cyber abuse. 
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omputer and internet use has become a necessary
requirement in our daily lives with introduction

of the new technologies. Facilitating communication
and research was the original aim of the Internet [1].
Besides adults, child and adolescents are increasingly
using texting and online social networking sites to
connect with other children and adolescents, with 63%

reporting exchanging text messages daily, 29%
reporting daily communication through social
networking sites and 95% of youth ages 12-17 are
online [2]. However, the dramatic increase in the use
of internet in the recent years has led to abusive
behaviors between peers or cyberbullying in children
and adolescents [3, 4]. 
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      Cyber abuse is a broad term that includes online
abusive behaviors including online bullying, stalking,
sexual solicitation, and problematic exposure to
pornography. Cyber abuse occurs perniciously via
web-based and other forms of modern technology
such as phone messages. Cyberbullying includes the
use of e-mail, cell phones, and internet sites to
threaten, harass, embarrass, exclude, or damage
reputations and friendships [3, 5, 6]. Cyberstalking as
an extension of physical stalking, involves use of the
Internet to target victims and ranges from continuous
unwanted contact to threats of violence and can
escalate into attempts to control an individual’s
behavior [7]. Sexual solicitation involves requests to
engage in sexual activities/talk or to provide personal
sexual information, where the requests are uninvited
and/or constitute an illegal relationship. Pornography
can be identified as the production and circulation of
sexual content through technology such as the Internet
and cell phones. Problematic exposure to pornography
includes either exposure to pictures of people who are
naked or having sex, without having expected or
looked for the pictures [8], or compulsively seeking
pornography [9]. 
      The term of child sexual abuse is defined as 'the
use of a child or adolescent who has not yet completed
sexual development by threatening or deceiving, using
force to meet sexual desires and needs by an adult
[10]. In a recent meta-analysis study, it was reported
that the incidence of sexual abuse in girls was 8-31%
and in males it was 3-17% [11]. Recent large scale
cross-sectional studies on the prevalence of cyber
abuse demonstrate that this is a growing problem, in
which commonly recognized forms of child
maltreatment (sexual and emotional abuse) are being
pursued via the Internet [12-16]. Recent research has
shown that cyber dating abuse and other forms of
adolescent relationship abuse frequently overlap.
Using a school based sample of adolescents, Zweig et
al. [17] found that 26% of adolescents in dating
relationships experienced cyber dating abuse and it
was highly correlated with experiencing physical
dating violence, psychological dating abuse, and
sexual coercion. It is showed that cyber abuse and
other types of abuse especially sexual abuse is related
to each other, however very few reports have explored
possible links between sexual abuse and cyber abuse

yet [18]. 
      Understanding that cyber abuse may be a risk
factor for sexual abuse and correlates of cyber abuse
in this sample may guide prevention to reduce such
abuse and possible sexual abuse and help improve
children and adolescents health. 

METHODS

      Our research team included three members – the
authors. We assessed 75 children and adolescents aged
7-18 who had experienced sexual abuse and were
referred to us between 01.01.2014-01.01.2015.
Additionally, 45 typical developing subjects who did
not have any abuse history were recruited from
pediatrics clinic of or hospital as the control group.
Inclusion criteria for both groups were: i) clinically no
mental retardation; ii) children living in their own
family house iii) no history of psychiatric diagnosis;
vi) no neurological or other serious medical diseases. 
Written consent was obtained from parents and verbal
assent was requested from children and adolescents to
participate.After the study, the patients were followed
up in our polyclinic. 
      We used our semi-structured questionnaire to
assess cyber abuse. In our country, there is no
questionnaire to assess all types of cyber abuse.
Therefore, we constructed our questionnaire to assess
cyber abuse in children and adolescents. 
      Our questionnaire includes three sections. The first
section includes information about sociodemographic
characteristics. The second section includes
information about sexual abuse for only children and
adolescents who were sexually abused. The third
section includes information about cyber abuse. Table
1 shows the questionnaire on cyber abuse. The types
of cyber abuse were explained by our research team. 
This study was approved by the Ethics Committee of
Erciyes University. Written consent was obtained from
parents and verbal assent was requested from children
and adolescents to participate. 

Statistical Analysis 
      We used the Shapiro-Wilk test to analyze
homogeneity of variables. Among-group differences
on demographic variables were analyzed using the

59   The European Research Journal   Volume 5   Issue 1   January 2019



Eur Res J 2019;5(1):58-67 Çıkılı Uytun et al

Mann-Whitney U test and the Independent Sample-t
test. Associations between categorical variables were
examined using Chi-Square Fisher-Exact analysis.
Data analysis was performed using SPSS 21.0 and p
values < 0.05 were considered statistically significant.

RESULTS

      The sexual abuse and control groups were
matched in terms of gender ratio. As shown in Table
2, there were no significant differences in mean of age,
substance use, mean age of fathers, tobacco use of
fathers, alcohol/substance use of mothers and fathers,
father’s psychiatric disorder and family situation.
There were significant differences in tobacco use,
mean age of mothers, the age of the mother when the
child was born, any psychiatric disorder in the mother,
mean year of mother’s education and tobacco use of
mother. 

Demographics of sexually abused group
      The demographic characteristics of the sexually
abused group can be found in Table 3. 

Variables and differences associated with abuse 
      Table 4 shows the differences of variables
associated with abuse that are statistically significant
(p < 0.05). The variables include physical abuse,
perpetrator of physical abuse, perpetrator of emotional
abuse, use of internet, the most used web
site/application, gender ratio of cyber abuse and
perpetrator of cyber abuse and were found to be
statistically significant between groups. 

DISCUSSION

      There is a growing body of research on cyber
abuse of children and adolescents [3, 19, 20].
However, to the best of our knowledge, there is only
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Table 1. Third section of our questionnaire about cyber abuse  
Do you use the internet? 0. No 

1. Yes 
Which tool do you use most frequently for accessing the internet? 1. Own mobile phone 

2. Computer 
3.Tablet 

4. Other’s phone 
5. Cafe etc. 

Have you ever been abused via cyber media? 0. No 
1. Yes 

Which type of cyber abuse were you exposed to? 1. Cyberbullying 
2. Cyberstalking 

3. Cyber sexual solicitation 
4. Pornography 

Who were you abused by?  1.Real friend 2.Someone you know before 
3. Stranger 

How many times were you abused?  1. 1 
2. 2-4 

3. More than 5 
Have you ever abused any person via cyber media? 0. No 

1.Yes 
Which type of cyber abuse do you perform? 1. Cyberbullying 

2. Cyberstalking 
3. Cyber sexual solicitation 

4. Pornography 
How were you affected after you were cyber abused? (After this 
event, is there any change in your thoughts, feelings or your 
dailylife?) 

1. No effect 
2. Short-term effect (<1 month) 
3. Long- term effect (>1 month) 

4. Result in sexual abuse 
!
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Table 2. Demographic characteristics of both groups  
Sociodemographic variables Sexually abused 

group 
(n = 75) 

Control group 
(n = 45) 

Statistical 
significance 

Age (years) 13.16 ± 2.64 13.22±3.52 F = 1,85 
p = 0.372 

Gender Female 
Male 

65 (86.7%) 
10 (13.3%) 

39 (86.7%) 
6 (13.3%) 

X2 = 0 
p = 1 

Tobacco use Yes 
No 

17 (22.7%) 
58 (77.3%) 

1 (2.2%) 
44 (97.8%) 

X2 = 9.22 
p = 0.002* 

Substance use Yes 
No 

5 (6.7%) 
70 (93.3%) 

- 
45 (100%) 

X2 = 3.13 
p = 0.156 

Mean age of mother (years) 37.9 ± 6.12 40.11 ± 5.75 F = 2.06 
p = 0.020* 

The age of mother when child born (years) 24.75 ± 5.97 26.8 ± 5.38 F = 2.03 
p = 0.028* 

Any psychiatric 
disorder in 
mother 

No 
Maybe 
Yes 

51 (69.9%) 
5 (6.8%) 

17 (23.3%) 

40 (88.9) 
1 (2.2) 
4 (8.8) 

X2 = 5.72 
p = 0.05* 

Mean duration of 
mother’s 
education 
(in years) 

0-1 
2-5 
6-8 
9-11 
more than 11 

8 (10.7%) 
48 (64.0%) 

6 (8%) 
10 (13.3%) 

3 (4%) 

4 (8.9) 
19 (42.2) 
11 (24.4) 
4 (8.9) 
7 (15.6) 

X2 = 12.23 
p = 0.016* 

Tobacco use of 
mother 

Yes 
No 

32 (42.7%) 
42 (56%) 

11 (24.4%) 
34 (75.6%) 

X2 = 4.52 
p = 0.048* 

Alcohol/substance 
use of mother 

Yes 
No 

2 (2.7%) 
73(97.3%) 

- 
45 (100%) 

X2 = 1.25 
p = 0.52 

Mean age of father 43.04 ± 9.57 43.97 ± 6.15 F = 1.93 
p = 0.139 

Mean duration of 
father’s education 
(in years) 

0-1 
2-5 
6-8 
8-11 
more than 11 

3 (4.1%) 
26 (39.2%) 
16 (21.6%) 
21 (28.4%) 
8 (10.9%) 

- 
15 (33.3%) 

9 (20%) 
12 (26.7%) 

9 (20%) 

X2 = 2.06 
p = 0.72 

Any psychiatric 
disorder of father 

Yes 
No 
Maybe 

63 (85.1%) 
8 (10.8%) 
3 (4.1%) 

42 (93.3%) 
1 (2.2%) 
2 (4.4%) 

X2 = 3.01 
p = 0.22 

Tobacco use of 
father 

Yes 
No 

52 (69.3%) 
23 (30.6%) 

29 (64.4%) 
16 (35.6%) 

X2 = 0.374 
p = 0.55 

Alcohol/substance 
use of father 

Yes 
No 

6 (8%) 
69 (92%) 

2 (4.4%) 
43 (95.6%) 

X2= 0.62 
p = 0.70 

Family situation Both parents 
Divorced- living with 
mother 
Divorced-livinig with 
father 
Mother dead- living with 
father 
Father dead- living with 
mother 
Adopted 
Living with grandparents 

56 (74.6%) 
9 (12%) 

 
5 (6.6%) 

 
1 (1.3%) 

 
2 (2.7%) 

 
1 (1.3%) 
1 (1.3%) 

39 (86.7%) 
2 (4.4%) 

 
- 
 
- 
 

4 (8.9%) 
 
- 
- 

X2= 10.3 
p = 0.32 

Data are shown as mean±standard deviation or number (%). 
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one study investigating the relationship between
sexual abuse and cyber abuse in the literature [18]. The
aim of the present study was to detect cyber abuse
prevalence in sexual abuse cases, to identify whether
internet use is a risk factor for sexual abuse in children
by retrospectively reviewing internet use and cyber
abuse in victims of sexual abuse and to determine the
differences in internet use between healthy
populations and children exposed to sexual abuse. 
      When sociodemographic differences were
assessed between the sexual abuse group and controls,
smoking rate was found to be significantly higher in

the sexual abuse group than in controls. In previous
studies, it was shown that smoking rate was increased
by childhood physical and sexual abuse [21]. In our
study, no definitive conclusion could be made on
smoking status since we did not ask whether smoking
behavior began before or after sexual abuse. 
      Another important difference in
sociodemographic findings was younger maternal age
and lower age when child born in the sexual abuse
group. In a longitudinal study by Brown et al. [22], a
positive association was found between maternal
youth and occurrence of sexual abuse. In another
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Table 3. Demographic characteristics of sexual abused group 
Sociodemographic variables Data 

(n = 75) 
Mean age of abused (years) 12.42 ± 2.78 
Gender Female 86.7% 

Male 13.3% 
Abuser Boy friend 26 (34.6%) 

Someone you know before 16 (21.3%) 
A friend 11 (14.7%) 
Stranger 9 (12%) 
Father 5 (6.7%) 
Relative 5 (6.7%) 
Teacher/School manager 3 (4%) 

Mean age of abuser (years) 27.5 ± 12.7 
Type of abuse Nonpenetran 40 (%53.3) 

Anal penetration 13 (%17.3) 
Vaginal penetration 19 (%25.3) 
Oral penetration 3 (%4) 

Repeated abuse No 44 (58.7%) 
1-3 13 (17.3%) 
4-6 10 (13.3%) 
7 and more 8 (10.7%) 

More than one abuser No 71 (94.7%) 
Yes 4 (5.3%) 

Marital status of abuser Single 34 (45.3%) 
Married 18 (24%) 
Divorced 5 (6.7%) 
Unknown 18 (24%) 

Way of meet with abuser person No 9 (12%) 
Relative 12 (16%) 
School 10 (13.3%) 
Family friend 4 (5.3%) 
Neighborhood 23 (30.7%) 
Via Friends 11 (14.7%) 
Via internet 6 (8%) 

Data are shown as mean ± standard deviation or number (%). 
 
 
 
 
 
 
 
 
 
 
 
!
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Table 4. Variables and differences associated with abuse  
Variables associated with abuse Sexually 

abused group 
Control group Statistical 

significance 
Physical abuse Yes 

No 
19 (25.3%) 
56 (74.7%) 

5 (11.1%) 
40 (88.9%) 

X2= 3.687 
p < 0.05* 

Perpetrator of 
physical abuse 

Mother 
Father 
Mother and Father 
Brothers 

6 (31.6%) 
12 (63.2%) 
1 (5.3%) 

- 

1 (20%) 
2 (40%) 

- 
2 (40%) 

X2=8.40 
p = 0.03* 

Victim of physical 
abuse 

Only child 
Only mother 
Child and mother 

12 (63.2%) 
1 (5.3%) 
6 (31.6%) 

3 (60%) 
- 

2 (40%) 

X2=0.35 
p = 0.83 

Neglect Yes 
No 

3 (4.1%) 
72 (95.9%) 

- 
45(100%) 

X2 = 1.87 
p = 0.17 

Emotional abuse No 
Yes 

62 (82.4%) 
13 (17.6%) 

41 (91.1%) 
4 (8.9%) 

X2 = 1.72 
p = 0.19 

Perpetrator of 
emotional abuse 

Father 
Mother 
Brother/sister 

4 (30.8%) 
8 (61.5%) 
1 (7.7%) 

2 (50%) 
- 

2 (50%) 

X2 = 5.88 
p < 0.05* 

Use of internet Yes 
No 

62 (82.7%) 
13 (17.3%) 

44 (97.8%) 
1 (2.2%) 

X2 = 6.23 
p = 0.01* 

The most used tool 
for internet 

Own mobile phone 
Computer 
Tablet 
Other’s phone 
Cafe etc. 

29 (46.8%) 
21 (33.9%) 
1 (1.6%) 
8 (12.9%) 
3 (4.8%) 

21 (47.7%) 
10 (22.7%) 
3 (6.8%) 

10 (22.7%) 
- 

X2 =  6.53 
p = 0.16 

The most used  
web 
site/application  

Facebook 
Instagram 
Twitter 
Whatsapp/tango 
You tube 
Game web sites 
Surfing on the internet 

43 (69.4%) 
1 (1.6%) 

- 
- 

7 (11.3%) 
10 (16.1%) 
1 (1.6%) 

9 (20.5%) 
7 (15.9%) 
1 (2.3%) 
9 (20.5%) 
4 (9.1%) 
8 (18.2%) 
6 (13.6%) 

X2 = 39.65 
p < 0.001* 

Cyber abuse Yes 
No 

26 (35.1%) 
49 (64.9%) 

14 (31.1%) 
31 (68.9%) 

X2 = 0.16 
p = 0.68 

Gender ratio of 
cyber abuse 
(female/male) 

Yes 
No 

24/2 
41/8 

14/- 
25/6 

X2 = 3.60 
p < 0.05* 

Type of cyber 
abuse 

Cyberbullying 
Cyberstalking 
Cyber sexual 
solicitation 
Pornography 
More than one type 

6 (23.1%) 
11 (42.3%) 
5 (19.2%) 

- 
4 (15.4%) 

5 (35.7%) 
9 (64.3%) 

- 
- 
- 

X2 = 0.62 
p = 0.1 

Perpetrator of 
cyber abuse 

Real friend 
Someone you know  
Stranger 

2 (8%) 
4 (16%) 
20 (76%) 

5 (35.7%) 
- 

9 (64.3%) 

X2 = 6.25 
p = 0.044* 

The number of 
cyber abuse 

1 
2-4 
More than 5 

4 (15.4%) 
14 (53.8%) 
8 (30.8%) 

1 (7.1%) 
4 (28.5%) 
9 (74.4%) 

X2 = 2.70 
p = 0.25 

The effect of cyber 
abuse 

No effect 
Short-term effect 
Long-term effect 
Result in sexual abuse 

13 (50%) 
7 (26.9%) 

- 
6 (23.1%) 

9 (64.3%) 
5 (35.7%) 

- 
- 

X2 = 3.80 
p = 0.14 

Data are shown as number (%). 
!
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study, Mian et al. [23] found that the mothers of
victims were younger than the mothers of nonvictims.
In the literature, maternal age is defined as a risk factor
for sexual abuse and our findings are in agreement
with the literature. 
      In our study, we also found that maternal
educational level was lower and maternal smoking
rate was higher in the sexual abuse group when
compared to controls. In many studies, it was found
that maternal education was negatively correlated with
the occurrence of child sexual abuse [24-26]. It is
showed that in a study, the children of women who
smoked during pregnancy were exposed to higher
levels of social disadvantage, parental deviance, and
family dysfunction throughout childhood compared
with the children of women who did not smoke during
pregnancy. Mothers who smoked during pregnancy
were younger, less well educated, and of a lower
socioeconomic status compared with nonsmoking
mothers [27]. These factors related to mother’s
smoking is known that associated with child abuse and
thus, it was thought that smoking of the mother could
indirectly affect the sexual abuse of the child through
these factors. 
      The prevalence of psychiatric disorders of mothers
were found higher in the sexually abused group than
control group. It is shown that maternal mental health
problems increased the risk for child sexual abuse in
some studies [28, 29]. Our result was consistent with
these studies. 
      In our study, no significant difference was found
in terms of emotional abuse between groups; however,
it is striking that offenders in terms of emotional abuse
were more commonly the mother in the sexual abuse
group, reaching statistical significance when
compared to the controls. In many of the studies that
examined a hypothesized relationship between sexual
abuse status and maternal sensitivity, or closeness with
the mother, most had significant findings. In the
majority of these studies, it was found that mothers
who have closer, more positive relationships with their
children are less likely to have children who are
sexually abused [28, 30-32]. Studies conducted in
adolescents victims of sexual abuse showed that
support from the nonoffending parent (the mother in
the majority of cases is strong), has been identified as
playing a crucial role in influencing outcomes in
survivors as well as their capacity to cope with later

adverse life events or potentially abusive situations
[33]. It seems that maternal support is a protective
factor that serves as a barrier for negative outcomes
and decreases the risk for repeated victimization of
these vulnerable youth. 
      When internet use was compared between groups,
it were higher in the control group (97.8%) compared
to those of the sexually abused group teens (82.7%).
However, no significant difference were found in the
rate of exposure to cyber abuse. The lack of significant
difference in cyber abuse while the rate of internet use
was lower indicates that rates of exposure to cyber
abuse/internet use were higher in the sexual abuse
group. In the recent study of Hebert et al. [18], they
found that twice as many sexually abused girls
experienced cyberbullying (33.47%) compared to
nonsexually abused girls (17.75%) and a similar ratio
was observed for boys (29.62 vs. 13.29%). The results
of that study and our study show that cyber abuse is a
major concern that affects a significant proportion of
teenagers, in particular those who are more vulnerable,
namely victims of child sexual abuse. These results
can be explained by the fact that sexually abused
adolescents are more likely to experience subsequent
sexual, psychological, and physical victimization,
whether it be in the context of romantic relationships
or other types of interpersonal relationships [34, 35].
Previous studies have shown that the period following
sexual abuse may translate into a sense of betrayal,
shame, stigmatization, associated with a significant
impact on interpersonal functioning which in turn may
lead to increased vulnerability to revictimization [36,
37]. 
      When the frequency of exposure to cyber abuse
was assessed, 2-4 times was most common in both
groups. In the national youth internet safety study of
Ybarra et al. [38], the authors found that thirty-two
percent of internet using young people aged 10-17
reported chronic harassment (such as ≥3 times during
the prior year). The higher rates found in our study
were interpreted as showing that the rate has increased
in recent years [38]. 
      One of the most striking findings was the
difference in web pages/applications used by groups.
Facebook was the most commonly used web
page/application in 70% of subjects in the sexual
abuse group while there was balanced distribution in
the use of web pages/applications in the control group.
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Facebook is a social network that has increased its
number of users in recent years. This social network
provides attractive communication and interaction
opportunities to the user. Millions of people including
teenagers and elders intentionally use Facebook to find
friends, a romantic relationship or work and for
communication. However, Facebook encourages but
does not force its users to share personal information
such as birthday, mobile phone number or place of
residence.  Sharing personal information on Facebook
paves the way for cyber abuse by violation of private
life via stealing personal data, documents, pictures and
videos [39]. Likewise, using the Internet for social
media, instant messaging, blogging, and chat room use
increases the odds of being a target of Internet
harassment versus those who do not engage in these
online activities [38, 40]. In particular, excessive
personal information available on social networks
such as Facebook and Twitter can lead the more cyber
abuse [40]. 
      In our study, it was seen that the offenders were
mostly an unfamiliar person in the sexual abuse group.
It is known that adolescents were found to easily
develop both friendships and romantic relationships
online, relationships that were highly valued and
considered as important as in real life relationships
[41]. Also in adolescents, the use of emails and
messages was reported by 50.7% in a romantic
relationship [42]. It is thought that more common use
of Facebook where personal information can be
accessed by friends as well as unfamiliar persons led
to cyber abuse by unfamiliar offenders [39]. In
summary, electronic communication technology could
creates new opportunities for abuse and new victims
and/or perpetrators of sexual abuse through cyber
abuse [43]. 
      It was seen in both groups that children and
adolescents do not feel high levels of distress due to
cyber abuse. In the national youth internet safety study
of Ybarra et al they found that 38% of the harassed
youth reported distress as a result of the incident [38].
In our study, this rate was 35.7% in the control group
and 26.9% in the sexual abuse group. Ybarra et al.
[38], also examined the factors related to emotional
distress and they showed that children and adolescents
who were targeted by adults, asked to send a picture
of themselves, received an aggressive offline contact

(eg, the harasser telephoned or came to the young
person’s home), and were preadolescents were each
significantly more likely to report distress because of
the experience. Conversely, those who visited chat
rooms were significantly less likely to be distressed
byharassment [38]. 
      It was found that cyber abuse resulted in sexual
abuse in 6 subjects (23.1%) in the sexual abuse group.
To the best of our knowledge, there is no study
reporting such a rate in the literature but as a similar
in community sample, Zweig et al. [17] found that,
11% of adolescents between 12-18 years, reported
experience of sexual cyber dating violence. However,
it is thought that the prevention of cyber abuse will be
effective in preventing sexual abuse. 
      Our study has some limitations including its small
sample size due to its being a single center study, lack
of a validated and reliable scale.  

CONCLUSION

      In conclusion, we assessed cyber abuse in a
population exposed to sexual abuse. As several authors
have previously emphasized, the implementation of
preventative steps is essential. There is a great need to
develop and evaluate interventions with those children
and young people, particularly in sexually abused
children and adolescents who are thought to be more
vulnerable to cyber abuse. Additionally, the
importance of educating parents, caregivers and
teachers about the potential risks associated with
online activities must be emphasized. Parents need to
become more knowledgeable about the risks presented
by the Internet. Parents and other significant adults in
children’s lives also require effective strategies to
engage with their children regarding online activity.
Although little clinical knowledge appears to exist in
this area, the growing nature of this phenomenon
demands greater attention. Further research is also
necessary to explore the impact of cyber abuse on
sexual abuse and prevention strategies.

Authors contribution
      MCU, SO and ED assessed the patients. MCU
wrote the article, SO and ED review the article. All
authors read and approved the final manuscript. 

65   The European Research Journal   Volume 5   Issue 1   January 2019



Eur Res J 2019;5(1):58-67 Çıkılı Uytun et al

Conflict of interest
      The authors disclosed no conflict of interest during
the preparation or publication of this manuscript. 

Financing 
      The authors disclosed that they did not receive any
grant during conduction or writing of this study. 

Ackonwledgement 
      We would like to Gökmen Sakar for providing
help with language. 
This research was presented at the 25th National
Congress on Child and Adolescent Psychiatry, April
1-4, 2015, Istanbul, Turkey

REFERENCES

[1] Kuss DJ, Griffiths MD. Internet and gaming addiction: a systematic
literature review of neuroimaging studies. Brain Sci 2012;2:347-74. 
[2] Lenhart A, Madden M, Smith A, Purcell K, Zickurh K, Rainie L.
Teens, kindness and cruelty on social network sites. Washington, DC:
Pew Research Center’s Internet and American Life Project 2011. 
[3] Patchin JW, Hinduja S. Bullies move beyond the schoolyard a
preliminary look at cyberbullying. Youth Violence Juv Justice
2006;4:148-69. 
[4] Juvonen J, Gross EF. Extending the school grounds?--Bullying
experiences in cyberspace. J Sch Health 2008;78:496-505. 
[5] Hinduja S, Patchin J. Cyberbullying: an exploratory analysis of
factors related to off ending and victimization. Deviant Behav
2008;29:129-56. 
[6] Williams KR, Guerra NG. Prevalence and predictors of Internet
bullying. J Adolesc Health 2007;41:14-21. 
[7] Philips F, Morrissey G. Cyberstalking and cyberpredators: a threat
to safe sexuality on the Internet. Convergence 2004;10: 66-79. 
[8] Mitchell KJ, Wolak J, Finkelhor D. Trends in youth reports of sexual
solicitations, harassment and unwanted exposure to pornography on the
Internet. J Adolesc Health 2007;40:116-26. 
[9] Quayle E, Taylor M. Young people who sexually abuse: The role of
the new technologies. In: Erooga M, Masson H, eds. Children and young
people who sexually abuse others: Current developments and practice
responses, 2nd ed. New York: Routledge, 2006. 
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Effectiveness of kinesiotaping on diaphragm thickness,
diaphragmatic thickening fraction, and intercostal muscle
thickness in patients undergoing mechanical ventilation: a pilot
study 
Burcu Metin Ökmen1 , Korgün Ökmen2

1Department of Physical Medicine and Rehabilitation, University of Health Sciences, Bursa Yüksek İhtisas Training and Research
Hospital, Bursa, Turkey 
2Department of Anesthesiology and Reanimation, University of Health Sciences, Bursa Yüksek İhtisas Training and Research Hospital,
Bursa, Turkey 

ABSTRACT
Objective: We aimed to evaluate the effects of kinesiotaping applied on the chest wall on the diaphragmatic
muscle and intercostal muscles in patients receiving mechanical ventilation.
Methods: In this prospective, randomized, controlled, double-blind study, 24 patients who underwent
mechanical ventilation in the intensive care unit were included the study. Randomization was used to identify
the side of patients that the kinesiotaping was applied to. Group 1: side that kinesiotaping was applied (n = 24)
and Group 2 (control group): side that kinesiotaping was not applied (n = 24). Kinesiotaping was changed in
every 3 day. Thicknesses of diaphragmatic muscle, seventh intercostal muscle and ninth intercostal muscle
were evaluated by using ultrasound in pretreatment, third day, sixth day and ninth day.
Results: In both groups; a statistically significant decrease was found in all the evaluation parameters at all
the measurement times when compared to the pretreatment values (p < 0.05). On the third day and sixth day;
a statistically significant difference was found in favor of group 1 in all the evaluation parameters except
thickness of seventh intercostal muscle (p < 0.05). On the ninth day; there was no statistically significant
difference between the two groups (p > 0.05).
Conclusion: In conclusion, our study results showed that kinesiotaping decelerated the decrease in the
diaphragmatic muscle and the intercostal muscles thickness until sixth day.

Keywords: Kinesiotaping, diaphragmatic muscle thickness, intercostal muscles thickness, pulmonary
rehabilitation, mechanical ventilation
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bout 40% of patients in the intensive care unit
(ICU) require mechanical ventilatory support

[1]. Ventilator-induced diaphragmatic dysfunction
(VIDD) is defined as the loss of diaphragmatic force-

generating capacity associated with the use of
mechanical ventilation [1-3]. Immobility of the
diaphragm for protection during controlled
mechanical ventilation is thought to play a role in the
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development of VIDD [4]. In addition, imbalance in
protein production and degradation as well as reactive
oxygen species (ROS) as a result of mitochondrial
dysfunction have been also shown to be involved in
the pathogenesis of diaphragmatic dysfunction [5]. 
      Approximately 20 to 25% of patients on
mechanical ventilation experience difficulty in
weaning from mechanical ventilation and VIDD is one
of the most common reasons [1-3]. It has been
accepted as the most specific “side effect” of
prolonged mechanical ventilation [4]. Although the
condition has been termed as VIDD, intercostal
muscles along with major respiratory muscles
(diaphragm) are thought to be involved to a certain
extent [4-7]. Esophageal and gastric balloons, phrenic
nerve stimulation, diaphragmatic biopsy, and
ultrasonography are commonly used in the diagnosis
of diaphragmatic atrophy [1, 8-10]. Ultrasound-guided
detection of diaphragmatic atrophy allows
measurement of diaphragmatic thickening and
evaluation of the diaphragmatic function [11].
Intercostal muscle exercises, various mechanical
ventilator settings, phrenic nerve stimulation, and
drugs are used to prevent development of VIDD [12]. 
      Kinesiotaping, which was first developed by
Kenso Kase, is used in the treatment of
musculoskeletal system disorders, sports injuries, and
neurological and pediatric diseases. The kinesiotape
is a thin, latex-free, elastic adhesive and it stretches up
to the 40-60% of its original length; its structure
resembles elastic features of the human skin [13, 14].
Skin is elevated with kinesiotaping and this increases
subcutaneous interstitial area and therefore increases
circulation and mobility. Increased circulation and
mobility in turn decreases inflammation in the treated
area. This treatment therefore aims at reducing pain,
increasing performance, re-educating neuromuscular
system, preventing injury, and accelerating circulation
and tissue healing [13-17]. The treatment by applying
a constant pulling force improves blood and lymph
circulation by producing proprioceptive stimulation in
the nerve endings [13, 14, 18]. In addition, there are
also studies suggesting that the method sends signals
to the central nervous system by stimulating
mechanoreceptors and increases proprioception
through a positional stimulation in the applied area
[19-21]. There are also some side effects of the
kinesiotaping. Skin that is applied depending on the

use of kinesiology band reactions can be seen. These
are allergic reactions or may be in the form of local
irritation [14]. 
      Kinesiotaping has been employed for the purpose
of increasing the respiratory capacity [22].
Additionally there are several studies which suggested
muscle strengthening by kinesiotaping [23, 24].
However, we could not find any report evaluated the
effect of kinesiotaping on the respiratory muscle
thickness in the literature. In the present study, we
aimed to evaluate the effects of kinesiotaping applied
on the chest wall on the diaphragmatic muscle and
intercostal muscles in patients receiving mechanical
ventilation.

METHODS

      In this prospective, randomized, controlled,
double-blind study, a total of 40 patients who were
requiring mechanical ventilation were evaluated for
eligibility after local ethics committee approval (The
decision number is 2011-KAEK-25 2016/20-01). The
study was conducted in accordance with the principles
of Declaration of Helsinki. 

Patient selection 
      Patients who were given mechanical ventilation in
the intensive care unit between the ages of 20-70 and
were approved by their relatives were included in the
study. Patients with chronic lung disease, a body mass
index (BMI) greater than 30, neuromuscular disease,
and who received more than 24 hours of mechanical
ventilation therapy within 6 months were excluded
from the study. Patients who connected mechanical
ventilation for less than 72 hours during testing were
dropped out from the study. 
      Sixteen patients were excluded from the study and
the reasons were given in the Figure 1. Twenty four
patients who were eligible for the study were included
to the study. Forms detailing the patients' demographic
characteristics and pre-treatment (D0) measurements
were completed. 

Randomization 
      A computer-generated random number table was
used to randomize which side of patients the
kinesiotaping was to be applied to. Group 1:
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kinesiotaping applied side (n=24) and Group 2
(control group): kinesiotaping not applied side (n=24)
(Figure 1). 

Interventions 
      Kinesio Tex Gold (Kinesio Tex Gold, Kinesio®;
Albuquerque, New Mexico) was used for

kinesiotaping application. Kinesiotaping was applied
unilaterally. The other side of the chest wall was used
as the control group. Kinesiotaping was changed in
every 3 day by a certificated physiatrist who has
previously attended the kinesiotaping training course.
It was applied by the same physiatrist. When the
patients were at the end of the expiration, it was
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Figure 1. Flow chart of the study.
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applied on the 5th-6th and 9th -10th intercostals muscles
transversally and on the anterior and posterior axillary
line longitudinally with %50 tension (Figure 2). The
fascilitation technique was used. 

Ultrasound measurements 
      Diaphragmatic muscle and intercostal muscles
were evaluated using 7-12 MHz linear
ultrasonography (GE LOGIQ P6 Pro Wauwatosa,
U.S.A.) transducer in B-mode. While the patients were

lying at a 200 head-up position, US probe was placed
on the anterior axillary line in the 7-8 or 9-10
intercostal space in sagittal position to visualize
intercostal muscles and the diaphragm [11, 25, 26].
The measurements were obtained from the midline of
the pleural line to the midline of the peritoneum to
obtain the most accurate measurements of
diaphragmatic muscle thickness (DMT) [11, 25, 26]
(Figure 3). 
      The percent change in diaphragm thickness (Tdi)
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Figure 2. Kinesiotape application; anterior axillary line (a), posterior axillary line (b).

Figure 3. Ultrasonic images of diaphragm and intercostal muscles. The diaphragm muscle measurements were obtained from the
midline of the pleural line to the midline of the peritoneum (a), the midpoint of the intercostal muscles between the two ribs was la-
beled and intercostal muscles thickness were measured at this point (b).
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between end_expiration and end_inspiration (ΔTdi %)
was calculated as (Tdi end_inspiration − Tdi end _
expiration / Tdi end_expiration)×100. The ΔTdi% for
each patient represented the mean of three breaths
[27]. Before the measurement, kinesiotaping was
removed and the physician that performed
measurements was kept blind to the treatment. The
same researcher, who was blind to the side of
kinesiotaping application, completed third day (D3),
sixth day (D6) and ninth day (D9) evaluations and
recorded the data. 

Statistical Analysis 
      Analysis of the collected data was performed
using IBM SPSS 22.0 statistical package program.
The Pearson chi square (χ2) or Yates χ2 tests were used
in the comparison of the categorical variables. Normal
distribution of the data was tested using Shapiro-Wilk
test. When it was distributed normally, independent
samples t test was used for between-groups
comparisons and paired sample t test for intra-group
comparisons. Values with a probability of (p) α <0.05
was accepted as significant. 

RESULTS

      A total of three patients were excluded from the
study because two patients died and one patient was
referred to an another hospital in the first three days.
A total of 21 patients were evaluated at the end of the
third day (D3). Eighteen patients were evaluated at the
end of the sixth day (D6) because two patients were
extubated and one patient died between D3-D6.
Fifteen patients were evaluated at the end of the ninth
day (D9) because three patients were extubated
between the D6-D9. No patient was left out of the
study due to any side effect of the treatment (Figure
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Table 1. Demographic data of patients (n = 21) 
Characteristics Data 
Age (year) 42.95±6.63 
Gender 
Male 
Female 

 
17 (81%) 
4 (19%) 

BMI (kg/m2) 24.11± 2.21 
Data are shown as mean ± standard deviation or number 
(%). BMI = Body Mass Index  
!

Table 2. Comparison of the D0, D3, D6 and D9 values within the groups and between the groups 
 
 

D0 
(n = 21) 

D3 
(n = 21) 

(D3-D0) 
p 

D6 
(n = 18) 

(D6-D0) 
p 

D9 
(n = 15) 

(D9-D0) 
p 

Diaphragm        
Group 1 26.52 ± 3.83 24.81 ± 3.67 < 0.001 23.11 ± 3.63 < 0.001 19.93 ± 3.51 < 0.001 
Group 2 25.71 ± 4.39 22.14 ± 4.13 < 0.001 20.33 ± 4.10 < 0.001 17.53 ± 3.56 < 0.001 

p 0.528 0.033  0.039  0.074  
Tdi        

Group 1 43.52 ± 3.46 41.95 ± 3.38 < 0.001 39.88 ± 3.55 < 0.001 38.2 ± 3.03 < 0.001 
Group 2 43.62 ± 3.04 39.62 ± 3.11 < 0.001 37.61 ± 2.89 < 0.001 37.33 ± 2.85 < 0.001 

p 0.925 0.025  0.042  0.426  
IMT9        

Group 1 43.38 ± 4.51 42.14 ± 4.48 < 0.001 40.55 ± 4.90 < 0.001 37.07 ± 3.75 <0.001 
Group 2 43.71 ± 4.86 39.14 ± 4.42 < 0.001 37.11 ± 4.91 < 0.001 35.60 ± 4.48 <0.001 

p 0.819 0.035  0.043  0.340  
IMT7        

Group 1 40.71 ± 2.94 39.52 ± 2.58 < 0.001 37.67 ± 2.72 < 0.001 36.20 ± 4.07 0.006 
Group 2 40.57 ± 2.93 38.43 ± 2.87 < 0.001 35.83 ± 2.87 0.001 34.00 ± 2.59 < 0.001 

p 0.876 0.201  0.058  0.089  
Data are shown as mean ± standard deviation. Independent sample test was used inter-group comparisons paired 
and sample test was used in intra-group comparisons. Tdi = The percent change in diaphragm thickness, IMT = 
Intercostal muscle thickness, D0 = Day 0 (pre-treatment), D3 = Day 3, D6 = Day 6, D9 = Day 9, Group 1 = 
kinesiotape applied side, Group 2 (control group) = kinesio tape not applied side. 
!
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1). 
      Distribution of the age, gender, and body mass
index (BMI) of the patients are presented in Table 1.
The pre-treatment evaluation values of the parameters
in the both groups are presented in Table 2. There was
no statistically significant difference between the two
groups for the pretreatment evaluation parameters (p
> 0.05). 
      In both groups; a statistically significant decrease
was found in all the evaluation parameters at all the
measurement times when compared to the pre-
treatment (D0) values (p < 0.05) (Table 2). 
      On the D3 and D6; a statistically significant
difference was found in favor of group 1 (side treated
with kinesiotaping) in all the evaluation parameters
except seventh intercostal muscle thickness (p < 0.05).
The seventh intercostal muscle thickness
measurements showed no statistically significant
difference between the two groups (p > 0.05) (Table
2). 
      On the ninth (D9) day; there was no statistically
significant difference between the two groups in all
evaluation parameters (p > 0.05) (Table 2). 
      In comparison of the difference scores of the two

groups; a statistically significant difference was found
in all the evaluation parameters for D3-D0 and in all
the evaluation parameters except for the seventh
intercostal muscle thickness in D6-D0, in favor of
Group 1 (p < 0.05). In D9-D0, there was no
statistically significant difference between the two
groups in the Tdi and seventh intercostal muscle
thickness (p > 0.05), while in the other evaluation
parameters a statistically significant difference was
found in favor of Group 1 (p < 0.05) (Table 3) 

DISCUSSION

      The present study found significantly lower
diaphragmatic muscle thickness, diaphragmatic
thickening fraction, and ninth intercostal muscle
thickness measured on the third and sixth days in the
side on which kinesiotaping were not applied. There
was no significant difference in all measured
parameters between the two groups on the ninth day. 
      Previous studies have shown mechanical
ventilation-induced diaphragmatic atrophy in both
humans and animals. Studies made in humans
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Table 3. Comparison of the difference scores between the groups. 
 D3-D0 

(n = 21) 
D6-D0 

(n = 18) 
D9-D0 

(n = 15) 
Diaphragm    

Group 1 -1.71 ± 0.78 -4.28 ± 1.23 -6.00 ± 1.25 
Group 2 -3.57 ± 0.75 -5.72 ± 1.44 -7.33 ± 1.50 

p < 0.001 0.001 0.013 
Tdi    

Group 1 -1.57 ± 0.51 -3.56 ± 1.25 -5.73 ± 2.34 
Group 2 -4.00 ± 1.61 -6.22 ± 1.44 -6.20 ± 1.74 

p < 0.001 < 0.001 0.541 
IMT9    

Group 1 -1.24 ± 0.54 -2.83 ± 0.92 -5.47 ± 1.46 
Group 2 -4.57 ± 3.17 -6.67 ± 3.41 -7.40 ± 1.64 

p < 0.001 < 0.001 0.002 
IMT7    

Group 1 -1.19 ± 0.93 -2.72 ± 2.87 -4.53 ± 5.38 
Group 2 -2.14 ± 1.88 -4.39 ± 2.87 -6.53 ± 3.27 

p 0.044 0.090 0.229 
Data are shown as mean ± standard deviation. Independent sample test was used inter-group 
comparisons. Tdi = The percent change in diaphragm thickness, IMT = Intercostal muscle 
thickness, D0 = Day 0 (pre-treatment), D3 = Day 3, D6 = Day 6, D9 = Day 9, Group 1 = 
kinesiotape applied side, Group 2 (control group) = kinesio tape not applied side. 
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reported that more than 50% decrease in the cross-
sectional areas of type I (slow-twitch) and type II
(fast-twitch) diaphragmatic fibers after mechanical
ventilation for 18-69 hours [5, 27-29]. It is considered
that mechanical ventilation decreases the mobility of
diaphragm and immobility in turn results in
diaphragmatic atrophy [5, 30, 31]. It has been reported
accelerated proteolysis as a result of the suppression
of diaphragmatic contractility and increase in net
protein loss upon depression of protein synthesis; as a
result, atrophy occurs in the diaphragmatic muscle
fibers [5]. Another theory suggests that rapid increase
in mitochondrial reactive oxygen species (ROS)
emission caused by mechanical ventilation might play
a role in the development of VIDD and that the
resulting accelerated protein turnover causes rapid
activation of key proteolytic systems. Increased
production of ROS was found to cause an increase in
protease activation and diaphragmatic atrophy [5, 30,
31]. 
      In the current practice, ultrasonography is
commonly used to diagnose diaphragmatic atrophy [1,
31, 32]. Ultrasonographic imaging of the respiratory
system was used by Cohn et al. [11] and the results of
the measurements were compared with autopsy
measurements. The authors reported a variability of
0.2 mm and suggested the use of ultrasound
measurements as a reproducible, cost-effective, and
non-invasive tool. 
      In the literature, there are many studies using US
in the diagnosis and follow-up of VIDD [3, 32-34].
Schepens et al. [33] evaluated 54 patients who
underwent mechanical ventilation and attempted to
detect diaphragmatic dysfunction and associated risk
factors using US measurements. The authors reported
a 9% decline in the diaphragmatic thickness at 24
hours, 20% decline at 48 hours, and 26% decline at 72
hours compared to baseline values. Inconsistent with
the literature data, Cartwright et al. [35] reported that
US measurement was not useful to demonstrate
diaphragmatic weakness. 
      On the other hand, difficulty in weaning from
mechanical ventilator is a more significant problem
which seems to be the basic problem associated with
VIDD [12]. Various studies have attempted to
establish potential treatment strategies in order to
prevent weaning problems which occurs
approximately in 20 to 25% of the patients [12, 36-

38]. As pharmacological therapies to decrease ROS
and diaphragmatic activity are thought to be protective
against VIDD [38], various studies have used
treatment strategies that focused on maintaining
diaphragmatic activity [36, 37]. Diaphragm exercises
have been structured and performed as inspiratory
muscle training in the preoperative period [36, 37]. 
There are also studies which attempted to prevent
VIDD and maintain contractile strength of the
diaphragmatic muscle in the intensive care unit
patients [12, 39]. Martin et al. [12] studied on
inspiratory muscle training and evaluated patients who
received mechanical ventilatory support for a mean
duration of 6.5 weeks and who failed to wean from the
ventilator more than once. The authors found an about
35% increase in maximum inspiratory pressure that
was measured in the tracheal tube of patients in the
inspiratory muscle strain training (IMST) group and
they were able to wean 7% of the patients in the IMST
group from mechanical ventilator. Goligher et al. [34]
suggested the use of muscle preserving mechanical
ventilation. The authors reported that inspiratory effort
could prevent changes in the configuration of the
diaphragm by titrating aeration during mechanical
ventilation. 
      Kinesiotaping is particularly used in the treatment
of musculoskeletal disorders and also in the treatment
of cerebral palsy, stroke rehabilitation and
postoperative pain management (thoracotomy, and
video-assisted thoracoscopic surgery) [23, 24, 40, 41].
In a prospective study, Thelen et al. [23] evaluated the
efficacy of kinesiotaping in patients with shoulder
impingement syndrome and rotator cuff tendinitis and
found a significant improvement in shoulder
abduction in the kinesiotaping group. Therefore, the
authors suggested that improvement in shoulder
abduction could be associated with strengthening of
motor unit in supraspinatus muscle due to increased
proprioceptive stimulation which might, therefore,
increase mobility. Jaraczewska et al. [24] evaluated
the effects of kinesiotaping in hemiplegic patients in
improving postural disorders of the upper extremity,
balancing muscle tone and increasing muscle strength.
The authors reported a decrease in muscle weakness
and postural disorders and a significant improvement
in upper extremity functions. Another study
investigated the effects of kinesiotaping on motor
functions of the upper extremity in pediatric patients
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with intracranial pathologies such as head trauma,
encephalitis, brain tumor, and stroke [40]. The authors
detected that occupational therapy combined with
kinesiotaping provided significant improvement in
motor control and functions of the upper extremity. In
a study, kinesiotaping applied on the chest wall was
used in the management of postoperative pain. They
reported that kinesiotaping could be used as an
auxiliary method in postoperative pain management
[41]. However, we could not find any report evaluated
the effect of kinesiotaping on the respiratory muscle
thickness in the literature. 
      Increasing body awareness by increasing
proprioception on the chest wall and aiding respiration
efforts is thought to be one of the action mechanisms
of kinesiotaping on the diaphragmatic muscle.
Furthermore, elimination of ROS by increasing blood
flow to the affected area or deceleration of muscle
wasting in secondary respiratory muscles (intercostal
muscles) could be possible secondary mechanisms by
which diaphragmatic functions are improved. This
mechanism explains lesser muscle wasting in the
intercostal muscles in kinesiotaping side of the thorax
in the present study. The measurements which are
comparable on ninth day of the follow-up period are
considered to be associated with the attempts of
weaning and supporting or allowing spontaneous
respiration. 

Limitations
      The limitations of the present study include small
sample size, the use of unrecorded degree of sedation,
and the use of uncontrolled positive end-expiratory
pressure between 5-10 cm H2O.

CONCLUSION

      In conclusion, our study results showed that
kinesiotaping decelerated the decrease in
diaphragmatic muscle and intercostal muscle
thickness until sixth day during follow-up, whereas
this effect was unable to be sustained after sixth day.
Based on these results, although kinesiotaping alone
is not sufficient in preventing VIDD, we consider that
it can be used as an adjunct to other treatment methods
in pulmoner rehabilitation. 
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ABSTRACT
Objective: Chronic Obstructive Pulmonary Disease (COPD) is accompanied by several concomitant conditions
due to its systemic effects. Hypoxia and oxidative stress associated with COPD are also believed to contribute
to the disease course through the effects of several inflammatory mediators. Major causative agents causing of
peripheral neuropathy are age, hypoxia, duration and severity of COPD, hypercapnia and smoking. The present
study aimed to investigate the incidence of polyneuropathy and its relation with disease parameters in COPD
patients.
Methods: Of a total number of 45 patients who had been followed up between January 1, 2015 and December
31, 2016 with a diagnosis of COPD at Ufuk University School of Medicine were enrolled retrospectively. All
patients underwent electroneuromyography, arterial blood gas measurements and pulmonary function tests.
Patients were divided as those with or without neuropathy, and factors contributing to the development of
neuropathy were investigated based on clinical and laboratory findings.
Results: Eleven (24.4%) patients were women and 34 (74.6%) were men, and the mean age was 73.2 years.
Mean PaO2 was 58.2 mmHg, pCO2 was 41.2 mmHg, and FEV1 was 45.3%. Neuropathy was diagnosed in
twenty (44.4%) patients. Significant differences were found in pO2, pCO2, SO2, mMRC, smoking status and
number of exacerbations per year (p < 0.05).
Conclusions: Patients who experience frequent exacerbations and those with hypoxemia or hypercapnia as
demonstrated should be taken into more careful clinical assessments with respect to polyneuropathy.
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hronic Obstructive Pulmonary Disease (COPD)
is a common, preventable and treatable disease

that is characterized by persistent respiratory
symptoms and airflow limitation that is due to airway
and/or alveolar abnormalities usually caused by
significant exposure to noxious particles or gases [1].

COPD has several systemic effectsand the concurrent
systemic inflammation was shown to be associated
withdifferent concomitant diseases.Polyneuropathy is
a clinical manifestation resulting from concomitant
and common impairment of peripheral nerves due to
the same causes and physiopathological processes.
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Causes of peripheral neuropathy include but not
limited to diabetes mellitus, malignancy,
Sjögrensyndrome, dysproteinemia, AIDS, Vitamin
B12 deficiency, polyneuropathies due pyridoxine
intoxication and hereditary or idiopathic sensorial
polyneuropathies [2]. COPD is one of these causes (3).
However, in patients who are diagnosed with
peripheral neuropathy, COPD is usually ignored while
the other potential causes are prioritized. This process
that follows a chronic and deteriorating course
eventually results in tissue hypoxemia and affects not
only the lungs but the whole body. Previous studies
investigated how the peripheral nerves and muscles
are affected from this process. The objectives of the
present study were to evaluate the neurophysiological
changes in peripheral and central nervous systems in
hypoxemic and/or hypercapnic COPD cases and to
investigate the correlations of these changes with
disease stage and the severity of dyspnea.

METHODS

      Of a total number of 45 patients who had been
followed up between January 1, 2015 and December
31, 2016 with a diagnosis of COPD at Ufuk University
Faculty of Medicine were enrolled retrospectively.
Complete blood count, biochemistry, Vitamin B12,
folic acid and thyroid function test (TFT) results of all
patients were evaluated. Patients with a history of
cancer that might have caused peripheral neuropathy
and those with a diagnosis of diabetes mellitus,
vitamin B12 deficiency, renal failure or hypothyroidism
were excluded from the study.The study was
conducted after approval was obtained from the ethics
committee of our hospital.

Pulmonary Function Tests 
      Pulmonary function tests (PFTs) were performed
by ‘VMAX’; ‘’Encore system (Germany)’’ device.
During PFTs, post-bronchodilator force vital capacity
in one second (FEV1), force vital capacity (FVC)and
FEV1/FVC values were recorded based on GOLD
criteria. For COPD staging, patients with FEV1 values
> 80% were considered to have mild, FEV1: 80-50%
were considered to have moderate, FEV1: 50-30%
were considered to have severe and FEV1 <30% were
considered to have very severe COPD. 

Arterial Blood Gas Analyses 
      Analyses were performed by 2001 version of the
“Instrumentation Laboratory-Synthesis 25” device.
pH, partial arterial oxygen pressure (PaO2), partial
arterial carbon dioxide pressure (PaCO2) and arterial
oxygen saturation (SaO2) values were recorded. 

Electrophysiological Examination 
      The examinations were performed using Medelec
Synergy EMG device. In accordance with clinical
definition of peripheral neuropathy (nerve conduction
studies of at least 2 extremities); median nerve
sensorial and motor conduction, ulnar nerve sensorial
and motor conduction of the upper extremities and
peronealnerve motor conduction, tibialnerve motor
conduction and suralnerve sensorial conduction of the
lower extremities, as well as all motor and sensorial
nerve conduction studies were performed.A diagnosis
of carpal tunnel syndrome (CTS) was made in the
presence of a deceleration in median sensorial
conduction velocity, prolongation of median motor
nerve distal latency, a decrease in motor action
potentials and the presence of at least 0.3 ms latency
difference or latencies longer than 0.5 msec when the
ulnar-median nerve peak latency difference was
compared to the other extremity. CTS was classified
as mild, moderate and severe. Moreover; during each
nerve conduction study, F wave (in at least one nerve
for both an upper and a lower extremity) as one of the
late latencies was investigated irrespective to the
presence of findingssupporting polyneuropathy
criteria. Most frequently, the right upper and lower
extremities of the patients were studied. In patients
who were found to have carpal tunnel syndrome,
upper extremity nerve conductions were also
evaluated. 

Statistical Analysis 
      Statistical analysis was performed by SPSS 12
(Statistical Program for Social Sciences) software.
Data were evaluated by using descriptive statistics
(mean, standarddeviation). Independent sample test
was used to compare the two groups andchi-square
test was used to compare qualitative data. Data that
were not normally distributed were compared between
the two groups by Mann Whitney U test. A p value <
0.05 were considered significant in all statistical
analyses of study data. 
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RESULTS

      Eleven (24.4%) patients were women and 34
(75.6%) were men and their mean age was 73.22 ±
9.42 years. (Table 1) Never-smokers constituted
17.8% (n = 8) of the study population, while 71.1% (n
= 32) were ex-smokers and 11.1% (n = 5) were active
smokers. Mean smoking history was 43.13 ± 28.3
pack-years. Body mass index (BMI) in neuropathy
present group was 25.67 ± 6.69 kg/m2. Mean values
of arterial blood gases (ABG) were as follows: pH:
7.41, PaO2: 58.28 mmHg, PaCO2: 41.27 mmHg, SO2:
89.68%. Mean PFT results were as follows:
FEV1:46.71% (1.19 lt), FVC:63.82% (2.18 lt),
FEV1/FVC:55.93. Of all patients, 4 (8.9%) had
electrophysiological changes while no change was
noted in remaining 41 (91.1%) patients (see Table 1).
Patients were divided into two groups as those with or
without neuropathy. Of the patients with neuropathy,
one had motor neuropathy, 8 had sensorimotor
neuropathy and 11 patients had sensorial neuropathy
based on electrophysiological findings. In total, 7
patients had findings of carpal tunnel syndrome.
Neuropathy was diagnosed in 44.4% (n = 20) of the
patients, while the remaining 55.6% (n = 25) did not
have neuropathy (Table 1). 
      In total, 7 (63.64%) women and 13 (38.24%) men
had neuropathy and their mean age was 75.30±9.07
years. Of 25 patients without neuropathy, 21 (61.76%)
were men and 4 (36.36%) were women and their mean
age was 71.56 ± 9.55 years. Mean age and gender
distribution were not significantly different between
the two groups (p = 0.204 and p = 0.145, respectively).
In terms of ABG findings, mean pH of patients with
neuropathy was 7.39 ± 0.05 (Table 2). There were
significantly different between the two groups in term
of pO2 (p = 0.012), pCO2 (p = 0.003), SO2 (p = 0.001)
and number of exacerbations per year (p < 0.001).
Moreover, the percentage of smoking (pack-year) and
mean modified Medical Research Council (mMRC)
scores were also significantly different (p = 0.040 and
p = 0.001, respectively). Mean age, smoking history,
pH, FEV1 (%), FEV1 liters (lt), FVC (%), FVC lt,
FEV1/FVC (%), BMI and time since diagnosis of
COPD (years) and co-morbidities (Coronary heart
disease, Congestive heart disease, Alzheimer disease)

were not significantly different between the two
groups (p > 0.05) (Table 2). According to GOLD 2017
guideline, twenty-six (57.8%) patients were GOLD-
Stage C, 19 (42.2%) were GOLD-Stage D. There were
5 (19.2%) patients in GOLD-Stage C and 11 (57.9%)
patients in GOLD-Stage D, and this difference was
statistically significant (p = 0.001). 
Nerve conduction studies demonstrated significant
differences in both median nerve distal latencies, right
sural conduction velocity, right tibial nerve distal
latency, both median nerve sensorial conduction
velocity, right peroneal and tibial nerve motor
conduction velocities between the two groups are
shown in Table 3 (p < 0.05).
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Table 1. Overall demographical characteristics 
Parameter Data 
Gender 
 Women 
 Men 

 
11 (24.4%) 
34 (75.6%) 

Age (mean) 73.22 ± 9.42 
Smoking 
 Never-smoker 
 Ex-smoker 
 Active-smoker 

 
8 (17.8%) 
32 (71.1%) 
5 (11.1%) 

Smoking (packet-year) 43.13 ± 28.30 
Concomitant diseases 
 Present 
 Absent 

 
32 (71.1%) 
13 (28.9%) 

pH 7.41 ± 0.044 
pO2, mmHg 58.28 ± 9.95 
pCO2, mmHg 41.27 ± 9.70 
SO2, % 89.68 ± 5.79 
FEV1, % 46.71 ± 16.15 
FEV1, lt 1.19 ± 0.51 
FVC, % 63.82 ± 14.65 
FVC, lt 2.18 ± 0.70 
FEV1/FVC, % 55.932 ± 11.37 
Electrophysiological Changes 
 Present 
 Absent 

 
4 (8.9%) 

41 (91.1%) 
Neuropathy 
 Present 
 Absent 

 
20 (44.4%) 
25 (55.6%) 

Data are shown as mean ± standart deviation or number (%). 
FVC = force vital capacity, FEV1 = force vital capacity in 
one second, pO2 = partial oxygen pressure, pCO2 = partial 
carbon dioxide pressure, SO2 = oxygen saturation  
!
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Table 2. Comparison of the parameters between study groups 
 Neuropathy present 

(n = 20) 
Neuropathy absent 

(n = 25) 
p value 

Age (years) 75.30 ± 9.07 71.56 ± 9.55 0.204 
Smoking 39.05 ± 31.92 46.40 ± 25.22 0.605 
pH 7.39 ± 0.05 7.41 ± 0.03 0.224 
pO2, mmHg 54.81 ± 10.18 61.75 ± 7.76 0.012 
pCO2, mmHg 46.67 ± 11.16 36.95 ± 5.48 0.003 
SO2, % 86.67 ± 5.86 92.09 ± 4.56 0.001 
FEV1 (%) 44.60 ± 14.17 48.40 ± 17.68 0.444 
FEV1 (lt) 1.15 ± 0.46 1.23 ± 0.56 0.775 
FVC (%) 62.35 ± 14.20 64.70 ± 14.60 0.631 
FVC (lt) 2.00 ± 0.62 2.33 ± 0.74 0.132 
BMI, kg/m2 25.67 ± 6.69 25.39 ± 5.75 0.486 
Time since COPD diagnosis (years) 9.40 ± 7.57 7.32 ± 6.27 0.313 
Number of exacerbations per year 2.00 ± 0.85 1.04 ± 1.31 < 0.001 
mMRC 
 1 
 2 
 3 
 4 

 
0 (0%) 

10 (50%) 
9 (45%) 
1 (5%) 

 
10 (40%) 
13 (52%) 
2 (8%) 
0 (0%) 

0.001 

Smoking, (packet-year) 
 Non-smoker 
 Ex-smoker 
 Active-smoker 

 
6 (30%) 
13 (65%) 
1 (5%) 

 
2 (8%) 

19 (76%) 
4 (16%) 

0.040 

Data are shown as mean ± standart deviation or number (%). BMI = body mass index, COPD = Chronic 
Obstructive Pulmonary Disease, FEV1 = force vital capacity in one second, FVC = force vital capacity, mMRC = 
modified medical research council, pO2 = partial oxygen pressure, pCO2 = partial carbon dioxide pressure, SO2 = 
oxygen saturation  
!

Table 3. Comparison of neurophysiological changes in electroneuromyography between groups 
 Neuropathy present Neuropathy absent p value 

RMNSL 2.14 ± 1.87 2.89 ± 0.94 0.679 
LMNSL 2.78 ± 1.30 2.92 ± 0.71 0.671 
RUNSL 2.31 ± 1.44 2.71 ± 0.33 0.739 
RSNV 19.36 ± 18.13 36.33 ± 8.18 < 0.001 
RMNML 3.84 ± 0.69 3.34 ± 0.50 0.012 
LMNML: 3.49 ± 0.59 3.12 ± 0.43 0.032 
RUNML 2.54 ± 0.53 2.47 ± 0.57 0.449 
RCPNL 4.15 ± 2.40 4.49 ± 1.19 0.575 
PTNL 4.79 ± 0.99 4.23 ± 0.55 0.047 
RMNSV 21.60 ± 18.80 38.28 ± 11.85 < 0.001 
LMNSV 31.42 ± 14.43 39.38 ± 8.59 0.001 
RUNMV 27.66 ± 16.68 40.84 ± 4.12 < 0.001 
RCPNV 36.34 ± 19.39 46.17 ± 11.51 0.037 
RPTNV 42.29 ± 5.03 45.93 ± 5.48 0.022 
Data are shown as mean ± standart deviation. RMNSL = Right median nerve sensory latency, LMNSL = Left 
median nerve sensory latency, RUNSL = Right ulnar nerve sensory latency, RSNV = Right sural nerve velocity, 
RMNML = Right median nerve motor latency, LMNML = Left median nerve motor latency, RUNML = Right 
ulnar nerve motor latency; RCPNL: Right common peroneal nerve latency, RPTNL = Right posterior tibial nerve 
latency, RMNSV = Right median nerve sensory velocity, LMNSV = Left median nerve sensory velocity, 
RUNMV = Right ulnar nerve motor velocity, RCPNV = Right common peroneal nerve velocity, RPTNV: Right 
posterior tibial nerve velocity 
!
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DISCUSSION

      The neuropathic patients are more hypoxic and
hypercarbic than neuropathic and
electrophysiologically normal COPD patients in our
study. pO2, pCO2, SO2 and number of exacerbations
per year were significantly different between the two
groups. Moreover, mean modified Medical Research
Council (mMRC) scores were also significantly
different. The relation between chronic hypoxemia and
peripheral neuropathy (PN) in COPD has been known
for a long time [4, 5]. Hypoxia blocks energy
metabolism of peripheral nerve tissue [6]. The severity
of hypoxia may increase due to endothelial cell
hyperplasia which results in luminal occlusion in
capillary veins [4]. In rats with induced chronic
hypoxemia, a reduction in nerve conduction velocity
was observed as a result of axonal degeneration [7].
Stoebner et al. [8] observed microangiopathy caused
by hypoxemia in peripheral nerves. While several
studies reported a relation of hypoxemia and its
severity with PNP, Jann et al. [9] found such a relation
with the severity of COPD and hypercapnia. 
      Systemic inflammation is the key for linking
COPD and most of its dependent comorbidities.In
addition to inflammation, imbalance of proteinases
and antiproteinases and the oxidative stress are
important in the pathogenesis of COPD. In advanced
COPD, the lung capacity reduces for gas exchange,
producing hypoxemia and, later on, hypercapnia [10].
In the present study, significant associations were
noted both with hypoxemia and hypercapnia. Also,
frequent hospitalizations and therapies like systemic
corticosteroids might contribute this situation [11]. 
      Hypoxia and/or hypercapnia may occur or will get
worse in COPD patients, especially during
exacerbation. The inflammation also increases.
Accordingly, we found a significant relationship
between annual attack rate and frequency of
neuropathy in our study. In addition  mMRC dyspnea
and frequency of neuropathy was directly correlated.
The reason for this may be the probability of increased
damage of neurons innervating diaphragm and other
respiratory muscles by neuropathy. 
      The most important external source of oxidants is
tobacco smoke and its constituents. Tobacco smoke
damages the lungs, both by triggering inflammation
and by direct effects of the inhaled particles and gases

[12, 13]. Tobacco smoke causes protease-antiprotease
imbalance by suppressing antiprotease activity.
Resultant tissue damage may lead to local and
systemic inflammation. In a previous study, Faden and
Agrawal reported a correlation between smoking
habits and sensorial nerve functions [14, 15]. Kayacan
et al. [16] highlighted the concomitant relation
between the brainstem auditory evoked potentials
(BAER). According to that study, smoking affects the
ponto-medullary brain region potentially by altering
PaCO2, HCO3 and pH levels. On the contrary, Ulubay
et al. [17] did not demonstrate such a relation in their
study. The significant relation noted between smoking
habits and neuropathy incidence in the present study
can be explained by the high proportion of smokers in
the study group. 
      In the present study peripheral neuropathy has
occurred at an incidence of 44.4% in patients with
COPD.The prevalence of PN among COPD patients
showed wide variety in previous studies (5% to 100%
) [4, 5, 16, 18, 20-26]. In line with the previous studies,
the distribution and types of neuropathic parameters
mostly indicated involvement of lower extremities and
manifestation as sensorial NP [4, 20, 23, 24].
Neuropathy incidence varies depending on the clinical
and electrophysiological criteria used to define the
abnormalities. 

CONCLUSION

      In conclusion, chronic obstructive pulmonary
disease is a systemic disorder that does not only
involve the lungs, but also affects non-pulmonary
organs through inflammation. This is important in
terms of quality of life. Electroneurophysiological
changes are rather common among patients who
experience frequent hospitalizations, who are severely
hypoxemic and/or hypercapnic. Nowadays, better
identification of the comorbidities accompanying
COPD may be beneficial for the patients in terms of
early initiation of specific medical or supportive
therapies.
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ABSTRACT
Objective: Patients with fibromyalgia syndrome (FMS) may have the risk for atherosclerotic disease because
of chronic stress, disrupted neuroendocrine axis, high BMI and inflammation. This is study aimed to research
the stress and the stress-related diseases in patients with FMS by measuring obesity, morning serum cortisol
level, and carotid intima-media thickness (CIMT), which is the early indicator of the atherosclerosis.
Methods: This is a case-control study. It is included 57 patients who were diagnosed with FMS according to
2010 American College of Rheumatology (ACR) Criteria and visited the outpatient clinic in February 2016.
As a control group, 36 healthy females who visited the outpatient clinic in the same month were included.
Carotid intima-media thickness and cortisol levels were analysed.
Results: The present study included 93 females (between 15 and 79 years old) in total. The mean age of the
57 females with FMS and 37 healthy females was 44.5 ± 10.6 years and 47.9 ± 18.5 years, respectively (p =
0.260). The mean CIMT value of the FMS and control groups was 0.64 ± 0.17 mm and 0.59 ± 0.16 mm,
respectively (p = 0.170). The morning blood cortisol level in the FMS and control groups was 7.8 ± 3.3 ng/dL
and 8.7 ± 2.8 ng/dL, respectively (p = 0.460). The CIMT and morning blood cortisol level were not correlated
in the FMS group.
Conclusion: According to the present study, CIMT value and morning blood cortisol level were not found
significantly different in FMS group, and also were not  found correlated with each other.
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ntima-media thickness (IMT) is also called as
intimal medial thickness. It is the measure of the

thickness of the innermost two layers of the arterial
wall called tunica intima and tunica media. This
measurement is usually done by external
ultrasonography (US) and rarely by the internal
invasive US catheters [1].
      The role of the IMT is not clear, and it is rarely
used in clinic. Carotid IMT (CIMT) is measured in

various epidemiologic and clinical studies. A
significant correlation was found between CIMT and
several diseases such as type 2 diabetes mellitus,
disrupted glucose tolerance, familial
hypercholesterolemia, rheumatoid arthritis, and
nonalcoholic fatty liver disease, as well as air
pollution. An IMT value higher than 0.9-1 mm is an
indicator of atherosclerosis and other cardiovascular
diseases [2, 3]. 
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      Fibromyalgia syndrome (FMS) is characterized by
chronic skeletal and muscular pain, and its
pathogenesis still is not known. In clinical studies,
endocrinologic responses differ in patients with FMS,
but clinical findings are conclusive, too. The
dysfunction of hypothalamus-pituitary-adrenal axis is
commonly seen [4]. Commonly, abnormal cortisol
levels and corticotropin releasing hormone response
are reported in FMS patients [5, 6]. 
      Obesity and overweight, often present in FMS
patients, are related to the severity of FMS worsening
the quality of life in terms of higher pain, fatigue,
worsened sleep quality and higher incidence of mood
disorders. Weight control is thus an effective tool to
improve the symptoms [7]. To best of our knowledge,
there are no other publications in the literature that
analysis atherosclerosis and CIMT in FMS patients.
This study explored the association of CIMT with
body mass index (BMI) and cortisol level in
fibromyalgia syndrome.

METHODS

      This study included 57 patients who were
diagnosed with FMS according to 2010 American
College of Rheumatology Criteria (ACR) and visited
the Physical Medicine and Rehabilitation outpatient
clinic on February 2016 [8]. Only patients attended at
between 7:00 am and 9:00 am, included the study. Any
patient who has any disease related hypothalamus-
pituitary-adrenal axis disfunction, serious
atheroscleosis cardiac disease, using hormone
supplement was excluded from the study. 
      As a control group, 36 healthy females who visited
the outpatient clinic in the same month were included.
The cortisol level of the patients was determined from
their brachial venous blood samples. The basal cortisol
level was taken as 6.2-19.4 ng/dL (7:00-9:00 am).
Data on patient age, height, weight, BMI, and medical
history (hypertension and diabetes) were recorded. 
      The thickness of the bilateral common carotid
artery was measured by the same radiologist (CIMT
assessor was blinded) using both ultrasound (US) and
a high-resolution, real-time scanner with 7.5 MHz
transducer. The measurements were taken when the
patients were in the supine position, and maximum
IMT values were recorded. The patients whose IMT

value was higher than 1 mm formed the risk group. 

Statistical Analysis 
      SPSS 17 (SPSS Statistics for Windows, Version
17.0. Chicago: SPSS Inc, USA) was used for statistical
analysis. The normal distribution of the data was
evaluated using Kolmogorov–Smirnov test. Some
descriptive tests were used for the descriptive data. For
each parameter, a comparison was done between the
two groups. The t test was used for the groups that
showed normal distribution. The Mann-Whitney U
test was used for the groups that did not show normal
distribution. A p value < 0.05 was considered
statistically significant. The study has been done in
accordance with the principles of Helsinki declaratıon.

RESULTS

      This study included 93 females (between 15 and
79 years old) in total. The mean age of the 57 females
with FMS and 37 healthy females was 44.5 ± 10.6
years and 47.9 ± 18.5 years, respectively (p = 0.260).
The mean BMI value of the FMS and control groups
was 28.6 ± 4.7 kg/m2 and 28.1 ± 5.4 kg/m2, (p =
0.490) respectively. The descriptive characteristics for
the groups are shown in Table 1. Diabetes mellitus was
detected in five (5.3%) patients (two FMS/three
control), and hypertension was detected in six (6.4%)
patients (four FMS/two control). 
The mean morning blood cortisol level in the FMS and
control groups was 7.8 ± 3.3 ng/dL and 8.7 ± 2.8
ng/dL, respectively. No statistical difference was
found in the morning blood cortisol level of these two
groups (p = 0.460) (Figure 1). The mean CIMT value
of the FMS and control groups was 0.64 ± 0.17 mm
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Table 1. The descriptive data of  the patients according to 
the groups 
 Control 

(n = 36) 
FMS 

(n = 57) 
p value 

Age 47.9 ± 18.5 44.5 ± 10.6 0.260 
BMI 28.15 ± 5.4 28.69 ± 4.78 0.490 
Cortisol 8.71 ± 2.81 7.85 ± 3.34 0.460 
CIMT 0.59 ± 0.16 0.64 ± 0.17 0.170 
Data are shown as mean ± standard deviation. BMI = body 
mass index, CIMT = carotid intima-media thickness, FMS = 
fibromyalgia syndrome  
!



Eur Res J 2019;5(1):83-87 Koca and Çimen

and 0.59 ± 0.16 mm, respectively, with no statistically
significant difference (p = 0.170) (Figure 2). The
CIMT and morning blood cortisol level were not
correlated in FMS group (p = 0.500). The CIMT
values were positively correlated with age (p < 0.01)
and BMI in all group (p < 0.01). In the FMS group, 3
(5.5%) subjects; in the control group 0 subjects had
CIMT > 1.00 mm (p = 0.083).

DISCUSSION

      According to the study, we did not find any
significant difference between the results of morning
cortisol, CIMT and BMI in the FMS group with

control. CIMT was positively correlated with age and
BMI. 
      IMT is usually used for detecting atherosclerotic
diseases. It was first described by Pignoli [9] in 1984.
IMT became a useful tool to monitor the noninvasive
changes on the artery wall [9]. IMT is a complex
process and depends on several factors such as local
hemodynamics, blood pressure, and stres [1-4]. 
The symptoms of chronic stress-related diseases, such
as obesity, hyperactivity in CRH neurons, disrupted
cortisol secretion on a daily basis, common anxiety
disruption, obsessive–compulsive personality and A-
type personality disorder, sleep disorder, and chronic
pain, are significant in the patients with FMS [10-12].
Chronic pain and stress-related deviations in hormonal
secretion occur in patients with FMS. Hypothalamic-
corticotrophin-releasing hormone (CRH) neurons are
activated in the central nervous system depending on
chronic stress [10-12]. 
      Since the sleep pattern is disrupted in women with
FMS, it may lead to some changes in the circadian
rhythm and disrupt the serum cortisol secretion. The
circadian oscillation of the cortisol is abnormal in
women with FMS [10-12]. A study by Fatima et al.
[11] found the cortisol level in women with FMS to
be significantly higher at night. In both genders,
testosterone and DHEAS were found negatively
correlated with cortisol [11]. To be able to detect
hormonal changes in patients with FMS, Riedel et al.
[10] injected CRH into their patients and observed
high cortisol, low insuline like growth factor (IGF)-1
and triiodothyronine (T3), increase in the follıcule
stimulating hormon (FSH) level, and decrease in the
basal estrogen level. Yeung et al. [12] also observed a
more linear cortisol profile in adult patients with FMS
who were exposed to childhood neglect. Riva et al. [4]
measured the saliva cortisol level in patients with FMS
who had pain, stress, and sleep disorders with
depression. Despite these severe complaints, they
found their saliva cortisol levels low, especially in the
morning and the rest of the day [4]. In the present
study, no significant difference was found in the
morning cortisol level (measured at 7:00-9:00 am)
between the two groups. Also we didnt find any
relation with CIMT and BMI. 
      Since most of the women with FMS are
overweight, BMI-related hormonal changes may be
seen in these patients [13]. We observed no significant
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Figure 1. The distribution of serum cortisol in fibromyalgia syn-
drome and control group. 

Figure 2. The distribution of carotid intima media thickness
(CIMT) in fibromyalgia syndrome and control group.
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difference in the BMI values of the two groups in the
present study. This may be because of being
overweight, which is common in Turkish female
population. Additionally, a positive correlation was
noted between BMI and CIMT values. In the study by
Rus et al. [13]cardiovascular disease–related
biomarkers such as C-reactive protein and
apolipoprotein B levels were found to be higher in
women with FMS compared with the control group.
Since the CIMT level is usually higher in obese
individuals, CIMT can play an important role in
detecting future pre-atherosclerotic changes [14].
Detecting atherosclerotic symptoms can take years,
but it is important to identify them early especially in
individuals who carry a high atherosclerotic risk [15]. 
FMS is used to be classified in non-enflammatory soft
tissue diseases, but stress and stress-related diseases
may induce an chronic inflammation causative for
atherosclerosis. We found no significant difference in
CIMT and cortisol levels in FMS group. But CIMT
was positively correlated with age and BMI. In a
similar study, Eller et al. [16] measured CIMT levels
of 95 participants and detected a significantly negative
correlation between CIMT and both age and high HDL
in males and also a correlation between CIMT and
morning cortisol level. We observed that the
association between psychosocial stress and CIMT
value was investigated in a few  researches. Few
number of studies reporting a correlation between
morning cortisol level and IMT are available. Eller et
al. [15] found a correlation between IMT and cortisol
level in the saliva of women and indicated that a high
morning cortisol might be correlated with a low
CIMT. 
      Atherosclerosis is an important risk factor for
stroke development. Approximately 25% to 40% of
patients with stroke, largely younger patients, are not
associated with any conventional stroke risk factors.
Neuropsychiatric diseases like FMS might enhance
stroke development, possibly through inflammation
and atherosclerosis. In the study by Tseng et al. [17]
the outcomes imply that FMS is a significant risk
factor for stroke and that patients with FMS,
particularly younger patients, require close attention
and rigorous measures for preventing stroke. Obesity
causes various complications associated with high
inflammation [18]. FMS affects the quality of life of
these young and productive women negatively as a

reason of mainly obesity, hormonal disfunction, sleep
and mood disorders etc.[19]. 

Limitations
      The limitations of this study include the small
sample size, single-site location of the investigation.
All these factors may limit the generalizability of the
results. Additionally, if the parameters of inflammation
were taken into consideration, better results about
atherosclerosis in FMS could be obtained.

CONCLUSION

      Patients with FMS may harbor the risk for
atherosclerotic disease cause of chronic stress,
neuroendocrine disruption, high BMI and
inflammation. As an easily accessible and noninvasive
method, CIMT and the morning cortisol secretion due
to stress and changes in hormonal levels might be
useful in the early diagnosis of atherosclerosis. 
      According to the present study, CIMT value and
morning blood cortisol level were not found
significantly different in FMS group, and also were
not  found correlated with each other. 
      With contradictory results about cortisol levels in
FMS patients in the literature, to the best of our
knowledge the present study was the first to research
the association between CIMT with cortisol and BMI
in FMS patients. 
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Do antiepileptics have any potential to induce insulin
resistance? A comparison between levetiracetam and valproic
acid 
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ABSTRACT
Objective: To explore whether levetiracetam and valproic acid are associated with insulin resistance and to
determine their effects on glucose and insulin levels among different age groups.
Methods: Demographic data were collected for epileptic patients from different age groups with a normal
body mass index and no chronic endocrine disease who were on levetiracetam or valproic acid therapy. In
addition to routine laboratory tests, fasting insulin level was checked and Homeostatic Model Assessment for
insulin resistance calculated for all patients. Based on these measurements, the effects of levetiracetam and
valproic acid on laboratory parameters were compared statistically.
Results: A total of 61 patients (30 males, 31 females) diagnosed with epilepsy were included in the study.
Thirty-four (55.7%) the patients were less than 15 years of age and the others were older. Twenty-three (37.7%)
patients were on valproic acid therapy and 38 (62.3%) patients were receiving levetiracetam. Thirty-two
(52.5%) the patients tested positive for insulin resistance and others were insulin resistance-negative. Nine
(28.1%) patients on valproic acid treatment and 71.9% (n = 23) of patients on levetiracetam treatment were
insulin resistance-positive.
Conclusions: In the present study, contrary to the published literature, levetiracetam was found to be associated
with further negative effects on insulin and blood glucose metabolism compared to valproic acid. We
determined that levetiracetam had a distinct pharmacokinetic profile in pediatric patients as demonstrated by
its effects on glucose and insulin metabolism.
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ltered patterns of hormonal secretion due to
direct action of epileptic discharges have been

shown in humans and animals, but it is difficult to
establish the underlying cause of untoward effects of
antiepileptic medications which can be multifactorial
in epileptic patients. Monotherapy should be preferred
whenever possible to avoid occurrence of adverse

effects and complicated problems [1-5]. 
      However, prolonged use of antileptic drugs is
known to be associated with adverse effects such as
metabolic and organ toxicity, endocrine disturbance,
negative cognitive effects, and psychiatric problems,
particularly with alterations in thyroid function in
patients withepilepsy. Some antileptic drugs are
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enzymes responsible for vitamin D metabolism to the
inactive metabolites of 25 (OH) 2 D vitamin. 1.25
(OH) 2 D vitamine level Decreases the calcium
absorption so the second hyperparathyroidism,
increased bone resorption and bone loss it is
developing [6-9]. 
      Studies have clearly demonstrated the impact of
antiepileptic drugs, on hormonal status including
effects on fertility, sexual function, bone structure and
thyroid hormone. While studies evaluating thyroid
function status in epileptic patients suggest that
thyroid hormone levels are not directly related to
epilepsy, some changes in thyroid function tests could
be associated with the prescribed antileptic drugs [10]. 
      Levetiracetam is structurally unrelated to other
antiepileptic drugs although its effect on CYP450
enzyme induction is not clear. Levetiracetam
specifically binds to the synaptic vesicle protein
(SV2A) which is commonly found in the central
nervous system and endocrine tissues [11]. It was
observed that levetiracetam induces secretion of
testosterone and estrogen without stimulating release
of gonadotropin from ovarian follicular cells. This
observation suggests that endocrine functions are
affected by levetiracetam particularly in women of
childbearing age [12]. Previous studies have shown
that thyroid functions are not significantly influenced
by LEV in children and adults [13]. In case-control
studies, valproic acid was shown to lower blood
glucose concentration independent of weight gain and
hyperinsulinemia [14]. There are no studies in
literature on the impact of levetiracetam on serum
insulin and/or glucose levels.

METHODS

      Non-diabetic patients with epilepsy for at least one
year, using epilepsy medication for at least a year and
a normal body mass index who admitted to Gaziantep
Sanko University School of Medicine in 2017 and
were on monotherapy were included in the study after
being examined by a neurologist. Ethical approval was
obtained from the ethics committee of the same
hospital. Patients were stratified into two groups using
15 years of age as a cut-off (Group 1, less than 15 y
and Group 2, ≥ 15 y). Patients receiving levetiracetam

were compared with those on valproic acid. Valproic
acid was chosen for the study due to its potential to
induce weight gain and hyperinsulinemia and known
effects on endocrine metabolism. In addition to routine
biochemistry panel, fasting insulin values were
measured for all patients. Medical history, age, and
gender data were recorded by specialist neurologist.
Height and body weight were measured to obtain body
mass index (kg/m2) and age- and sex-specific body
mass index percentiles. Associations between average
doses of study medications and blood glucose, insulin
and HOMA-IR values were examined in relation to
age and gender. Insulin resistance was calculated using
the The homeostasis model assessment of insulin
resistance (HOMA-IR) formula of fasting insulin
(uU/mL) × fasting glucose (mmol/L) / 405 using a cut-
off value of 2.5 [15]. HOMA-IR is a noninvasive and
effective alternative method to evaluate insulin
sensitivity based on the glucose level and the level of
serum insulin measured in fasting conditions. HOMA-
IR is considered a standard method of measuring
insulin resistance in epidemiological studies [16]. 

Statistical Analysis 
      Normality assumption for numerical variables was
checked using the Shapiro-Wilk normality test. Mann-
Whitney U test was used to compare numerical
variables between independent groups and chi-square
test was applied to investigate the relationship between
categorical variables. Statistical analyses were
conducted in SPSS for Windows, version 24.0 and a p
value less than 0.05 was considered statistically
significant.
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Table 1. Demographic characteristics of patients 
Variables n % 
Age (years) <15 34 55.7 

!15 27 44.3 
Gender Male 30 49.2 

Female 31 50.8 
Medication VPA 23 37.7 

LEV 38 62.3 
HOMA-IR status IR (+) 32 52.5 

IR (-) 29 47.5 
HOMA-IR = Homeostatic model assessment for insulin 
resistance, IR (-) = insulin resistance-negative, IR (+) = 
insulin resistance-positive, LEV = levetiracetam, n = the 
number of patients, VPA = valproic acid  
!
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RESULTS

      A total of 61 patients were included in the study,
of whom 30 (49.2%) were males. Thirty-four patients
were less than 15 years of age and the others were
older. Twenty-three (37.7%) patients were on valproic
acid therapy and the remaining patients were on
levetiracetam therapy. Thirty-two (52.5%) patients
were tested positive for insulin resistance and other
patients were insulin resistance-negative (Table 1).

Mean glucose value was 92.2 mg/dL, mean insulin
value was 26.2 µU/mL and mean HOMA-IR value
was 5.94 among insulin resistance-positive patients
receiving valproic acid (Table 2). Mean glucose value
was 95.91 mg/dL, mean insulin value was 21.2 µU/mL
and mean HOMA-IR value was 5.29 among insulin
resistance-positive patients receiving levetiracetam
(Table 3). Among patients less than 15 years of age,
46.9% insulin resistance-positive and in patients older
than 15 years of age, 53.1% were insulin resistance-
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Table 2. Relationship between valproic acid, glucose, insülin, HOMA-IR 
VPA group IR (+) 

(n = 9 ) 
IR (-) 

(n = 14 ) 
p value 

Glucose (mg/dL) 92.22 ± 16.79 83.57 ± 9.43 0.305 
Insulin (µU/mL) 26.26 ± 12.67 35.72 ± 116.39 0.001 
HOMA-IR 5.94 ± 3.02 0.94 ± 0.65 0.001 
HOMA-IR = Homeostatic model assessment for insulin resistance, IR (-) = insulin resistance-
negative, IR (+) = insulin resistance-positive, n = the number of patients, VPA = valproic acid 
!
Table 3. Relationship between levetiracetam, glucose, insülin, HOMA-IR 
LEV group IR (+) 

(n = 23 ) 
IR (-) 

(n = 15 ) 
p value 

Glucose (mg/dL) 95.91 ± 8.18 81.67 ± 24.42 0.006 
Insulin (µU/mL) 21.8 ± 13.29 75.47 ± 173.69 0.005 
HOMA-IR 5.29 ± 3.55 1.59 ± 1.61 0.001 
HOMA-IR = Homeostatic model assessment for insulin resistance, IR (-) = insulin resistance-
negative, IR (+) = insulin resistance-positive, LEV = levetiracetam, n = the number of patients 
!

Table 4. Relationship between age, gender, medication and insulin resistance. 
Variables IR (+) IR (-) p value* 

n % n % 
Age (years) <15 15 46.9 19 65.5 0.143 

!15 17 53.1 10 34.5  
Gender Male 14 43.8 16 55.2 0.373 

Female 18 56.2 13 44.8  
Medication VPA 9 28.1 14 48.3 0.105 
 LEV 23 71.9 15 51.7  
IR (-) = insulin resistance-negative, IR (+) = insulin resistance-positive, LEV = levetiracetam, n 
= the number of patients, VPA = valproic acid, *Chi-square test  
!
Table 5. Comparison of total dose between IR (+) and IR (-) groups. 
Variable Medication n IR (+) n IR (-) p value 
Total dose 
(mg/day) 

VPA 9 1922.22 ± 3068.7 14 489.29 ± 203.98 0.016* 
LEV 23 860.87 ± 501.58 15 860 ± 636.73 0.768 

Overall 32 1686.35±507.52 29 681.03±507.52 0.046* 
IR (-) = insulin resistance-negative, IR (+) = insulin resistance-positive, LEV = levetiracetam, n 
= the number of patients, VPA = valproic acid, *Mann-Whitney U test  
!
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positive. Insulin resistance was detected in 56.2% of
female patients. Twenty-three (71.9%) patients
receiving levetiracetam treatment and 28.1% (n = 9)
of patients receiving valproic acid treatment were
insulin resistance-positive. No significant association
was found between insulin resistance and
pharmacological agents in question, age, and gender
when analyzed by chi-square test (Table 4). Total dose
was significantly higher in insulin resistance-positive
patients for valproic acid (p = 0.016) and overall
comparison (p = 0.046). However, no significant
difference was detected for levetiracetam (p = 0.768)
(Table 5). There was no statistically significant
association between valproic acid or levetiracetam use
and insulin resistance in different age groups (Table
6). Insulin resistance was more likely to develop with

increased dose of medication, particularly among
patients using valproic acid (Figure 1). 

DISCUSSION

      Insulin resistance is a pathogenic factor for type 2
diabetes mellitus [17]. Increased insulin secretion and
chronic hyperinsulinemia can develop, when
pancreatic beta cells can no longer compensate and
maintain glucose  homeostasis, leading to the
development of type 2 diabetes mellitus [18]. In
adults, a cut-off value of 2.5 is generally used for
HOMA-IR but at present, there is not a well-
established cut-off for HOMA-IR in children. 
      One study in obese prepubertal and pubertal
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Table 6. Relationship between medication use and IR for different age groups 
Age (years) Medication IR (+) IR (-) p value* 

n % n % 
< 15 VPA 5 33.3 12 63.2 0.084 

LEV 10 66.7 7 36.8  
! 15 VPA 4 23.5 2 20.0 0.831 

LEV 13 76.5 8 80.0  
IR (-) = insulin resistance-negative, IR (+) = insulin resistance-positive, LEV = levetiracetam, n = the 
number of patients, VPA = valproic acid, *Chi-square test  
!

Figure 1. IR positivity increases with increased total dose of VPA. IR (-) = insulin resistance-negative, IR (+) = insulin resistance-
positive, LEV = levetiracetam, VPA = valproic acid. 
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children and adolescents (aged 5-18 years) determined
that HOMA-IR cut-off values ranged from 2.67 to
5.22 for boys and 2.22 to 3.82 for girls (19). Another
study in 691 apparently healthy Indian adolescents
(aged 10-17 years) established a HOMA-IR cut-off of
2.5 [20]. 
      Notably, in the current study HOMA-IR values
were higher than those previously reported in pediatric
patients, with an average of 2.6 in normal weight
children and 4.1 to 4.3 in overweight and obese
children. In a prevalence study, insulin resistance was
positive in 28.9% of females and 25.1% of males [21].
A pediatric study involving 42 children with a mean
age of 10.3 years and normal body weight reported an
average blood glucose of 86 mg/dL, an insulin value
of 11.9 µU/mL and a HOMA-IR of 2.6 [22]. In our
study, mean glucose values were 92.2 mg/dL and 95.9
mg/dL in insulin resistance-positive valproic acid and
levetiracetam groups, respectively, which were greater
than those found in patients with normal body weight. 
      In one study, on average, 25% of overweight
individuals had insulin resistance; however, in the
present study, 52.5% of the total study sample tested
positive for insulin resistance although our patients
had normal body weight [23]. As reported in literature,
some children with normal body weight show a
higher-than-average HOMA value and the underlying
cause of this is not clear. It is possible that children in
this age group (9-10 years) have higher HOMA-IR
scores, perhaps due to the onset of puberty, where
insulin levels have been  reported to increase [24, 25].
However, as clearly shown by the current study,
antiepileptic drugs have an impact on glucose and
metabolism, at least to some extent. 

Limitations
      A limitation of the present study is the lack of
comparison of data before and after initiation of the
antiepileptic medication. Additionally, we did not
evaluate other parameters that could influence insulin
resistance such as diet, genetic and hormonal factors.
Future studies might focus on these and other
parameters. 

CONCLUSION

      Potential effects of antiepileptic drugs on glucose

and insulin metabolism should be investigated in
larger patient series and a wider range of
antiepileptics. Patients may be screened for insulin
resistance before starting antiepileptic treatment and
care should be exercised when choosing an
antiepileptic drug to avoid potential future
development of diabetes mellitus in a susceptible
patient. Patients at risk for diabetes mellitus should be
educated about measures that help prevent insulin
resistance including diet modification and physical
activity and antiepileptics associated with
development of insulin resistance should be avoided. 
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ABSTRACT
Objective: Autosomal dominant polycystic kidney disease (ADPKD) mainly affects the kidneys, but other
abnormalities like intracranial aneurysms (ICAs) are not uncommon. In this study, we aimed to investigate
retrospectively frequency of ICA and other neurological abnormalities in ADPKD patients.
Methods: One hundred and forty patients with ADPKD who did not receive replacement therapy and followed-
up at outpatient clinic were evaluated.
Results: The mean age of the patients was 43.4 ± 13 years and mean glomerular filtration rate was 87 ± 15
ml/min. ICA was detected in four (2.8%) patients. Three patients were from the same family. Thirteen (9.3%)
patients had magnetic resonance angiography due to their family stories, but aneurysm was not seen in them.
Conclusion: Individuals with ADPKD who have a history of aneurysm or hemorrhage in their family should
be screened for aneurysm due to mortality and risk of recurrent rupture.
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utosomal dominant polycystic kidney disease
(ADPKD) is a genetic systemic disease that

characterized by cysts in kidneys and other organs like
liver, pancreas, brain and vascular bed. The gene that
mostly (in 85% of the cases) causes the disease is
polycystic kidney disease 1 (PKD1) gene on the short
arm of chromosome 16 (16p13.3). In 15% of the cases,
polycystic kidney disease 2 (PKD2) gene on the long
arm of chromosome 4 (4q21) results in ADPKD. Both
genes are pleiotropic and influence many phenotypic
characteristics. For instance, abdominal hernias, mitral
valve prolapse, aorta dilatation and intracranial
aneurysms (ICAs) can be observed clinically in the
ADPKD cases. Frequency of ICA varies depending on
the family history and was reported to change between

6% to 20% [1, 2]. Arachnoid cysts (8%) and
meningeal cysts (2%) are other structural
abnormalities of central nervous system (CNS) [3, 4].
The most feared clinical picture of ICA is rupture.
Although localization, size and rupture story
determine prognosis, there is no sufficient data about
this issue in ADPKD [5]. It was reported that rupture
risk of ICA increases fivefold in ADPKD patients
compared to overall population. Family clustering of
ADPKD patients with ICA story is apparent, but the
presence of ICA among the family members who have
the disease is heterogeneous. Besides, the frequency
of ischemic stroke is expected to rise in ADPKD cases
because of the increased cardiovascular risk. In this
study, ADPKD patients were investigated with regard
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to CNS abnormalities. Such abnormalities detected
with imaging methods were analyzed as well. 

METHODS

      One hundred and forty patients who were
conclusively diagnosed with ADPKD based on the
family story, clinical findings and imaging methods
and consulted to outpatient clinic of Uludağ University
Scool of Medicine Nephrology Department were
evaluated retrospectively in the study. The patients
who underwent renal replacement therapy were
excluded from the study, since they would not be
followed-up at outpatient clinic. Ultrasound criteria
suggested by Pei et. al. [6]. were used as diagnosis
criteria of ADPKD. Over the course of routine
outpatient clinic controls, all of the patients were
investigated with regard to possible extrarenal
findings, comorbid diseases, smoking history, family
history of sudden death, presence of ICA and history
of cerebrovascular disease. All of the patients with
ICA story in family have been screened with magnetic
resonance angiography. The cases that contain
aneurysm were consulted to Neurosurgery department. 

Statistical Analysis 
      As part of statistical analysis, descriptive analyses
were performed with SPSS version 22. Variables were
given as mean ± standard deviation.

RESULTS

      The mean age of the patients was 43.4 ± 13 years.
There were 61 males and 79 females. Sixty-eight
percent of the patients did not have smoking history.
Hypertension was not detected in 33.6% (n = 47) of
the patients. Of the whole group, 44.3% (n = 62) had
controlled hypertension and 22.1% (n = 31) had
uncontrolled hypertension. Fifty-five (39.3%) patients
were found to have liver cyst which was the most
common extrarenal finding (Mean age: 47 ± 12 years,
36 females, 19 males). Mean glomerular filtration rate
was 87 ± 15 ml/min. In terms of neurological findings,
ICA was seen in four (2.8%) patients. The aneurysms
detected were saccular with a mean diameter of 4.5
mm. In three patients, they were located on the right

and left middle cerebral artery. One patient had
aneurysm on posterior inferior cerebellar artery
(PICA). This patient who was determined to have 3.5
mm aneurysm on the left and 4.5 mm on the right
admitted to the hospital due to bleeding stroke. He
died within one month following the operation. Of
other three patients, two underwent an operation in
which elective clamp was placed, and one had
clamped after hemorrhage. Follow-up of these three
patients, who were operated electively or emergency
have shown no sign of neurological deficiency.
Thirteen (9.3%) patients had magnetic resonance
angiography due to their family story of ICA, but no
aneurysm was detected. With respect to other
neurological findings in history, one patient had
subdural hematoma, two patients had arachnoid cyst
and two patients had epilepsy. Oligodendroglioma was
reported (WHO grade 2) in a patient with epilepsy
history in frontal region. The patient had postoperative
radiotherapy and followed-up without any
neurological deficiency. As part of the investigation
about cerebrovascular disease, only one patient was
detected to have a story of ischemic stroke. Two
patients were examined because of headache. Pituitary
macroadenoma was observed in one patient, but the
lesion with spontaneous shrinking size was interpreted
as pituitary cyst. Other patient was diagnosed with
migraine. 

DISCUSSION

      In our series, aneurysm frequency of ADPKD
patients followed-up was lower than that of literature.
However, compared to overall population, it was
supposed to be higher. This finding may result from
the exclusion of the patients who had renal
replacement therapy [7]. The findings such as age of
onset, hypertension and uremia which are not specific
to the disease may improve cerebral hemorrhage risk.
It is consistent with literature that the patients who
were determined to have aneurysm rupture and
asymptomatic aneurysm were in the same family.
Intracranial vascular imaging is essential especially
for these patients with story of ICA rupture. In
literature, it is reported that ADPKD patients with ICA
rupture had a mortality rate of 50% [5, 7, 8]. If
ADPKD patients whose genetic penetrance are 100%
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had family stories of sudden death, they can be
investigated with regard to presence of ICA. This
slowly progressive disease and the emergence of renal
failure after the fifth decade make us think that
premature death cases seen in the families of patients
may result from ICA rupture. In line with this
observation, the aneurysm rupture in ADPKD is
experienced at a younger age compared to overall
population [9]. In general, ICAs seen in ADPKD cases
are detected in anterior circle of Willis [3]. In our
study, the aneurysms determined in all cases, except
one were in the anterior circulation. In a recent meta
analysis which evaluated ADPKD with 563
aneurysms, mean diameter of non-ruptured aneurysm
was 4.4 mm and the middle cerebral artery was the
main location among half of the patients [8]. In three
of our patients, the involvement location was the right
and left middle cerebral artery and the diameter of
aneurysm was lower than literature (Table 1). There
was only one posterior circulation aneurysm that
located at PICA, was died. Different aneurysm
location of that patient who was in the same family
with other two patients make us think that rupture risk
may differ despite the presence of aneurysm in the
same family. In a case in which pituitary
macroadenoma was detected and hormone profile is
normal, diameter of adenoma shrank and the lesion
was considered as a cyst later. Therefore, we
speculated that most of the extrarenal findings in those
patients may be associated with PKD1 gene or PKD2
gene.

CONCLUSION

      In conclusion, our results confirm that ICA

bleeding in ADPKD patients tends to cluster in
families and family history is so important and can
provide invaluable information about rupture risk.

Conflict of interest
      The authors disclosed no conflict of interest during
the preparation or publication of this manuscript. 

Financing 
      The authors disclosed that they did not receive any
grant during conduction or writing of this study. 

Acknowledgments
      We thank Prof. Hasan Kocaeli, M.D., Faculty
Member in Neurosurgery Department, and his team
who performed intracranial aneurysm operations.

REFERENCES

[1] Torres VE, Harris PC, Pirson Y. Autosomal dominant polycystic
kidney disease. Lancet 2007;369:1287-301. 
[2] Chebib FT, Torres VE. Autosomal dominant polycystic kidney
disease: core curriculum 2016. Am J Kidney Dis 2016;67:792-810. 
[3] Luciano RL, Dahl NK. Extra-renal manifestations of autosomal
dominant polycystic kidney disease (ADPKD): considerations for
routine screening and management. Nephrol Dial Transplant
2014;29:247-54. 
[4] Leung GK, Fan YW. Chronic subdural haematoma and arachnoid
cyst in autosomal dominant polycystic kidney disease (ADPKD). J Clin
Neurosci 2005;12:817-9. 
[5] Belz MM, Fick-Brosnahan GM, Hughes RL, Rubinstein D, Chapman
AB, Johnson AM, et al. Recurrence of intracranial aneurysms in
autosomal-dominant polycystic kidney disease. Kidney Int
2003;63:1824-30. 
[6] Pei Y, Obaji J, Dupuis A, Paterson AD, Magistroni R, Dicks E, et al.
Unified criteria for ultrasonographic diagnosis of ADPKD. J Am Soc
Nephrol 2009;20:205-12. 
[7] Xu HW, Yu SQ, Mei CL, Li MH. Screening for intracranial aneurysm
in 355 patients with autosomal-dominant polycystic kidney disease.
Stroke 2011;42:204-6. 

The European Research Journal   Volume 5   Issue 1   January 2019 96

Table 1. Type and location of intracranial aneurysm 
Cases Initial presentation Location Diameter (mm) Outcome 
1 Subarachnoid 

hemorrhage 
Left and right PICA 5.5/3.5 Death 

2 Subarachnoid 
hemorrhage 

Anterior 3 at follow-up  
no neurological deficit 

3 Elective surgery Anterior 35 at follow-up  
no neurological deficit 

4 Elective surgery Anterior 3 at follow-up  
no neurological deficit 

PICA = posterior inferior cerebellar artery  
!
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ABSTRACT
Objective: Rheumatoid arthritis (RA) is a long-lasting autoimmune disorder that primarily affects the joints.
Various biomarkers have been used for the prognosis and clinical follow-up. There are few studies that have
investigated whether or not neutrophil-lymphocyte ratio (NLR) and red cell distribution width (RDW) are good
indicators of systemic inflammation. The present study aims to explore the prognostic value of RDW and NLR
in rheumatoid arthritis (RA) as a new inflammatory marker.
Methods: RA patients (n = 124) who presented to the Rheumatology outpatient clinic in our hospital between
March 2015 and May 2015 were included in this study retrospectively. As a first group, 47 clinically active
RA patients who had high acute phase proteins were included. In the second group, 73 clinically in-remission
RA patients who had normal acute phase proteins were included. Fifty-five healthy volunteers constituted the
control group.
Results: The mean RDW was found to be 15.2 ± 2.9 in the active group; 14.6 ± 2 in the inactive group and
13.4 ± 1.4 in the control group (p < 0.01). The mean NLR was found to be 3.7 ± 2.2 in the active group; 3.7 ±
1.6 in the inactive group and 3.2 ± 0.9 in the control group (p = 0.190). There were statistically significant
differences between the RDW values of the active-period RA patients with the control group (p < 0.01). There
was statistically significant difference between RDW values of active RA and inactive RA patients (p < 0.01).
The NLR results between the RA group and the control group (p = 0.700); the active RA group, and the inactive
RA group (p = 0.169) were similar. There was not statistically difference between the NLR values of active
RA patients with the control group (p = 0.360). There was statistically difference between the NLR values of
inactive RA patients with the control group (p = 0.047).
Conclusion: RDW was found higher in all RA group than control, additionally was also higher in active RA
group than remission group. NLR values of remission group was higher than control.
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heumatoid arthritis (RA) is a long-lasting
autoimmune disorder that primarily affects the

joints. It typically results in warm, inflated, and painful
joints [1]. The course of disease in RA is variable.

Various biomarkers have been used for the prognosis
and clinical follow-up [1, 2]. 
      Red cell distribution width (RDW) is a
measurement that shows heterogeneity of erythrocyte
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volume, a condition also known as anisocytosis. RDW
has been shown in recent studies to be increased in
inflammatory as well as in arteriosclerotic cardiac
diseases [2]. 
      The neutrophil to lymphocyte ratio (NLR) is
usually calculated by dividing the number of
neutrophils into the number of lymphocytes in
peripheral blood samples; it can sometimes be
obtained from infiltrated tissue cells such as tumor
tissue [3, 4]. This ratio has been used as a subclinical
inflammation marker for many diseases. RDW and
NLR are one of the important total blood cell count
parameters [1-4]. 
      Sometimes, markers such acute phase proteins, C-
reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) are insufficient to show disease activity.
Acute phase proteins are insufficient to indicate a
systemic inflammatory response, because they
increase only as an indirect result of local
inflammatory processes. In addition, ESR and CRP
values can be affected by a recent infection and
therefore are nonspecific for prediction of the
inflammation [5-8]. 
      However, there are few studies that have
investigated whether or not NLR and RDW are  good
indicators of systemic inflammation. The present
study aims to explore the prognostic value of RDW
and NLR in RA as a new inflammatory marker.

METHODS

      RA patients (n = 124) who attempt to the
Rheumatology outpatient clinic of our hospital
between March 2015 and May 2015 were included in
this study. As a first group, 47 clinically active RA
patients who had high acute phase proteins were
included. In the second group, 73 clinically in-
remission RA patients who had normal acute phase
proteins were included. Fifty-five healthy volunteers
constituted the control group. 
      Diagnosis of RA was done according to the 2010
American College of Rheumatology (ACR)/ The
European League Against Rheumatism (EULAR)
classification criteria. Inclusion criteria were RA
diagnosis without any infection, any other systemic
inflammatory disease, trauma history, bleeding and
malignancy.  Biochemical, hematological, and

inflammatory parameters were measured. Clinical
anamnesis and complete blood parameters and
derivates, RDW  and NLR values, rheumatoid factor
(RF, 0-20), CRP (0-4.9 mg/L), ESR (0-20 mm/h) were
obtained from the hospital data in all groups.
Laboratory parameters CRP > 15 mg/L, ESR > 28
mm/h values were accepted as high inflammation
together with clinical signs. 
      The study approved by the local ethics committee
and was adhered to the principles of Helsinki
declaration.

Statistical Analysis 
      The SPSS 16 version was used for data analysis.
Descriptive data were presented as mean ± standard
deviation and median scores. The coherence of
variables to normal distribution (normality) was
analyzed using the Kolmogorov–Smirnov test. One-
way Anova and student t tests were used to analyze
normally distributed data and Kruskall Wallis test was
used to compare abnormal distrubuted data among
groups. A p value of < 0.05 was considered statistically
significant.

RESULTS

      Descriptive characteristics of the groups were
shown in Table 1. The mean age of RA patients in the
active period was 53.5 ± 13.7 years; the mean age of
RA patients in the inactive period of the disease was
48.7 ± 13.61 years; the mean age of the control group
was 48.3 ± 13.81 years (p = 0.027). 
      The mean RDW was found to be 15.2 ± 2.9 in the
active group; 14.6 ± 2 in the inactive group and 13.4
± 1.4 in the control group (p < 0.01). The mean NLR
was found to be 3.7 ± 2.2 in the active group; 3.7 ±
1.6 in the inactive group and 3.2 ± 0.9 in the control
group (p = 0.190). 
      There were statistically significant differences
between the RDW values of the active-period RA
patients with the control group (p < 0.01) (Figure 1)
(Table 1). There was statistically significant difference
between RDW values of active RA and inactive RA
patients (p < 0.01). 
      The NLR results between the RA group and the
control group (p = 0.700); the active RA group, and
the inactive RA group (p = 0.169) were similar. There
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Table 1. Characteristics of demographic and laboratory data 
 
 

Active RA  
(n = 47) 

Inactive RA  
(n = 73) 

Control  
(n = 55) 

p value 

Age (year) 
Gender (M/F) 
Sedimentation (mm/h) 
CRP (mg/dL) 
Leukocyte (!103) 
Erythrocyte (!103) 
Thrombocyte (K/mm3) 
Hemoglobin (gr/dL) 
Lymphocyte (!103) 
Monocyte (!103) 
Basophil (!103) 
Eosinophil (!103) 
RDW (%) 
NLR (%) 

53.5 ± 13.7 
9/52 

49.51 ± 13.4 
2.22 ± 2.9 
7.68 ± 1.7 
4.73 ± 0.4 

297.0 ± 65.0 
13.06 ± 1.26 
2.16 ± 0.67 
0.67 ± 0.23 
0.05 ± 0.02 
0.14 ± 0.09 
15.2 ± 2.9 
3.7 ± 2.2 

48.7 ± 13.61 
13/64 

20.00 ± 9.30 
0.52 ±  0.28 
7.75 ± 2.42 
4.8 ± 0.40 

268.8 ± 49.4 
13.55 ± 1.12 
2.3 ± 0.89 
0.62 ± 0.21 
0.05 ± 0.02 
0.18 ± 0.13 

14.6 ± 2 
3.7 ± 1.6 

48.3 ± 13.81 
13/43 

17.38 ± 9.05 
0.39 ± 0.22 
7.45 ± 1.93 
4.92 ± 0.47 

263.49 ± 53.80 
14.06 ± 1.70 
2.34 ± 0.64 
0.52 ± 0.19 
0.04 ± 0.02 
0.17 ± 0.11 
13.4 ± 1.4 
3.2 ± 0.9 

0.027 
0.47 

< 0.01 
0.02 
0.370 
0.270 
0.110 
< 0.01 
0.570 
0.870 
0.080 
0.370 
< 0.01 
0.190 

Data are shown as mean ± standard deviation. CRP = C- reactive protein (CRP), NLR = neutrophil-lymphocyte 
ratio, RA = rheumatoid arthritis, RDW = red cell distribution width  
!

!
Figure 1. Boxplot of red cell distribution width (RDW) values among the groups. 

was not statistically difference between the NLR
values of active RA patients with the control group (p
= 0.360). There was statistically difference between
the NLR values of inactive RA patients with the

control group (p = 0.047). 
      When we divide our RA patients into two groups
on the bases of RF-positive and RF-negative,
statistically difference was found in RDW values
between the groups (p = 0.041) (Table 2) (Figure 2). 

DISCUSSION

      RA is a chronic autoimmune disease that is
characterized by widespread synovitis results in joint
damage and erosion in the articular cartilage and
marginal bone [1]. RA pathophysiology shares the

Table 2. Comparisons of RF presence with RDW/NLR 
 RF negative RA 

(n = 60) 
RF positive RA 

(n = 64) 
RDW 
NLR 

p = 0.041 
p = 0.260 

NLR = neutrophil-lymphocyte ratio, RA = rheumatoid 
arthritis, RF = rheumatoid factor, RDW = red cell 
distribution width  
!
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common cascades with atherosclerosis, including
endothelial dysfunction related to the underlying
chronic inflammation [5]. 
      At the onset of the disease, many patients are
negative for the rheumatoid factor (RF), but 85% of
the patients will show positivity in the course of
disease. High RF levels indicate destructive joint
disease6. In recent years, many laboratory tests
specific to disease monitoring have been developed in
RA [9]. 
      RDW is a quantitative measurement that shows
the volume heterogeneity of red blood cells and RDW
has been used in differential diagnosis of anemia.
Many studies have shown that RDW, also called
anisocytosis, increases during systemic inflammation
or the cardiometabolic effect [6, 7]. In addition to
differential diagnosis of anemia, recent evidence
shows that anisocytosis is an important indication for
cancer, cardiovascular disease, venous
thromboembolism, diabetes, community-acquired
pneumonia, chronic obstructive pulmonary disease,
kidney and liver failure, and other acute and chronic
illness [10, 11]. 
      It is a well-known fact that red blood cell life is
approximately 120 days, and rapid changes in RDW
values are more powerful for predicting chronic
inflammation in RA patients with acute infections as
compared with ESR and CRP levels. Many studies
have found RDW to be positively correlated with CRP
and ESR [12-14]. 
      In the study by Baynes et al. [15], which evaluated
hematological parameters of 265 RA patients,

measurements of iron-related RDW of RA patients
were studied. In all study groups, a slight decrease in
hemoglobin and mean corpuscular volume (MCV)
values were found to be related to an increase in RDW,
ESR, and platelet levels. In another study by Hassan
et al. [16], RDW level was found to be a useful
parameter to show inflammation and high risk of
progress. A high level of RDW also had a strong and
independent correlation with ESR and CRP in
systemic lupus erythematosis [17, 18], Sjögren
syndrome [19], systemic sclerosis [20], and familial
mediterranean fever [21] patients in recent studies.
RDW has also been found to be related to
cardiovascular disease in various diseases [22]. 
      High numbers of neutrophils are mostly associated
with poor prognosis and an increased mortality rate.
In recent years, studies that addressed the relation
between inflammation and neutrophils subtypes have
shown an increasing trend. It has been reported that
the NLR value increases in response to activity in
various inflammatory diseases [22-26]. However, the
clinical importance of these values for evaluating RA
progression remains unclear. In the study by Mercan
et al. [23], NLR was shown to be an inexpensive and
easily measurable method for evaluating the disease
activity in patients with RA and AS. According to the
study by Fu et al. [24], the NLR is found positively
correlated with ESR, CRP, and disease activity score
(DAS 28) values in RA patients. Uslu et al. [25] have
reported that NLR and the platelet-lymphocyte ratio
(PLR) values showed a positive correlation in RA
patients. Another study by Tekeoglu et al. [26] also
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showed that mean platelet volume (MPV) and NLR
values change according to activity level of the
disease. 
      The NLR has also been used as a marker for
various systemic autoimmune diseases such as
ankylosing spondylitis [27], familial mediterranean
fever [21, 28], Behçet syndrome [29], Sjögren
syndrome [19], systemic lupus erythematosus [30],
and psoriasis [31]. In recent years, complete blood
parameters and derivates are guiding us in showing
the severity of diseases especially in inflammatory
rheumatic diseases [32-34]. 
      In this study, statistically significant differences of
RDW values among the three groups have led us to
think that the RDW might be positively related to
inflammation and also to ESR and CRP values. ESR
and CRP values were used to separate the two groups
of RA patients. Those two parameters sometimes are
not able to diagnose active disease, in half of active
RA patients these parameters may be found normal.
They are also affected by the infection. On the other
hand, RDW values of both RA groups were found
higher compared with those of the control group. This
indicates that RDW can be used as an inflammation
marker, both in diagnosis and clinical follow-up. 
      When RA patients were separated into two groups
as RF positive and negative, it was observed that the
RDW value was higher in positive group. According
to that result, we can conclude that RDW might be
used as a biomarker for determining the severity of the
disease. 
      We compared the values of NLR among all three
groups. We only found a statistically difference
between the NLR values of remission period-RA
patients with control group. In the light of this result,
we may say that NLR may show chronic
inflammation.  We should also conclude that there
could be other factors that affect NLR. İn elderly
patients who are in an active period of the disease may
be seen as normal in laboratory and it may have
affected the results of the study. Additionally, NLR
was not found to be related with the RF. In young
patients at an early stage of the disease, the positivity
of RF is 15%, which is independent of disease
progression; it becomes positive over time. These
younger patients could have  affected the results of the
study. 

Limitations
      One of the limitation of our study is having a small
sample size due to low prevalence of the disease.
Additionally as it is a retrospective study, we could not
calculate DAS 28 score because most of the patients’
visual analogous score (VAS), number of tender and
swollen joints and duration of morning stiffness were
not found in the hospital data. İn most of RA patients
chronic anemia is observed over time. But we didnt
consider the hemoglobin, vitamin B12, and folic acid
values that may affect the RDW values. 

CONCLUSION

      According to our study; RDW was found higher
in all RA group than control, additionally was also
higher in active RA group than remission group. NLR
values of remission-RA group was found higher than
control. Biomarkers that measures the activity of RA
disease is a rapidly growing field in recent years.
RDW and NLR biomarkers might contribute as a
potential marker to detect diagnosis and disease
activity in RA patients. 
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Association between serum uric acid and inflammation
markers in ankylosing spondylitis patients treated with tumor
necrosis factor-α or nonsteroidal anti-inflammatory drugs
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ABSTRACT
Objectives: Uric acid has an important role in the production of various inflammatory cytokines such as tumor
necrosis factor-α (TNF-α). Although serum uric acid levels in various rheumatic diseases have been performed
the relationships between serum uric acid levels with inflammatory markers and Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) scores in ankylosing spondylitis patients treated with anti-TNF-α and
nonsteroid anti-inflammatory drugs (NSAIDs) have not been described yet. The aim of this study was to
compare the relationships between serum uric acid levels, inflammatory markers and BASDAI scores in
ankylosing spondylitis patients treated anti-TNF-α and NSAIDs.
Methods: A total of 132 ankylosing spondylitis patients fulfilling the 1984 Modified New York Criteria who
had serum uric acid, erythrocyte sedimentation rate and C-reactive protein levels in medical records were
included in this retrospective cross-sectional study. Patients were divided in two groups (anti-TNF-α and
NSAIDs). Their files were examined in detail. Later demographic and laboratory features were recorded to the
research form.
Results: Serum uric acid levels were significantly lower in the anti-TNF-α group (mean: 4.9 mg/dL, range:
4.10-5.45 mg/dL) than in the NSAIDs group (mean: 5.20 mg/dL, range 4.70-5.90 mg/dL) (p = 0.021). Also,
positive correlations were found between C-reactive protein (p = 0.003) and BASDAI (p = 0.009) with serum
uric acid.
Conclusions: According to this  study, we can consider that serum uric acid level could be used as an
inflammatory laboratory marker, such as C-reactive protein in ankylosing spondylitis patients. However, we
believe that more studies are needed about this research.
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nkylosing spondylitis (AS) is an inflammatory
rheumatic disorder and a prototype of

spondyloarthritis, characterized by axial skeleton and
sacroiliac joint involvement. About 90% of patients

develop the first symptoms before 40-45 years and the
average age is 28.3 [1]. 
      Uric acid is an end product of purine metabolism
[2]. It has been found to induce monocyte
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chemoattractant protein-1 (MCP-1) from vascular
smooth muscle cells through activation of nuclear
factor-κB (NF-κB) and p38 mitogen-activated protein
kinase (MAPK) [3]. Uric acid stimulates production
of proinflammatory cytokines such as tumor necrosis
factor-α (TNF-α), IL-1β, IL-6 and IL-8 from
mononuclear cells [4]. NF-κB signalling pathway
leads to the production of various inflammatory
cytokines such as IL-1β, TNF-α [5]. 
      Some studies about serum uric acid (SUA) levels
in various rheumatic diseases such as rheumatoid
arthritis (RA) [6], systemic lupus erythematosus (SLE)
[7], psoriasis [8-11], and AS [15] has been performed.
We also compared to the SUA levels in AS patients
treated with anti-TNF-α and nonsteroid anti-
inflammatory drugs (NSAIDs) in present study.
Futhermore, we investigated the relationships between
SUA levels with erythrocyte sedimentation rates
(ESR) and C-reactive protein (CRP) values and Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI) scores. To the authors' knowledge, this is
the first study in AS patients which evaluated the
relationships between SUA levels with inflammatory
markers and BASDAI scores. We aimed to determine
that SUA level could be used as an inflammatory
laboratory marker, such as CRP in AS patients.

METHODS

      Our study was carried out at Department of
Physical Medicine and Rehabilitation, Division of
Rheumatology, Aydın, Turkey from January 2017 to
June 2017. The ethics committee of the Institution
approved the study and all patients signed the
Informed  consent form. One hunded ninety-one
patients who were diagnosed with AS according to the
1984 Modified New York criteria were included. We
determined that 18 patients had no SUA levels in
medical records. Kidney failure was existed in one
patient, nonalcoholic fatty liver disease was existed in
five patient, peripheral arterial disease was existed in
five patient, hypertension was existed in five patient,
cardiovascular diseases was existed in five patient,
diabetes mellitus was existed in five patient. Four
patient hypoglycemic agent, four patient lipid-
lowering drug, four patient angiotensin-converting
enzyme inhibitor, three patient corticosteroids were

using. Therefore, a total of 59 patients were excluded
from the study. 
      Fourty-nine (32 male, 17 female) patients were
treated with anti-TNFα and 83 (47 male, 36 female)
patients were treated with NSAIDs. We examined
patients' files in detail and recorded ages, genders, use
of drugs, BASDAI scores, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP) and SUA levels
to the research form. SUA levels of the patients before
anti-TNFα and NSAIDs uses were checked from
medical records. 
      Demographic features of patients were presented
in Table 1. We used BASDAI which is a tool for
evaluation of disease activity in AS patients. SUA
level is measured by spectrophotometric assay (Abbott
Diagnostics) in our hospital. 
      The patients’ SUA status are defined as the
following: (1) Normal: SUA level normal ranges (2.6-
6 mg/dL); (2) Hypouricemia: SUA level lower than
2.6 mg/dL; and (3) Hyperuricemia: SUA level over 6
mg/dL [16]. 
      ESR (normal range: 0-20 mm/h) is analysed by
Westergren method using Vacuplus (Roche). CRP
(normal range: 0-5 mg/L) is analysed by turbidimetry
test using Prestij (Abbott Diagnostics) in our hospital. 
      Exclusion criteria for our study were pregnancy,
lactation, presence of additional co-morbidities
(metabolic syndrome, diabetes mellitus, dyslipidemia,
nonalcoholic fatty liver disease, cardiovascular
diseases, peripheral arterial disease, hypertension,
kidney failure, etc). In addition to these disorders,
patients who had use of several kinds of drugs such as
hypoglycemic agents (metformin), weight-reducing
drugs (orlistat), lipid-lowering drugs (fenofibrate,
simvastatin, ezetimibe, atorvastatin), calcium channel
blockers (amlodipine), angiotensin-converting enzyme
inhibitors (captopril, enalapril, ramipril), angiotensin
II receptor antagonists (losartan), estrogens,
corticosteroids, and the dietary food supplements
vitamin C, vitamin A, iron, flavonoids, omega 3 fatty
acids, zinc and β-carotene were excluded. Since these
conditions can altere SUA levels we determined them
as exclusion criterias. 

Statistical Analysis 
      T-test was applied to compare for normally
distributed variables. Mann-Whitney U test was
applied to compare for non-normally distributed
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variables. Correlations between ESR and CRP levels
with SUA levels and SUA and BASDAI of the all
patients were assessed using Spearman’s correlation
test. Statistical analyses were carried out using the
Statistical Package for the Social Sciences (SPSS), ver
19.0 ( IBM Corp.; Armonk, NY, USA) and p < 0.05
was considered to be statistically significant. 

RESULTS

      Significant difference was not found among
groups in terms of age, sex and BMI (p > 0.05). The
mean age of AS patients in the anti-TNF-α group was
41.4 ± 9.5 years and 44.4 ± 11.1 years in the NSAIDs
group (Table 1). The gender distribution was 17
women and 32 men among the patients with anti-TNF-
α group and 36 women and 47 men among the NSAID
group. Mean disease duration was 16.3 ± 9.8 years for

anti-TNF-α group and 16.6 ± 12.3 years for NSAID
group. Mean BMI (kg/m2) was 26.6 ± 4.4 for anti-
TNF-α group and 27.8 ± 4.6 for NSAID group. The
mean AST level was 18.0 U/L for anti-TNF-α group
and 20.0 U/L for NSAID group (p > 0.05). Mean ALT
level was 19.0 U/L for anti-TNF-α group and 20.0 U/L
for NSAID group (p > 0.05). Mean urea level was 27.0
mg/dL for anti-TNF-α group and 26.0 mg/dL for
NSAID group (p > 0.05). Mean creatinine level was
0.77 mg/dL for anti-TNF-α group and 0.75 mg/dL for
NSAID group (p > 0.05) (Table 1). 
Serum uric acid levels were significantly lower in the
anti-TNF-α group (mean: 4.9 mg/dL, range: 4.10-5.45
mg/dL) than in the NSAIDs group (mean: 5.20 mg/dL,
range 4.70-5.90 mg/dL) (p = 0.021) ) (see Table 1). 
      Positive correlations were found between SUA
levels with CRP levels (r = 0.228, p = 0.003) and
BASDAI (r = 0.148, p = 0.009) (Table 2).

DISCUSSION

      Serum uric acid levels were investigated  in
various rheumatic diseases [6-11, 15]. Choe et al. [6]
studied SUA levels in RA patients and it's association
between inflammatory markers such as ESR and CRP
in 23 patients treated with methotrexate (MTX) and
27 patients treated with MTX and leflunomide. They
reported that leflunomide was reduced SUA levels.
However they anounced that any correlation between
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Table 2. Correlations between serum uric acid levels with 
ESR, CRP levels and BASDAI of the ankylosing 
spondylitis patients 
 ESR 

(mm/h) 
CRP 

(mg/L) 
BASDAI 

Uric acid 
(mg/dL) 
 r 
 p 

 
 

-0.063 
0.415 

 
 

0.228 
0.003 

 
 

0.148 
0.009 

BASDAI = Bath Ankylosing Spondylitis Disease Activity 
Index, CRP = C-reactive protein, ESR = erythrocyte 
sedimentation rates  
 

Table 1. Demographic and laboratory features  of patients with ankylosing spondylitis 
  Anti-TNF-α group NSAIDs group p value 

(n = 49) (n = 83) 
Age (years) 41.4 ± 9.5 44.4 ± 11.1 0.148 
Gender   0.424 
  Male 32 (24.2%) 47 (35.6%) 
 Female 17 (12.9%) 36 (27.3%) 
Disease duration (years ) 15.5 (7.5-18.6) 16.2 (7.7-19.8) 0.640 
BMI (kg/m2) 26.6 ± 4.4 27.8 ± 4.6 0.117 
AST (U/L ) 18.0 (14.5-21.5) 20.0 (16.0-24.0) 0.085 
ALT (U/L ) 19.0 (15.0-23.5) 20.0 (15.0-30.0) 0.110 
Urea (mg/dL) 27.0 (21.0-34.0) 26.0 (22.0-34.0) 0.861 
Creatinine (mg/dL) 0.77 (0.70-0.84) 0.75 (0.70-0.82) 0.463 
Uric acid (mg/dL) 4.90 (4.10-5.40) 5.40 (4.40-6.20) 0.021 
Data are shown as mean ± standard deviation or number (%) or median (25-75th percentiles). Anti-TNF-α = 
anti-tumor necrosis factor-α, NSAIDs = nonsteroid antiinflammatory drugs, BMI = body mass index, AST = 
aspartate transaminase, ALT = alanine aminotransaminase 
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SUA levels with inflammatory markers was not found.
Sheikh et al. [7] detected hyperuricemia in 16.1% of
204 SLE patients and found that hyperuricemia was
associated with the occurrence of stroke, peripheral
neuropathy, hypertension, hyperlipidemia, and history
of arterial thrombosis. Also, SUA levels were studied
in psoriasis patients [8-11]. Prasad et al. [8] studied
SUA and rheumatoid factor levels in 472 psoriasis
patients and in outcome, found that SUA levels were
above normal in 18 out of the 40 (45%) psoriatic
patients. Kwon et al. [9] investigated SUA levels and
it's correlation between Psoriasis Area and Severity
Index (PASI) in 198 Korean patients with psoriasis.
As a result of this study, SUA levels was not
significantly different from healthy population (p >
0.05). They found a positive correlation between SUA
levels and PASI. They proposed that an increased
epidermal cell turnover could be an important cause
of raised SUA in psoriasis patients. Gisondi et al. [10]
researched SUA levels in 119 psoriatic patients and
119 healty controls. They found higher SUA levels in
psoriatic patients (psoriatic patients, mean: SUA: 5.61
± 1.6 mg/dL, healty controls, mean: SUA: 4.87 ± 1.4
mg/dL). They suggested that hyperuricaemia in
psoriasis could be simply a consequence of obesity,
metabolic disorders, and psoriasis itself. Li et al. [11]
explained a meta-analysis to identify the SUA levels
in subjects with psoriasis and to determine whether
there is an associated risk between psoriasis and
hyperuricemia. 
      Kanellis et al. [12] announced that UA is a
mediator of endothelial dysfunction, inflammation and
vascular disease including hypertension and
atherosclerosis. It’s inflammatory and proliferative
effects have been described on vascular smooth
muscle cells (VSMCs). It’s effects on the vasculature
have been linked to increased chemokine and cytokine
expression, induction of the renin-angiotensin system,
and to increased vascular CRP expression. Correlation
between SUA and CRP has been investigated in two
studies. In Isha et al's study [13] 25 new psoriatic
patients having active disease, 25 patients of various
skin diseases other than psoriatic lesion and 25 normal
subjects were included before and after 12 weeks of
treatment. In conclusion, mean SUA concentation was
found to be significantly higher in patients with
psoriasis (p < 0.05). After 12 weeks of treatment, mean

value for SUA was found to be significantly decreased
(p < 0.05). Mean value for CRP was found to be
increased by more than 20 folds in patients with
psoriasis, which was subsequently reduced to nearly
50% of the initial value after 12 weeks of treatment.
These patients also showed hyperuricemia. They
suggested that both CRP and UA levels should be
monitored in patients with psoriasis. In the other study,
Lyngdoh et al. [14] evaluated the association between
SUA levels with CRP, TNF-α, interleukin-6 (IL-6) and
interleukin-1β (IL-1β) levels in 6085 healty
participants. As a result of their study SUA was
associated positively with CRP (p < 0.001), TNF-α (p
< 0.001) and IL-6 (p < 0.001), and negatively with IL-
1β (p =  0.027). These results  suggested that UA
contributes to systemic inflammation and may have a
role in inflammation and subsequent inflammatory
related diseases. 
      In the scanning literature, there is only one study
according to our scan results that investigated SUA
levels in the AS patients [15]. In this study, it was
reported that hyperuricemia was found  in 5 of 23 AS
patients. These patients had a higher frequency of
uveitis, lesser degree of clinical activity of the disease
(p < 0.001), lower levels of ESR (p < 0.05), a lesser
degree of ankylosis of the spine and a better functional
prognosis. Normouricemia was found in 8 of 23 AS
patients. As a result of their study they report that seri
analysis of UA can determine the prognosis. 
      As a result of our study we found positive
correlations between SUA levels with CRP levels and
BASDAI scores. However, we did not detected any a
correlation among SUA and ESR levels. CRP as a
better acute phase reactant than ESR in AS patients
was indicated in some studies [17-19]. SUA levels
were significantly lower in the anti-TNF-α group than
in the NSAIDs group. As a result, anti-TNF-α
treatment suppresses inflammatory process more
strongly, so we may have found lower levels of SUA
in anti-TNF-α group. But more randomised controlled
studies are needed to demonstrate these findings. 

CONCLUSION

      According to this study, we can consider that SUA
level could be used as an inflammatory laboratory
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marker, such as CRP in AS patients. However, we
believe that more studies are needed about this
research. 
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Foam sclerotherapy combined with saphenofemoral ligation
procedure: long-term results 
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ABSTRACT
Objective: To evaluate the clinical effect of the foam sclerotherapy combined with saphenofemoral ligation
(FS-SFL) in a selected group of patients with varicose disease and present the long-term results of ten-year
ultrasonographic follow-up.
Methods: Sixty-five patients with primary varicose veins due to the great saphenous vein incompetence who
had been treated with FS-SFL were retrospectively reviewed over a period of ten years. The patients were
assessed before and after the treatment by Doppler ultrasonography and clinical examination.
Results: The mean age of the patients was 44.6 ± 11 years (range: 19 to 87 years), and 51 were females and
14 were males. Follow-up for all patients was ten years. The most common complication was skin pigmentation.
There were no major complications. No recanalization of the great saphenous vein was seen in any patient.
Conclusions: FS-SFL is a safe and effective method of treating varicose veins. This treatment have a low rate
of recanalization in their long-term follow-up.
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he superficial venous system and/or the deep
venous system can both be affected by chronic

venous insufficiency (CVI). Moreover, acquired or
congenital or disorders may result in venous
dysfunction [1, 2]. 
Age increases the prevalence of CVI. In Europe, in
adults between 30 and 70 years of age, 5% to 15%
were reported to have CVI, 1% of which also had
varicose ulcers. In the USA, reports have shown that
approximately 7 million people suffer from CVI,
accounting for 70% to 90% of all lower extremity
ulcers [3-5]. 
      CVI, which is a progressive, relapsing and chronic
disease, remains far from being fully understood or

properly treated, despite there being many methods
and theories which can be implemented with relative
immediate success [6]. 
      Although presently no causal therapies for the
treatment of chronic venous diseases have been found,
many newly developed methods for the treatment of
varicose veins are actively being promoted in the
literature. Recently, minimally invasive techniques
have increased in popularity, which has led to a shift
away from traditional surgery. However, the long-term
follow-up results of these treatment methods have only
just begun to be published. 
      In this study, we aimed to combine foam
sclerotherapy and saphenofemoral ligation (FS-SFL)
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and present the long-term results using the 10-year
ultrasonography follow-up of a select group of
patients.

METHODS

Patients 
      From January 2006 through to March 2007, a total
of 167 patients underwent treatment with FS-SFL.
Patient selection is shown in Table 1. This study
included 65 patients, comprising of 51 females and 14
males, aged between 19 and 87 years (mean 44.6 years
± 11 years), who were treated for varicose veins with
the great saphenous vein reflux. The patients were
analyzed retrospectively between January 2006 and
April 2017, in our center. 
      Our patients endured symptoms from 1 to 30 years
before seeking surgical treatment. Only 1 leg from
each patient was included in this study. The patients
were classified as ‘clinical, aetiological, anatomical,
and pathologic’ (CEAP). There were 25 patients in C3
class (with varicose veins or swelling), 31 patients in
C4 class (with pigmentation), 7 patients in C5 class
(with active ulcer), and 2 patients in C6 class (with
previous bleeding episodes) (Table 2). 
      The indications for treatment were based on

patient preference. The most common indication for
FS-SFL was large bulging varicosities and
accompanying symptoms, such as lower extremity
swelling, eczema, pigmentation, stasis dermatitis, and
ulceration. All of the patients underwent duplex
scanning to document the patency of the deep veins. 

Technique 
      The patients received either spinal (55 patients) or
general (10 patients) anesthesia. Varicosities were
treated by phlebectomy using Müller’s hooks, through
multiple small incision. This technique involved
making a 2 cm incision near the inguinal ligament, and
then exposing and ligating the great saphenous vein
and its tributaries 0.5 cm distal to the saphenofemoral
junction. Venous access was obtained by a 1 cm
incision made at knee level, allowing direct
cannulation of the great saphenous vein. After entering
the vein, a catheter was inserted. 
      The foam was then prepared by mixing 2 mL of
3% polidocanol (Aethoxysklerol, Cem farma, Turkey)
with 6 mL of air using Tessari’s technique; two 10-mL
syringes and a 3-way tap. The resulting 8 mL of foam
was injected into the collapsed vein via the
angiography catheter, as this was withdrawn along the
length of the vein about 8-10 seconds. 
      The limb was then elevated to 45° and the
sclerosing foam was injected. All of the patients

110 The European Research Journal   Volume 5   Issue 1   January 2019

Table 2. Demographic characteristics of the study patients 
Variables Data 
Age (years)  44.6 ± 11 
Limbs  !
 Right 27 (41.5%) 
 Left 38 (58.5%) 
Sex  !
 Female  51 (78.5%) 
 Male  14 (21.5%) 
CEAP !
 C3 25 (38.5%) 
 C4 31 (47.7%) 
 C5 7 (10.8%) 
 C6 2 (3.1%) 
Diameter of the GSV (mm)  6.7 ± 1.2 (range;4.3-8.0) 
Data are shown as mean ± standard deviation or number 
(%). CEAP = clinical, aetiological, anatomical, and 
pathologic classification, DVT = deep venous thrombosis, 
GSV = great saphenous vein  
!

Table 1. Inclusion and exclusion criteria 
 
Inclusion criteria  
Patients with primary symptomatic varicosities involving 
the GSV system  
No previous treatment for varicose veins  
 Exclusion criteria 
Maximum diameter of the greater saphenous vein was 
greater than 8 mm  
Patients with primary varicosities involving both the GSV 
and small saphenous vein  
Patients with previous surgery for varicose veins  
Patients previously treated with sclerotherapy for 
varicosities  
Previous DVT  
Peripheral vascular disease  
Known allergy to local anesthetic or sclerosing agents  
Patient was unable to undergo the procedure  
Patients who can not follow  
DVT = deep venous thrombosis, GSV = great saphenous 
vein 
!
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received a prophylactic dose of low molecular weight
heparin at the completion of the procedure. Use of
prophylactic antibiotics was left to the discretion of
the treating surgeon. The prophylactic dose of low
molecular weight heparin was continued for 1 week
after the operation.

Postoperative Management and Follow-up 
      An elastic bandage was applied for 7 days after
the procedure, followed by graduated compression
stockings for 1 month to 3 months. Patients were
advised to ambulate as early as possible. Further
assessments were scheduled after 1 week, 1 month, 3
months, and then 6 months. Patients were rechecked
after an average of 10 years. 
      Follow-up included any symptoms, or residual
and recurrent varicose veins determined by physical
examination. The color duplex examination stratified
the great saphenous vein system as fully obliterated,
partially obliterated  or reflux, or not obliterated. In
addition, the presence of deep vein thrombosis was
sought. The common femoral vein, the femoral vein,
the popliteal vein, the posterior tibial veins, the
peroneal veins, the soleal veins, and the medial and
lateral gastrocnemius veins were investigated by color
duplex ultrasonography using a standardized
technique.

RESULTS

      Technical success was observed in all of the
patients (100%). At a mean of 9 years, 8 months

(range: 8 years, 8 months-11 years, 3 months) after
surgery follow-up, satisfactory results were obtained
with improvement. 
      One patient (1/65; 1.5%) had symptomatic deep
vein thrombosis and recovered with coumadin. One
patient (1/65; 1.5%) had symptomatic superficial
thrombophlebitis and there was mild
hyperpigmentation in 3 patients (3/65; 4.6%) at the 6-
month follow-up. One groin (1/65; 1.5%) infection
occurred in a patient, which was treated successfully
with antibiotics. The time until return to work or back
to normal activity ranged from 1 to 5 days (median 2
days). 
      There were no other complications, such as
pulmonary embolism, peripheral nerve injury, skin
necrosis, groin hematoma, or allergic reaction to the
sclerosing drug (Table 3). 
      Ten years after treatment, 24 patients were
classified as CEAP C0, 26 patients were classified as
C1, 11 patients were classified as C2, and 4 patients
were classified as C4 (Table 4). 
      Doppler ultrasonography was performed for all of
the patients 10 years after surgery. The results showed
the great saphenous vein atresia without blood flow
signals, the great saphenous vein was obliterated in all
of the patients with thrombosis (65/65; 100%).

DISCUSSION

      For the management of varicose veins, many well-
established minimal access techniques have been
reported in the literature and several new endovenous
treatment methods have been recently introduced.
Treatment classically comprises the great saphenous
vein stripping with high ligation at the saphenofemoral
junction, either with or without phlebectomy. When
compared to conventional surgery, minimal invasive
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Table 3. Complications after FS-SFL  
Complications Limbs 
Groin infection 1 (1.5%) 
Skin pigmentation 3 (4.6%) 
Superficial thrombophlebitis 1 (1.5%) 
DVT 1 (1.5%) 
PE 0 (0%) 
Saphenous nerve injury 0 (0%) 
Hematoma 0 (0%) 
Allergy 0 (0%) 
Recanalization 0 (0%) 
Data are shown as number (%). DVT = deep venous 
thrombosis, FS-SFL = foam sclerotherapy combined with 
saphenofemoral ligation, PE = pulmonary embolism  

!

Table 4. Pre-treatment and post-treatment clinical CEAP 
classification change  
 C0 C1 C2 C3 C4 C5 C6 
Pre-treatment 
(n) 

   25 31 7 2 

Post-treatment 
(n) 

24 26 11  4   

CEAP = clinical, aetiological, anatomical, and pathologic 
classification  
!
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ablation techniques provide a significant reduction in
morbidity and pain post-procedurally. 
      An association between a lower reflux recurrence
rate and the saphenofemoral junction ligation in
conjunction with the great saphenous vein stripping
was reported by Rutgers and Kitslaar [7], and Jones et
al. [8]. when they compared their results to that of the
saphenofemoral junction ligation alone. The
saphenofemoral junction ligation without the great
saphenous vein stripping is insufficient as a long-term
control of varices and can be associated with a high
recurrence rate [9-11]. 
      In as much as 10% of cases, incompetence of the
anterior accessory saphenous vein results in a
recurrence after the great saphenous vein stripping,
and in 1% of cases, a missed true duplex the great
saphenous vein was reported [12] as a result of
inadequate dissection and the saphenofemoral junction
tributary division. 
      In 1944. Orbach [13] first described foam
sclerosants. In 2000, Tessari [14] described a new
technique for creating foam via small bubbles, using
2 syringes and a 3-way tap, he was able to produce
sclerosant foam. When compared to liquid for treating
saphenous trunk incompetence and large varices, foam
sclerotherapy has shown definite advantages [15],
which have proven to be maximally effective. The
early results reported between liquid and foam
sclerotherapy were compared by Hamel-Desmos et al.
[16]. In their study, using 88 randomized limbs at the
3-week follow-up, they reported the great saphenous
vein obliteration at a rate of only 40% using liquid
sclerotherapy and 84% using foam sclerotherapy.
Following sclerotherapy, recanalization of the great
saphenous vein is the most common cause of the high
incidence of recurrence. 
      In a study by Hobbs [17] on truncal saphenous
incompetence, a good outcome was reported 10 years
after treatment for 71% of surgically-treated patients
compared to only 6% of sclerotherapy-treated patients. 
      At first, as was considered with residual varicose
veins, it was thought that most of the recurrences
resulted from inadequate surgical techniques. Later,
however, through ultrasonography, it was discovered
that a significant number of recurrences will occur
even in the event of proper surgical treatment. The
process of neovascularization is responsible for
recurrent varicose vein formation.Over time

postoperatively, patients form new blood vessels that
eventually replace the function of the insufficient
trunk vein that was removed, most often the great
saphenous vein. 
      In this study, foam sclerotherapy and the
saphenofemoral junction ligation were combined.
Theoretically, this treatment would provide a
recurrence rate which would be lower than with
sclerotherapy on its own. At the saphenofemoral
junction, flush ligation complemented by foam
sclerotherapy decreases the recurrence rate
postoperatively, providing an expectation of a much
better result compared to those reported by liquid
sclerosant. Moreover, back pressure from the blood
column in the femoral vein at the saphenofemoral
junction has no effect on the head of foam in the
proximal vein, which can occur in closed procedures,
because the great saphenous vein, during this
procedure, is dissociated from the deep femoral vein.
Moreover, at this point, there is no risk to the deep
system of foam spillage, although there is still concern
about seepage through perforators. 
      We reported a lower the great saphenous vein
recanalization rate than that of Cavezzi et al. [18] ,
who in their study, used a technique which was similar,
but did not include the saphenofemoral junction
ligation. Admittedly, they used a technique which was
different than ours. An additional advantage of the
saphenofemoral junction ligation includes ligation of
the tributaries during this procedure. These can remain
in the patent after sclerotherapy and might cause a
recurrence. 
      Surgical treatment can include complications such
as hematomas and pain postoperatively, specifically,
along the path of the saphenous vein that was removed
by stripping [19]. In our study, no hematoma or nerve
damage was reported in any of the patients. 
      Treatment complications potentially include
venous thrombosis (coagulation system activation
during sclerotherapy has been reported), tissue
necrosis and allergic reactions. Accidental intra-
arterial administration is among the complications
which are most serious, which could cause limb
necrosis, possibly resulting in the necessity for
amputation of that limb. Migrating gas bubbles are a
complication specific to the foam method, and mostly
travel into pulmonary circulation. If a patent foramen
ovale is present, however, systemic circulation
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migration of the gas bubbles might occur. In cases
such as this, central nervous system damage may
result, temporarily causing headaches, visual
disturbances, and even the rare possibility of a stroke.
Another theory includes endothelin activity which
increases post-procedurally causing neurological
complications, affecting the cerebral vessels [20]. In
our study, deep vein thrombosis developed in one
patient.

CONCLUSION

      Foam sclerotherapy in combination with
saphenofemoral ligation was found to be a safe,
effective, and less expensive method for severe lower
extremity varicosis, resulting in a treatment time
which is shorter a much faster recovery and  low
recurrence rates.
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Evaluation of nursing students’ diagnoses using the Omaha
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ABSTRACT
Objective: Nursing process guides the students in the diagnosing, planning, intervention and evaluation of
patients/families, and it also gives a systematic point of view. The Omaha System is used as a nursing
classification system in public health nursing course practice areas. It was conducted in order to examine the
nursing diagnoses identified by the students according to the Omaha System.
Method: It was a retrospective, analytical research. Practice files of 51 students who took the public health
nursing course created the sample.
Results: According to the Omaha problem classification list (PCL), the students in the study identified a total
of 412 problems. According to Omaha PCL, the students mostly used the area of health behavior, followed by
the physiological, psychosocial and environmental areas respectively. It was determined that 73% of the
students had sufficient skills to use the Omaha System and 26.8% of them were inadequate.
Conclusion: It was observed that the nursing diagnoses identified by the students in line with the determined
learning targets were sufficient.
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ursing process guides the students in the
diagnosis, planning, intervention and evaluation

of patients, and it also gives a systematic point of view
[1, 2]. In a study by Erdoğan and Esin [3], which
measured the efficacy of the Omaha System, a total of
1,783 nursing interventions were presented and
defined. Results of this study revealed a high
reliability, and the Omaha System was reported to be
useful in defining public health nursing practices [3]. 
      In our country, most of the undergraduate nursing
schools offer nursing courses and training according
to the specific type of nursing practice required. For
example, in clinical practice, the NANDA Nursing

Diagnoses Classification is usually used, while within
the public health practice the Omaha System is used
for planning home visits [3, 4]. Nevertheless, students
can be expected to experience to difficulties in the
nursing process as they attempt to apply what they
have learned during classroom lectures. 
      The Omaha System was developed by the Visiting
Nurse Association of Omaha, Nebraska in 1975 in the
United States and was approved by the American
Nursing Association (ANA) in 1992 [5]. The Omaha
System has been actively used in Turkey since 1999
in nursing degree programs and public health nursing
education. Both educators and students have found
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this system very useful for developing students
information management skills [2]. The Omaha
System outlines the terms and codes which define
health and which range from the general to the
specific. The taxonomy of the system is arranged for
use by nurses as well as professionals in other
disciplines. The model is composed of the Problem
Classification Scheme (PCS), the Problem Rating
Scale (PRS), and the Nursing Intervention Scheme
(NIS), all of which are compatible with each other [6,
7]. The PCS consists of four domains: environmental,
psychosocial, physiological, and health behaviors.
These contain 42 past, existing, or probable health
problems and nursing diagnoses of family and
community. An implemented intervention also has
four domains: the problem, category, target, and
definition of care. These encompass education,
guidance and counseling, treatment procedures, case
management and surveillance. The results and
progressions obtained at the end of nursing
interventions are evaluated with the PRS. With this
scale, the acquired information, behavior, and status
are evaluated with a minimum score of 1 and a
maximum score of 5. The use of the PRS with the
other two components of the Omaha System creates a
comprehensive problem solving model for education,
application and research [7, 8]. 
      A review of the literature showed studies which
used the Omaha System in occupational health
nursing, school health nursing, nursing homes and
some clinical fields [6, 9-14]. These studies focused
specifically on the use of the Omaha System. As noted
earlier, this classification system is used in the public
health nursing courses in our country. Although it
differs from the nursing process that students learn for
three years and from the North American Nursing
Diagnosis Association (NANDA) nursing diagnosing
list, no studies have reported any difficulties in using
the Omaha System in undergraduate education. This
study was carried out with the aim of evaluating the
nursing diagnoses made by third-year public health
nursing students using the Omaha System.

METHODS

      This study was carried out as a retrospective,
analytical study between 02 March-18 May 2016. It

was planned to include 51 students who the took
public health nursing course. Data were collected
same academics years. However, the study was
continued with 41 students as 10 of them did not agree
to participate in the study. The practice files of these
students who applied at 4 Family Health Centers
(ASM) located in Umraniye, Istanbul province were
examined.

Characteristics of Students 
      At Acıbadem University, Faculty of Health
Sciences, Nursing Department, 3rd year students took
part in the research. Students who took the Public
Health Nursing course during the spring semester had
internal medicine, surgery, pediatrics, and gynecology
nursing courses before taking the course. On top of
this knowledge, the public health nursing course was
given the students as 3 hours of theoretical lectures
and 8 hours of practical lectures per week. 
      The nature of the public health nursing course is
different from the nature of the clinical field courses.
The learning objectives are therefore different and
broad. Within the scope of the research, the practice
objectives of the public health nursing course expected
from the students are as follows: 
      • To know the basic philosophy, duties, powers
and responsibilities of public health nursing,
      • To provide health services to the individuals
from all age groups as a public health nurse,
      • Pregnancy follow-up and follow-up of the
child between 0-1 years of age
      • Use Omaha System and make appropriate
nursing diagnose
      • To be able to make at least 1 nursing diagnosis
suitable for 4 separate areas of Omaha System 

Researchers' Characteristics
      There were 1 assistant Professor and 1 lecturer in
the field of Public Health Nursing at same institution
in the study.

Phases of Teaching Omaha System
      To enable students to use the Omaha System
professionally as a part of the research: 
      • In the public health nursing course, the Omaha
System was explained for 2 hours theoretically. 
      • After the theoretical presentation, the
instructors explained the care plan based on one
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sample case, according to the Omaha System. 
      • The class of 51 people was divided into 10
groups. 10 separate case scenarios were given and
students were asked to prepare a nursing care plan
according to the Omaha System.
      • The workshops were conducted by presenting
the cases prepared by the groups in the class
environment. 
      • Two separate families were assigned to the
students when they went out for field practice. The
students were requested to collect data from the
families according to the Omaha System. 
      • The students visited each of the families they
were assigned 3 times and prepared the practice file. 
      • The practice files prepared by the students
were discussed with the instructors in the practice
field. 
      • The instructors made home visits at least once
with each student. During these home visits, the
instructors identified problems for the family
according to the Omaha System. 
•     One of these practice files prepared by the students
is included in the research. 
In accordance with the practice objectives of the
course, the practice files were examined according to
the following criteria (Table 1). According to the Table
1; at least one nursing diagnosis must be placed in
each area. The qualifications of the students are
determined according to the types and number of
diagnoses that they put. 

Data Collection 
      The data were collected with the "Characteristics
of Family Form", the "File Assessment Form
(Student)", and the “File Assessment Form
(Educator)”, which were created by the researchers in
accordance with the literature. 

      1. Characteristics of Family Form: The surname
of the family, family type, number of family members

and their ages were recorded on this form.
      2. File Evaluation Form (Student): This form
consists of problems in Omaha PCL. In this form,
problem areas and nursing diagnoses identified by the
students are marked. 
      3. File Evaluation Form (Instructor): This form
consists of problems in Omaha PCL. In this form, the
problem areas and nursing diagnoses identified by the
instructors are marked.

Research Questions:
      1- Can students choose the nursing diagnoses
included in the Omaha system they were introduced
to recently? 
      2- What are the levels of competence of students
to identify nursing diagnoses in the Omaha system
they were introduced to recently? 

Ethical Aspects of the Research 
      This study was approved by the ethical review
boards at the authors institution (Number: ATADEK:
2016-11).

Statistical Analysis 
      The data were evaluated using the number and
percentage distributions of variables in the SPSS 15
statistical program. 

RESULTS

      When the practice files of 41 students who took
the public health nursing course and followed 2
families in practice area were examined, the following
findings were obtained. 

The Characteristics of Examined Families 
      Of the families who examined in the research,
87.8% (n = 36) were living in a nuclear family and
9.8% (n = 4) were living in extended families. Thirty-
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Table 1. Levels of competence according to nursing diagnoses determined by students  
Qualification 
Level 

Environmental 
Domain 

Psychosocial 
Domain 

Physiological 
Domain 

Health Behavior 
Domain 

Inadequate <1 <1 <1 <1 
Adequate  1 1 1 1 
Good  1 2 3 4 
Excellent >1 >2 >3 >4 
!
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nine percent of the families had three members, 24.4%
had four members and 36.6% had five members. The
age range of mothers was between 21-30 years
(53.6%), while the age range of fathers was between
26-30 (34.1%). Most of the families (43.9%) had one
child, while 29.3% of the families had two children. 

Making Nursing Diagnoses Using the Problem
Classification Scheme
      We observed that the students identified 412
problems using the Omaha PCS. The most commonly
identified domain was health behavior (n =164), the
second was physiological (n = 112), the third was
psychosocial (n = 76), and the fourth was the
environmental domain. 
      Using the Omaha PCS, educators identified and
examined 1,142 problems. The most common problem
was in the health behavior domain, followed by
physiological (n = 273), psychosocial (n = 245), and
environmental domains (n = 223). 
      The most common problems that the students
selected in the PSC were having incorrect/ inadequate
knowledge about family planning methods (n = 24),
imbalanced nutrition (n = 18), smoking (n = 17),
inadequate/irregular exercise (n = 17), insufficient oral
care/brushing of teeth and flossing (n = 15), difficulty
in breastfeeding (n = 12) and tooth decay (n = 11)
(Table 2). 
      The most commonly selected problems by the
educators in the PCS were insufficient oral
care/brushing teeth and flossing (n = 35);
inadequate/irregular exercise (n = 30); inadequacies in
periodic dental and medical checkups (n =

30);imbalanced nutrition (n = 27); frequently waking
up at night (n=26); having incorrect/inadequate
knowledge about family planning methods (n = 26);
using a method with a limited effect/using it
irregularly (n = 25); sedentary life style (n = 25); tooth
decay (n = 25); difficulty in coping with stress (n =
25); inappropriate exercise/resting/nutrition behaviors
(n = 23); scarcity of external stimuli/leisure activities
(n = 21), and low income (n = 21) (Table 3). 

Competence Levels of Students in Determining
Nursing Diagnosis by Using Omaha System 
      Of the 41 practice files examined, 24.3% of the
students were found to be adequate, 26.8% of the
students were good, and 21.9% of them were found at
a very good level in determining the nursing diagnosis
from the Omaha System. 26.8% of the students were
found to be inadequate to determine the nursing
diagnosis according to the Omaha System. 

The Distribution of Categories of Nursing
Intervention in the Diagnosis Domain 
      Students identified 397 categories of nursing
intervention for 412 problem domains. When these
categories were examined, it was seen that
intervention categories intended for health education,
guidance and counseling (n = 377), case management
(n = 15) and treatment process (n = 5) were most often
implemented. For 1,142 problem domains identified
by the educators, 1,144 nursing intervention categories
were identified. After careful consideration, the first
nursing intervention category was identified as health
education, guidance and counseling (n = 1,118); the
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Table 2. Students’ nursing diagnoses 
Diagnosis Domain and Nursing 
Diagnosis 

Symptoms and Findings Number % 

Physiological Domain 
22. Teeth  

 
03. Tooth decay 

 
11 

 
9.7 

33.Antepartum/Postpartum 06. Difficulty in breastfeeding 12 10.6 
Health-Related Behaviors Domain 
35. Nutrition 

 
05. Imbalanced nutrition 

18 
 

10.9 
 

37. Physical Activity 02. Inadequate / irregular exercise 17 10.3 
38. Personal Hygiene 05. Insufficient oral care/ brushing of teeth and 

flossing 
15 9.1 

39. Substance Use 03. Smoking 17 10.3 
40. Family Planning 01. Having incorrect/ inadequate knowledge 

about family planning methods 
24 14.6 

!
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second was the treatment process (n = 14); and the
third was case management (n = 12). 

DISCUSSION

      In this study, the practice files prepared by
students during the practice of public health nursing
were examined. Both students and educators identified
the problems related to the health behavior domain
during the home visits as ranking in first place. It can
be said that the students are similar to the educators in
the nursing skills of this area.The problems related to
the physiological domain ranked second, and the
psychosocial and environmental domains ranked third
and fourth respectively. The study by Erdoğan and
Esin [3] also identified and listed problems in the same
order of health behavior, physiological, psychosocial
and environmental domains. However, this order was
psychosocial, environmental, physiological, and
health behavior domains in the study by Slack and
McEwen [15]. In the other studies using the Omaha
System, physiological health problems were identified
as the most important [1, 10, 11, 13-15]. 

      It was determined that 73% of the students were
adequate when considering the nursing diagnoses
determined according to the Omaha System. However,
26.8% of the students were inadequate in establishing
a nursing diagnosis using the Omaha System. This
inadequacy of the students has been mainly in
identifying the nursing diagnosis of the environmental
and psychosocial areas. In the first 3 years of nursing
education, students are more concentrated on the
physiological problems of the individual by
performing clinical field applications. In public health
nursing class, it is thought that students use nursing
diagnoses specific to the field of health behavior more
because the educational role of public health nurses is
emphasized. 
      In accordance with the PCS, students determined
that the most commonly-coded diagnoses in the health
behavior domain were having incorrect/inadequate
knowledge about family planning methods,
imbalanced nutrition, smoking, and
inadequate/irregular exercise (Table 2). Diagnoses
identified by the educators were in the areas of
personal hygiene, inadequacy in periodic dental and
medical examinations, inadequate/irregular exercise,
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Table 3. Educators’ nursing diagnoses 
Diagnosis Domain and Nursing 
Diagnosis 

Symptoms and Findings Number % 

Environmental Domain 
01. Income 

 
01. Low income 

 
21 

 
9.4 

Psychosocial Domain 
07. Social Contact 

 
03. Scarcity of external stimuli /leisure activities 

 
21 

 
8.6 

12. Emotional Stability 09. Difficulty in coping with stress 25 6.1 
Physiological Domain 
22. Teeth 

 
03. Tooth decay 

 
25 

 
6.1 

33. Antepartum/Postpartum 02. Inappropriate exercise/resting/ nutrition 
behaviors 

23 8.4 

Health-Related Behaviors 
Domain 
35. Nutrition 

 
05. Imbalanced nutrition 

 
27 

 
6.6 

36. Sleep and Rest Patterns 02. Frequently waking up at night 26 6.4 
37. Physical Activity 01. Sedentary life style 25 6.1 

02. Inadequate/ irregular exercise 30 7.4 
38. Personal Hygiene 05. Insufficient oral care/ brushing teeth and flossing 35 8.6 
40. Family Planning 01. Having incorrect / inadequate knowledge about 

family planning methods 
26 6.4 

02. Using a method with a limited effect/using it 
irregularly 

25 6.1 

41. Health Care Supervision 01. Inadequacies in periodic dental and medical 
examinations 

30 7.4 

!



Eur Res J 2019;5(1):114-121 Nursing students’ diagnoses using the Omaha System

having incorrect/inadequate knowledge about family
planning methods, and waking up frequently at night
(Table 3). In the study by Kulakçı and Emiroğlu [13],
the most frequently identified nursing diagnoses
within the health domain were related to personal care,
physical activity, sleep, resting and nutrition. The
study by Martin et al. [8] reported that problems were
discovered in the domains of pregnancy and nutrition,
health care supervision in health management, and
interpersonal relations and mental health. In the study
by Brooten et al. [6], health care supervision and
nutrition received the most frequently assigned
diagnoses, especially for women with high-risk
pregnancies. Inadequacy in periodic dental and
medical checkups was found to be one of the most
important health care supervision problems. In the
study by Slack and McEwen [15], 67% of the
community required education about diet, physical
activity, and nutrition. Although the studies were
conducted on different populations, some basic
nursing diagnoses had common factors (e.g. physical
activity, nutrition). The results of this current study
showed similarities to the literature. 
      The most frequent nursing diagnoses in the
physiological domain, which were coded by the
students, targeted tooth decay and difficulty in
breastfeeding, whereas the educators coded tooth
decay, inappropriate exercise/resting/nutrition
behaviors in this same domain.  Differences and
similarities were observed between the nursing
diagnoses coded by the students and the educators.
The differences in this domain could be attributed to
students’ focus on the breastfeeding training that they
would give to women who had recently given birth,
whereas the educators could interact with the women
with a more holistic point of view. Although the study
by Gür et al. [11] identified most of the problems to
be in the physiological domain, the teeth were reported
to be the fourth most important problem. Aylaz et al.
[1] found that 36.4% of the individuals had inadequate
oral and dental care. The results of this study were
similar to those of the literature. 
      Within the parameters of the PCS, none of the
nursing diagnoses in the psychosocial domain were
cited as the most frequent diagnosis by students who
indicated that they experienced difficulties in
collecting data in the psychosocial domain. These

areas included sexuality, abuse, neglect, contact with
community resources, and social relations. They also
stated that they recognized the limits of the
interventions to be implemented. The nursing
diagnoses identified by the educators within the
psychosocial domain were the scarcity of external
stimuli/leisure activities and the difficulty in coping
with stress. The Yoo et al.'s study [5] also reported
problems in stress management in this domain. 
      While referring to the PSC, students were unable
to identify a nursing diagnosis for the environmental
domain. They expressed that they felt they were not
experienced enough to do so. On the other hand, the
educators identified the nursing diagnosis of low
income from this domain. In the study of Aylaz et al.
[1], the diagnosis of low income (30.9%) and
difficulty to provide their needs (27.3%) in the
families were determined mostly. Additional support
for this nursing diagnosis comes from the Monsen et
al.'s study [12] which determined that mothers and
children with low income were at high risk for
developing serious health problems. Another study by
Brooten et al. [6] reported the income diagnosis in
every domain. 
      Students and educators determined the nursing
intervention categories after identifying the domains
with problems. Both groups found a high number of
nursing diagnoses belonging to the categories of health
education and guidance and counseling. The same
conclusions were reached in the study by Erdoğan and
Esin [3]; and our own study reflected similar results.
The study by Brooten et al. [6] determined that
surveillance was the main nursing intervention
category to be reported. Yet the results of our study
differ from the Brooten et al.'s study [6]. 

CONCLUSION

      Students were found to be at a sufficient level to
determine nursing diagnosis using Omaha System.
They choose the nursing diagnoses included in the
Omaha System. However, it is thought that the
instructors should use a wider range of environmental
and psychosocial areas that are 2 of the 4 areas of
Omaha PCL, which are used in the field of public
health nursing course. 
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      We recommend that students be offered more case
studies to be reviewed and assessed using the Omaha
System in their public health nursing practice courses.
We also suggest the following: 
      • Create more opportunities for case discussion
and simulation methods to facilitate students’ learning
how to execute a comprehensive assessment approach
to the family and its environment. 
      • Emphasize that each stage of the nursing
process as featured in the Omaha System is connected
to the others, and these should be evaluated together. 
      • Require students to prepare more case studies
in the practice fields. 

Highlights
      • In accordance with the Omaha Classification
List, students found 412 problems, whereas the
educators found 1,142 problems. 
      • We observed that the students identified 412
problems using the Omaha Problem Classification
Scheme. The most commonly identified domain was
health behavior (n = 164), the second was
physiological (n = 112), the third was psychosocial
(n=76), and the fourth was the environmental domain. 
      • Using the Omaha Problem Classification
Scheme, educators identified and examined 1,142
problems. The most common problem was in the
health behavior domain, followed by physiological (n
= 273), psychosocial (n = 245), and environmental
domains (n = 223), respectively. 
      • Although there were similarities between the
nursing diagnoses identified by the students and the
educators, the problems identified by the students
were limited. 
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ABSTRACT
Objective: In this study, we aimed to investigate relationship between perception of tobacco packaging pictorial
warnings and the nicotine addiction levels of smokers who admitted to smoking cessation clinic in Malatya,
Turkey.
Methods: Three hundred fifty-six patients were enrolled from the Malatya State Hospital Smoking Cessation
Clinic. The characteristics of the patients, and number of cigarettes smoked were evaluated. The Fagerström
test for nicotine dependence was used. Fourteen of the best-known and most effective pictorial health warnings
on cigarette packages were shown and evaluated.
Results: The two best-known pictorial warnings in both male and female participants were pictorial 6, “Smoke
contains benzene, nitrosamines, formaldehyde, and hydrogen cyanide” and pictorial 7, “Smoking causes fatal
lung cancer”. The third best-known pictorial warning for female was pictorial 4, “Smokers die younger,” and
for male it was pictorial 1, “Smoking may reduce blood flow and causes impotence”. Female were most affected
by pictorial 11, “Protect children; don’t make them breathe your smoke’’, and male were most affected
bypictorial 1, “Smoking may reduce blood flow and causes impotence” (p < 0.043 and p = 0.01, respectively).
Fagerström scores compared with pictures mostly known and affected by participants, the highest and lowest
scores belongs to same pictures; the highest Fagerström score was 8.29 ± 2.14 for best known and 8.25 ± 2.19
for most affected picture is number 2; the lowest Fagerström score was 6.46 ± 2.55 for best known and 6.56 ±
2.68 for most affected picture is number 3.
Conclusion: The effect of pictures about the decision to quit smoking may be investigated by a qualitative
study especially for pictures 1, 2, 4, 6, 7, and 11.

Keywords: pictorial health warnings, smoking cessation, cigarette, tobacco
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moking is among the worst public health
problems of Turkey. As is the case in the entire

world, smoking is a widespread and considerable

public health problem. Approximately one fifth of the
world’s population smokes and about 6 million people
die every year due to tobacco use. According to
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estimations, this figure is expected to reach 10 million
in 2020 [1, 2]. 
      Today, over 80% of smokers start smoking when
they are aged younger than 18 years [3]. There are
various methods for the purposes of educating society
on the detriments caused by smoking. One of the most
cost effective measures is printing warning messages
on cigarette packages; because a person who smokes
a pack of cigarettes every day must see the packaging
more than 7000 times a year. 
      First, written warnings were printed on packs.
Later, assuming that pictorial warnings could be much
more effective, pictorials emphasizing the detriments
were included. Warning messages were first written
on cigarette packs in 1965, and pictorial health
warnings were first used on cigarette packsin Canada
in 2001 [4]. There are legal sanctions and measures
against cigarette use in Turkey. The World Health
Organization’s MPOWER pack, which has a
considerable place with regard to smoking control,
includes essential applications such as preventing
passive smoking, providing support to smokers to stop
smoking, increasing taxes, banning advertising or
promotion of tobacco products, training and warning
society as to the detriments of tobacco products. It also
aims to monitor and evaluate smoking control process. 
      There are various applications for the purposes of
educating society on the detriments of smoking. One
of the most significant and effective applications is
inclusionof pictorial warning messages on cigarette

packs because they are much more effective than text
alone. Printed and pictorial messages on
cigarettepacks were obligatory in Turkey as of 2011
[5, 6]. 
      In this study, we evaluated relationship between
perception of tobacco packaging pictorial warnings
and the nicotine addiction levels of smokers who
admitted to smoking cessation clinic in Malatya,
Turkey.

METHODS

      The study was conducted on 356 patients who
attended the Malatya State Hospital Smoking
Cessation Clinic. Patients who presented to the clinic
between March 2015 and July 2015 were shown the
14 pictorial warnings and questioned as to which was
the best known, and which one led them to apply to
the Smoking Cessation Clinic. The study included an
initial screening using a structured self-administered
questionnaire used to collect the following
information: socio-demographic variables including
age, gender, and education. The degree of nicotine
dependence was assessed at baseline with the
Fagerström test of nicotine dependence (FTND)
consisting of six questions designed to measure
tobacco dependence, which predicts smoking
cessation and includes components of cigarette
consumption and its typology. Typology has been
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Tablo 1. Demographic variables of participants 
 n % 
Gender Women 111 31.2 

Men 245 68.8 
Age ! 20 17 4.8 

21-30 104 29.2 
31-40 113 31.7 
41-50 76 21.3 
51-60 30 8.4 
> 60 16 4.5 

Education Status Did not finish any school 3 0.8 
Primary education 114 32 
Secondary education 89 25 
University 139 39 
Master Degree 11 3.1 

Total 356 100. 
!
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constructed to describe smokers according to when
and why they smoke and their capability to refrain
from smoking. The FTND score can range from 0 to
10 point with a score of 0-2 indicate minimum nicotine
dependence whereas a score of 8-10 indicate very high
dependence. 

Statistical Analysis 
      Statistical analyzes were performed using the
SPSS version 15.0 program. Normal distribution of
variables was examined by histogram graphs and
Kolmogorov-Smirnov test. Nominal variables were
compared with Pearson Chi Square and Fisher's Exact
Tests. Statistically significant results were obtained
when the p value was below 0.05. 

RESULTS

      One hundred ten female and 246 male applied to
the Malatya State Hospital Smoking Cessation Clinic
and were included in the study. The average age of the
patients was 35 years (range, 14 to 75 years); the
average smoking period was 16 years (range, 2 to 55
years). The sociodemographic characteristics of the
participants are shown in Table 1. 
      Forty-two percent of the group were university
graduates, and the remaining 58% were high school
or primary school graduates. The two best-known
pictorial warning were pictorial 6, “Cigarette smoke
contains carcinogens such as benzene nitrosamine,
formaldehyde, and hydrogen cyanide” (female/male:
21.9%/22.2%) and pictorial 7, “Smoking causes fatal
lung cancer” (female/male: 20.4%; 20%). The third
best known for female was “Smokers die younger”
(12.6%), and for male it was pictorial 1, “Smoking
reduces blood flow and causes impotence” (16.7%)
(Figure 1). Pictorial 11, “Protect your children; don’t
make them breathe your smoke” mostly affected
female, and pictorial 1, “Smoking reduces blood flow
and causes impotence” mostly affected male (p <
0.043 and p = 0.01, respectively) (Figure 2). 
      When Fagerström scores compared with pictures
mostly known and affected by participants, the highest
and lowest scores belongs to same pictures; the highest
Fagerströmscore was 8.29 ± 2.14 for best known and
8.25 ± 2.19 for most affected picture is number 2; the
lowest Fagerström score was 6.46 ± 2.55 for best
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known and 6.56 ± 2.68 for most affected picture is
number 3 (Tables 2 and 3). 

DISCUSSION

      Printing warning messages on tobacco product
packaging is a cost effective approach. This is also
referred to in the Tobacco Control Frame Agreement
as MPOWER Pack [7, 8]. Smokers and non-smokers
see such messages. At the beginning, only pictorials

that referred to problems caused by smoking were
printed. This was anappropriate method because it was
more efficient. In addition, they caught the attention
of illiterate smokers. Pictorial warning messages were
first printed on cigarette packs in 2001. 
      In our study, the two pictorial warnings most
recognized by female and male were “Cigarette smoke
contains carcinogens such as benzene nitrosamine,
formaldehyde, and hydrogen cyanide” and “Smoking
causes fatal lung cancer”. With regard to impression,
female were most impressed by the message “Protect
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Figure 2. The most impactful pictorial warnings among men and women.

Tablo 2. Fagerström scores for mostly known pictures 
Picture 
Number 

Fagerström Scores 
(Mean ±SD) 

1 7.19 ± 2.10 
2 8.29 ± 2.14 
3 6.46 ± 2.55 
4 6.86 ± 2.39 
5 6.89 ± 2.26 
6 6.86 ± 2.29 
7 7.05 ± 2.26 
8 7.06 ± 2.43 
9 6.65 ± 2.56 
10 7.11 ± 2.27 
11 6.83 ± 2.02 
12 7.50 ± 2.50 
13 7.00 ± 2.45 
14 7.55 ± 1.57 
!

Tablo 3. Fagerström scores for mostly affected pictures 
Picture 
Number 

Fagerström Scores 
(Mean ±SD) 

1 7.30 ± 2.26 
2 8.25 ± 2.19 
3 6.56 ± 2.68 
4 6.91 ± 2.23 
5 6.81 ± 2.29 
6 6.78 ± 2.34 
7 7.07 ± 2.21 
8 7.15 ± 2.43 
9 6.94 ± 2.25 
10 7.03 ± 2.51 
11 6.70 ± 2.03 
12 8.00 ± 2.45 
13 7.69 ± 1.97 
14 7.17 ± 1.72 
!
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your children; do not make them breathe your smoke”,
and male were most affected by “Smoking reduces
blood flow and causes impotence”. 
      In a study performed on high school graduates,
likewise, male students stated that they were
particularly affected by the impotence effect of
smoking. Impotence is important for male. Female
students mostly refer to the importance of smoking
during pregnancy because of its effect on unborn
babies. This shows that females and males pay
attention to different subjects. On the other hand, both
male or female students found the lung cancer warning
most striking [9]. Lung cancer is a feared complication
due to its fatality rate. 
      Providing awareness of the detrimental effects of
smoking using pictorial warnings is an influential
method. Supporting photos carrying clear messages
that reflect serious health problems would be a good
educational practice. Current pictorials have not been
found sufficient by high school students. 
      In the study by Vardavas et al. [10], the pictorial
and notice with strongest warning was mostly
“Smoking causes fatal lung cancer” with a frequency
of 38.0%, followed by “Smoking is detrimental to
your unborn baby” at 11.7%, and “Protect your
children; do not make them breathe your smoke” with
6.6% (10). In a Turkish study by Bayrak et al. [11],
the most influential warning message was “Smoking
is detrimental to your unborn baby” with a rate of
70.6%, which proves that different pictorials and notes
could have differing effects on different social groups. 
      With regard to tobacco control, cigarette packs
could be an efficient tool to transmit information on
the detrimental effect of smoking. They will be
particularly effective among people with poor literacy
and children. The more cigarette packs there are, the
better the message is received. The findings to date
show that pictorial warnings notify people better about
health risks, provide high awareness and visibility
between non-smokers and youths, and clarify health
risks, as such, they are much more effective than
written warnings or notices alone. 
      Studies also show that regularly updating pictorial
warnings on cigarette packs and making them large
and striking would make them persuasive, and provide
public support, medical information, and motivation
to quit smoking [12]. Another study in Mexico found
that pictorial warnings hada more positive effect than

written ones [13]. 
      As with our study, another study reported that
people with lower education were more prone to
addiction. This might be both due to lack of education
or assuming cigarette smoking as a relief method
while coping with difficulties. In the same study, no
differences was observed in Fagerström scores in
relation with the participants’ sex [14]. On the
contrary, in our study, Female were significantly more
dependent than male according to statistical
estimations. 

CONCLUSION

      Pictorial warnings on the cigarette packs are very
influential for the purposes of establishing social
awareness in the challenge against smoking. For
Turkey, reinforcing written warning messages on
cigarette packs with pictorials is an important
development. This study is a precursor of detailed
research about relation between smoking cessation
and pictorial warnings. At the end of this study, the
effect of pictures about the decision to quit smoking
may be investigated by a qualitative study especially
for pictures 1, 2, 4, 6, 7, and 11. 
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Needlestick and sharps injuries among nurses at Atatürk
university research hospital and their practices after injury 
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ABSTRACT
Objective: Exposure to needlestick and sharps injuries (NSI) is among the major occupational risks of health
workers. Yearly 385,000 NSI are reported by health workers. In this study, we aimed to evaluate the frequency
of NSI among nurses at Atatürk University Research Hospital together with the elaboration of the utilization
of effective preventive measures used for infection control as well as the affecting factors.
Methods: All 562 nurses working at Atatürk University Research Hospital during September-November 2016
were invited to fill a questionnaire with 27 items. Questions were asked about the sociodemographic
characteristics,having experienced NSI, usage of protective equipment, and hepatitis B vaccination status. A
total of 555 (98.7%) nurses volunteered to participate. Verbal consent was taken from the participants.
Results: Of the participants, 425 (76.6%) were females, and 130 (23.4%) were males. Their mean age was
27.5 ± 7.4 years. 52.6% (n = 293) of the participants were in the surgical clinics while 47.4% (n = 262) were
in the medical clinics. Of the participants, 21.6% (n = 120) stated that they experienced a needlestick or sharps
injury within the last one year. Of those injuries, 16.7% (n = 20) happened while removing the needle tip from
the syringe, 29.2% (n=35) while trying to reattach the needle cap, 16.7% (n = 20) while filling the syringe, and
12.5% (n = 15) while drawing blood from the patient.
Conclusion: Health workers should be trained on injuries and all other occupational risks with cutting and
puncturing tools, and they should be instructed on the use of protective equipment.
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xposure to needlestick and sharps injuries (NSI)
is among the major occupational risks of health

workers. According to the Centers for Disease Control
and Prevention (CDC) estimates, yearly 385,000 NSI
are reported by health workers. On the other hand, it
has been shown that 50% or more of the NSI was not
reported [1]. There is the particular importance of
NSIcontaminatedwith body fluids in the transmission
of more than 20 pathogens, especially HIV, Hepatitis
B, and Hepatitis C to health workers [2]. NSI refer to

medical or laboratory equipment (needles, shredded
intravenous cannulation devices, broken glass
fragments, lancets, pipettes or ampules, and injectors)
that can cause skin penetration injury when held by
hand [3]. According to the International Labor
Organization (ILO), the most exposed occupation to
needle injuries among health professionals are nurses
[4]. The insufficient number of nurses and the intense
and long working hours brings many occupational
risks that involve members of this group, including
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NSI [5]. Injuries with cutting and needling tools are
fundamental problems for healthcare workers in the
sense of spreading infections [6]. Transmission mainly
occurs by percutaneous or the mucosal route.
Percutaneous spread happens through deep cuts,
cutting with sharp tools, puncturing with needles,
burning or peeling, while transmission via mucosal
route occurs by contact with the nose, eyes, oral
mucosa, blood, or body fluids [7]. The best method to
protect health personnel is to prevent their contact with
blood [8]. Means of protection from bloodborne
infections are compliance with universal precautions,
barriers, cleaning of used devices, gloves, and other
equipment, as well as waste disposal, immunization,
and protective measures after exposure [9]. The
Patient and Employee Security Department of the
Ministry of Health is valuable from this perspective
[10]. Despite the decrease in percutaneous injuries
parallel to the preference of disposable medical
devices, blood drawing with vacuum tubes, and
appropriate disposal of cutting and needling tools, the
current rate of NSI remains still high in Turkey [11]. 
      In this study, we aimed to evaluate the frequency
of NSI among nurses at Atatürk University Research
Hospital together with elaboration of the utilization of
effective preventive measures used for infection
control as well as the affecting factors.

METHODS

      The population of this descriptive-cross-sectional
study was nurses working at Atatürk University
Research Hospital. A questionnaire with 27 items was
applied to the participants who accepted to join. Items
in the questionnaire were: Questions on the
sociodemographic characteristics of participants such
as age, gender, marital status, department, and duration
of work. The second section of the questionnaire
consisted of questions on the experience with NSI
such as the practice causing injury (drawing venous
blood, cannulation, drug administration, etc.), the
injuring instruments (needles, lancets, bottles, etc.),
usage of protective equipment, and hepatitis B
vaccination status. The population under study
consisted of 562 nurses. The study was conducted
between September-November 2016. Before the
study, approval was obtained from Atatürk University

Faculty of Medicine Ethics Committee (decision no.
01, date 28.01.2016). All nurses in the population were
invited to join the study; 555 (98.7%) volunteered to
participate. Verbal consent was taken from the
participants. 

Statistical Analysis 
      The SPSS 22.0 for Windows software (SPSS Inc.,
Chicago, IL, USA) was used for data analysis.
Descriptive statistics for all variables were given as n,
percentage, mean, and standard deviation (SD). The
Chi-square test was used for the bivariate analysis of
categorical variables and Student t test or Mann-
Whitney U test for numerical variables. A p - value <
0.05 was accepted as statistically significant. 

RESULTS

      A total of 555 nurses (98.7%), including 425
(76.6%) females and 130 (23.4%) males, participated
in the survey. Their mean age was 27.5 ± 7.4 years.
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Table 1. Demographic characteristics of the participants 
Characteristics Data 

n (%) 
Age (years) 
 17-24 
 25-29 
 30 and above 

 
245 (44.1%) 
145 (26.1%) 
165 (29.7%) 

Sex 
 Male 
 Female 

 
130 (23.4%) 
425 (76.6%) 

Marital Status 
 Married 
 Single 
 Divorced 

 
225 (40.5%) 
320 (57.7%) 
10 (1.8%) 

Employed Department 
 Surgical Disciplines 
 Medical Disciplines 
 Intensive Care 
 Laboratory 
 Outpatients 
 Emergency Ward 
 Dialysis 
 Inpatient Nurse 

 
292 (52.6%) 
263 (47.4%) 
355 (64.0%) 
30 (5.4%) 
60 (10.8%) 
5 (0.9%) 
20 (3.6%) 
85 (15.3%) 

Years in the Profession 
 0-3 years 
 4-6 years 
 7-9 years 
 10 years and above 

 
185 (33.3%) 
135 (24.3%) 
100 (18.0%) 
135 (24.3%) 

!
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52.6% (n = 293) of the participants were in the surgical
clinics while 47.4% (n = 262) were in the medical
clinics. The mean weekly working time of the
participants was 40.1 ± 7.9 hours. 185 (33.3%)
participants were working in the nursing profession
for 0-3 years, 135 (24.3%) for 4-6 years, 100 (18.1%)
for 7-9 years and 135 (24.3%) for more than ten years.
Participant characteristics are presented in Table 1. 
Of the participants, 37.8% (n = 210) were satisfied
with their work and 60.4% (n = 335) indicated that
their work was too hard. Only 14.4% (n = 80) of those
surveyed stated that they could take a break from
work. 60.4% of those surveyed (n = 335) stated that
they felt tired when they started work. The proportion
of in-service training in the last year was 69.4% (n =
385). Of the surveyed, 13.5% (n = 75) stated that they
were afraid of being criticized when reporting a
needlestick and sharps injury, while 73.9% (n = 410)
said that they did not have such a worry. 42.3% (n =
235) of the participants mentioned that employee
safety was not a priority the employer, 46.8% (n =
260) stated that adequate measures were not taken
against their occupational risks in their institutions,
and only 35.1% (n = 195) thought that their
institutions provided all equipment to protect them
from work accidents. 89% (n = 494) of the survey
participants stated that they used protective equipment

during patient interventions. 
      Of the participants, 21.6% (n = 120) stated that
they experienced a needlestick or sharps injury within
the last one year. Of those injuries, 16.7% (n = 20)
happened while removing the needle tip from the
syringe, 29.2% (n = 35) while trying to reattach the
needle cap, 16.7% (n = 20) while filling the syringe,
and 12.5% (n = 15) while drawing blood from the
patient (Figure 1). Of the surveyed, 26.1% (n = 145)
reported having hepatitis B vaccination. Only 48.6%
(n = 260) of those surveyed knew that they had to fill
out the ‘Contaminated Needlesticks, Sharps, or Splash
Exposures Follow-up Form' after injury, and 12.5% (n
= 69) of the injured notified their authorities by filling
out the follow-up form. 
      The mean age of those who stated that they had
been injured in the last year (26.6 ± 6.0 years) was
found to be significantly lower (t = -2.123; p = 0.034)
compared with the uninjured (28.3±8.1 years). Female
nurses (23.5%; n = 100) had significantly higher injury
rates when compared to males (11.5%; n = 15) (Chi-
square = 9.343; p = 0.009). There was no significant
difference between the nurses working in the surgical
(20.5%; n = 60) or medical wards (20.9; n = 55)
concerning injuries (Chi-square = 1.369; p = 0.504).
There was a significant difference between injuries
with needlestick or sharps of people with different
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Figure 1. Distribution of actions leading to needlestick and sharps injuries. 
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weekly working hours. Mean duration of working
hours was shorter in those with experience of injury
within the last year compared to non-exposed (39.8 ±
6.5 vs. 40.4 ± 8.1 respectively; Mann-Whitney U test;
Z = -2.567; p = 0.010). There was a significant
difference in the injury proportions concerning the
duration of work in the profession (Chi-square =
54.302; p < 0.001). Participants with 0-3 years, 4-6
years, 7-9 years, and 10 or more years’ experience had
24.3% (n = 45), 22.2% (n = 30), 5.0% (n = 5), and
25.9% (n = 35) NSI; respectively. Those participants
reporting the possibility of giving breaks at work
experienced less injury compared to the others (Chi-
square = 69.294; p < 0.001). No significant differences
in NSI were observed with regard to having received
(23.4%; n = 90) or not received (18.2%; n = 20) in-
service trainings (Chi-square = 1.444; p = 0.486). 

DISCUSSION

      The proportion of participants, who had at least
one needlestick or sharps injury within the last year,
was 21.6%. A similar study conducted in Muğla
revealed a ratio of 42% [12]. Another study conducted
in İzmir showed a proportion of 65.8% [13], while in
a study done in Isparta, this rate was 36.2% [14]. In
the latter investigation, according to the latest injuries
remembered, the proportion of NSI was 30.4%. In
various studies, it was determined that most of the
injuries were caused by injector needles [15, 16]. In
the survey conducted by the CDC, 5,000 percutaneous
injuries were identified during the five-year follow-up
period, out of which 62% were due to syringe needles
[17]. 
      In our study, the mean age of those who had been
injured in the last year was found to be significantly
lower than those uninjured. In one research, it was
stated that being under the age of 24, having an
experience of four years or less, working in surgical
or intensive care units, and working more than 8 hours
a day, were factors that increased needlestick an sharps
injuries [16]. According to the literature, those
working in surgical and intensive care units, having
mixed shifts or more extended working hours, nurses
with less experience, reloading needles, and those who
do not use protective gloves while holding needles are
more likely to be injured [18, 19]. 

      In our study, although the number of nurses in the
surgical units who had NSI was higher than nurses
working in medical wards, the difference was not
statistically significant. The literature provides
ambiguous information on this issue. Among the
reasons for the higher number of injuries in the
surgical units may be the relatively higher frequency
of parenteral applications and procedures in these
wards. Many studies have shown that healthcare
workers in the emergency and surgical departments
had more penetrating puncture injuries than in other
units [2, 11, 20]. 
      The proportion of vaccination against hepatitis B
in our study was 73.9%. The probability of infection
after percutaneous injuries in the form of needle
puncture is 30% for Hepatitis B 3-4% for Hepatitis C
[21], and 0.3% for HIV [14]. These rates indicate that
percutaneous injuries are a significant risk for
Hepatitis B in particular. The practical way of
protection from hepatitis B is vaccination. All
healthcare providers should be included in the
Hepatitis B vaccination program [22]. However, also
the immunity status of post-vaccination persons
should continuously be monitored. 
      It was determined that 51.4% of the participants
in the study were not informed about the form to be
filled after a needlestick or sharps injury. Usage of the
follow-up form in the event of any injury was found
to be 11.7%. In another study conducted in İzmir [13],
13.8% reported the injury while 34.8% did not do so,
and 5.8% stated that they were not aware of the
regulations about notification. When the reasons for
not reporting injury were queried, 15.3% answered "I
did not know how to report" and 7.2% mentioned, "I
had no time for notification". In another study
conducted in Mersin, it was determined that 87.3% of
the research group did not report NSI. When the
reasons for not reporting the injury were examined,
48.6% of the employees answered: "I did not know
that I had to report," 17% responded, "I was not
worried," and 16% said, "I did not know the process"
[21]. Other studies reported proportions between
32.4% and 96.2%. When all studies are evaluated
together, the most reported reasons for not reporting
(in decreasing order) are; negligence, fear of
perception, fear of warning, lack of knowledge about
the reporting procedures, concerns about privacy, and
reluctance [23-25]. 
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      Fear of being criticized when reporting the injury
was 13.5%. In another study conducted in Istanbul, it
was stated that especially those who are new to the
profession act more timidly in reporting an injury [26].
It was also observed that these people had less
knowledge about infectious diseases. Increasing the
notification rate is possible by increasing the training
of newcomers to the profession [27]. 
      The use of safety devices that cover the needle-tip
after hypodermic injection lowers the risk of NSI per
HCW by 43.4%-100% compared to conventional
devices [28]. The World Health Organization (WHO)
recommends the use of safety injection devices and
instructs governments to transition to their exclusive
use by 2020 [29].

CONCLUSION

      Health workers should be trained on injuries and
all other occupational risks with cutting and
puncturing tools, and they should be instructed on the
use of protective equipment, which must be provided
by the employer. Safety-engineered devices should be
used for hypodermic injections. Occupational
physicians should be assigned to follow up in case of
any injury or occupational illness. Not only nurses but
all other allied health workers should be provided with
for hepatitis B vaccinations and antibody follow-ups,
with screening, diagnosis, and treatment support also
for other occupational infectious diseases. 
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ABSTRACT
Objective: To determine the prevalence of behavioral disorders and the relationship between sociodemographic,
environmental and family factors among infants and preschool children applied to psychiatry clinic.
Methods: The sample comprised 355 children between 20-59 months of age and showing normal
developmental pattern. After psychiatric assessments, the patients were referred to the child development unit
for developmental assessment, support and psychoeducation. Ankara Developmental Screening Inventory
(ADSI) was applied to all participants.
Results: The mean age was significantly higher among the children applied to the clinic due to limit setting
problems (LSP) than that of the children applied due to the other problems. The children with speech delay
were the group applied to the clinic at the earliest age. Speech delay rates were higher among boys compared
with girls. Sibling jealousy was more common among girls than boys. In the group with LSP, fathers’ education
levels were lower than that of the group without LSP. There was no difference between children in terms of
the number of siblings, birth order and family size.
Conclusion: The findings indicate that limit setting was by far the most common problem among children
applied to our clinic. Consequently, the utility of results to raise intervention strategies within limit setting
should be developed and intervened earlier.
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agner et al. [1] stated that emotional and
behavioral problems are highly prevalent in early

childhood and are important focal points for child
psychiatrists. While psychiatric disorders traditionally
are not diagnosed in children younger than two years
of age, studies conducted in the recent past have
demonstrated the appropriateness of assessing

emotional and behavioral problems during infancy.
Family, environmental and sociodemographic factors
have been associated with higher risk for behavioral,
developmental and mental disorders in infants and
preschool children [2, 3]. 
      Experts note that the home environment is the
main context in which children grow up and develop
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[4-6]. This being the case, it has a significant influence
on the development of behavioral problems. In a
family, the interactions between family members have
an effect on other family members through the quality
of their relationships and personal risk factors which
can ultimately spill over and impact on the
relationships with other people [7]. 
      A number of studies have shown that low level of
parental education, young maternal age, experience of
stressful life events and low socio-economic
background are associated with increased risk of
developing attention, externalizing and internalizing
problems among children [4, 8]. 
      A number of studies have been conducted on the
prevalence of childhood behavioral problems in
different countries [9-11]. A review of related studies
published in 20 countries revealed prevalence of
behavioral problems ranging from 1 to 51% [12].
Among preschool aged children (between 1-6 years
old), the overall prevalence rate was found to be 10%
according to the review. Another review conducted by
Brauner and Stephens [13] reported that among
children aged less than five, the prevalence rate for
behavioral and emotional problems ranged from 9.5
to 14.2%. 
      In Turkey, studies on the prevalence of behavioral
and mental health problems among infants and
preschool age children are insufficient. Furthermore,
although links between sociodemographic,
environmental and family attributes and children’s
mental health have been established in several studies
[1-4], a few studies have been conducted in this area.
This study aims to determine the prevalence of
behavioral disorders and the link between socio-
demographic, environmental and family factors
among infants and preschool children applied to an
outpatient clinic in Ankara, Turkey.

METHODS

      
      For the study, the data review of the patients
applied to our clinic between April 2016 and January
2017 was conducted. The sample of the study included
the patients who applied to the child and adolescent
psychiatry clinic and whose semi-structured
psychiatric interviews were completed before being

referred to the child development unit for
developmental support, monitoring and family
education. 

Participants 
      The sample comprised 355 young children
between 20 and 59 months of age and their mothers
or fathers who applied to an outpatient child
development and monitoring unit of a training and
research hospital. Children with chronic medical or
neurological disease, intellectual and developmental
delay (except for those who only have speech delay),
uncorrected visual and auditory problems were
excluded. 

Procedure 
      The research protocol was approved by the local
ethic committee. The procedures of the study were in
accordance with the Declaration of Helsinki, as well
as local laws and regulations. The developmental
stages of the children were assessed using the Ankara
Developmental Screening Inventory (ADSI), and the
children who showed normal developmental pattern
were included in the study. 

Measures
Sociodemographic form 
      A questionnaire comprised queries on the perinatal
and developmental history of child, age, education
levels, occupation, number of children, physical and
mental illnesses, marital status (married, divorced or
widowed) of parents, social support of the family and
other family members was used.

Ankara Developmental Screening Inventory (ADSI) 
      The ADSI is a 154-item scale based on a parental
report for the assessment and evaluation of social,
cognitive and communicative levels of children
between 0-6 years of age [14]. The five subscales of
the inventory are language-cognitive, fine motor, gross
motor, social interaction skills and self-care abilities.
The internal consistency of the scale was .99-80 and
the test-retest reliability values were .99-.80 for three
age groups (0-12, 13-44 and 45-72 months). 

Statistical Analysis 
      SPSS 17.0 was used for analyses. Categorical
variables were pointed out with frequency (n) and
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percentages (%). Continuous variables were
highlighted by mean, median, standard deviation and
range. Chi-square and Fisher’s exact test, t-test were
used where appropriate. The value of p < 0.05 was
accepted as statistically significant.

RESULTS

      A total of 355 subjects were included in the study.
Among all children, 126 (35.4%) were in early
childhood (20-36 months) and 229 (64.5%) were in
preschool age (36-59 months). 
      The mean age of the participants was 40 ± 10
months. The mean age of the children with speech
delay was 35±9.6 months. The children with speech
delay were the group who applied to the clinic at the
earliest age. In all participants, 208 patients (58.5%)
were males and 147 (41.4%) were females. Mothers’
mean age was 30.9 ± 5.1 years, and fathers’ mean age
was 34.6 ± 5.4 years. The maternal and paternal
average education durations were 10.2 ± 3.5 and 11.8
± 3.1 years, respectively. 

The frequency of causes of admission 
      Patients included in the study had various reasons
for referring to the hospital. The main reason of
admission was limit setting problems (229 children,

64.5%). The frequency distributions of causes of
admission were shown in Table 1. 

Gender comparisons 
      As a reason for referring to the hospital, the speech
delay was more common among boys than girls
(21.2% vs. 10.4%). Sibling jealousy was a
significantly more frequent reason among girls than
boys (9.8% vs. 4.8%) as shown in Table 1. 

Number of siblings
      The family sizes and number of siblings were
analyzed, 140 (39.4%) children had no sibling
whereas 156 (43.9%) had only one, and 59 (16.7%)
had at least two siblings. Analyzing the relationship
between behavioral problems and number of siblings,
it was found that prevalence of toilet problems
(67.56%) were higher among children who had no
siblings, than that of children with siblings and this
association was statistically significant (p < 0.05). It
was also found that children without siblings had
higher prevalence of eating (9.2%) and sleeping
problems (10.7%) but these associations were
statistically not significant (p > 0.05). The children
having one sibling had higher prevalence of limit
setting problems (43.73%), sibling jealousy (75.86%),
nail eating(14.1%) speech disorder (6.6%) and
masturbation problems (7.5%) compared with
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Table 1. Frequency and gender comparison of complaints caused application to the clinic. 
 Boys  

(n = 208) 
Girls  

(n = 147) 
Total  

(n = 355) 
X2 p value 

Limit setting problems 135 (64.9%) 94 (48.7%) 229 (64.5%) 1.853 0.470 
Speech delay 44 (21.2%) 20 (10.4%) 64 (18.0%) 1.068 0.045 
Toilet habit problems 23 (11.1%) 14 (7.3%) 37 (10.4%) 1.641 0.389 
Sibling jealousy 10 (4.8%) 19 (9.8%) 29 (8.2%) 1.006 0.006 
Sleep problems  10 (4.8%) 11 (5.7%) 21 (5.9%) 1.293 0.204 
Eating problems 11 (5.3%) 10 (5.2%) 21 (5.9%) 1.551 0.353 
Nail biting 8 (3.9%) 7 (3.6%) 15 (4.2%) 1.673 0.433 
Anxiety  7 (3.4%) 5 (2.6%) 12 (3.4%) 1.985 0.603 
Speech disorder 6 (2.9%) 3 (1.5%) 9 (2.5%) 1.618 0.446* 
ADHD signs 4 (1.9%) 2 (1.0%) 6 (1.7%) 1.205 0.197 
Divorcing 3 (1.4%) 2 (1.0%) 5 (1.4%) 1.949 0.659 
Masturbation 2 (1.0%) 2 (1.0%) 4 (1.1%) 1.726 0.550* 
Loss of parents 1 (0.5%) 2 (1.0%) 3 (0.8%) 1.372 0.372* 
Autism 1 (0.5%) 1 (0.5%) 2 (0.6%) 1.805 0.657* 
Delectation 0 1 (0.5%) 1 (0.3%) 1.234 0.414* 
Data are shown as number (%). ADHD = Attention Deficit Hyperactivity Disorder, * = Fisher’s exact test 
!



Eur Res J 2019;5(1):134-141 Emotional and behavioral problems in infants and preschool children

children without sibling or with more than one sibling.
Only sibling jealousy was statistically significant (p <
0.05). 

Marital status
      The number of parents divorced was 32 (9%) and
widowed was 6 (1.7%). The number of children whose
parents were married was 310 (87.3%) and children
with parents in prison were 7 (2%). There was found
no significant association between marital status and
the frequency of reasons for admission (p > 0.05). 

Family type 
      The family types were assessed as nuclear
(comprised of parents and children) and extended
(including other relatives like grandparents living with
family) ones. The number of nuclear families was 282
(79.4%) and extended families was 73 (21.6%). There
was found no significant relationship between family
type and problems causing the admission to the clinic
(p > 0.05). 

Results in children with limit setting problems 
      A statistical evaluation has also been carried out
for the limit setting problems which constitutes more
than half of the complaints caused the admission to the
hospital. 
      At this stage, the participants were divided into
two groups according to the presence of limit setting
problems. Mean age of the children with and without

limit setting problems were 41 ± 9.8 and 38.3 ± 10.2
months, respectively. There was found a significant
difference between groups in respect to age at the time
of admission (p = 0.015). 
      Among the children with limit setting problems,
135 (58.9%) patients were males and 94 (41.1%) were
females. In the other group, 73 (57.9%) patients were
males and 53 (42.1%) were females. There was no
significant difference between the two groups in terms
of distribution of gender (p > 0.05). 
      Mothers’ mean age was 31.1 ± 5.3 years, and
fathers’ mean age was 34.9 ± 5.6 years. The average
education duration of mothers and fathers were 10.7
and 11.3 years respectively. There was found
significant difference between groups in fathers’
education durations. The education durations of
fathers were significantly lower in the group with limit
setting problems than the group without limit setting
problems (p < 0.001) (see Table 2). Sociodemographic
features of children were shown in Table 2. 
There was found no significant difference between
groups with and without limit setting problems in
terms of being an only child, birth order and overall
family size (p < 0.05). 

DISCUSSION

Prevalence of behavioral problems 
      The findings of this study indicate that limit
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Table 2. Demographical and clinical findings of children with limit setting problems 
 
Variables 

Children with 
LSP 

(n = 229) 

Children without 
LSP 

(n = 126) 

Total 
(n = 355) 

X2 p value 

Children 
     Age (months) 

 
41 ± 9.8 (20-59) 

 
38.3 ± 10.2 (22-59) 

 
40 ± 10 (20-59) 

 
2.434 

 
0.015 

Gender 
     Boys 
     Girls 

 
135 (59%) 
94 (41%) 

 
73 (57.9%) 
53 (42.1%) 

 
208 (58.6%) 
147 (41.4%) 

1.853 0.470 

Mothers 
     age (years) 
     education (years) 

 
31.1 ± 5.3 (19-49) 
10.4 ± 3.3 (5-15) 

 
30.8 ± 4.8 (18-42) 
10.3 ± 3.2 (5-15) 

 
31 ± 5.1 (18-49) 

 

 
1.446 
1.446 

 
0.505 
0.505 

Fathers 
     age (years) 
     education (years) 

 
34.9 ± 5.6 (20-65) 
9.3 ± 3.1 (5-15) 

 
34.3 ± 5.1 (25-55) 
10.1 ± 3.1 (5-15) 

 
34.7 ± 5.5 (20-65) 

 

 
1.446 
1.446 

 
0.284 

< 0.001 
Data are shown as mean ± standard deviation (minimum-maximum) or number (%). LSP = Limit Setting 
Problems 
!
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setting problems, speech delay, toilet habit problems,
jealousy of siblings, sleep problems, eating problems,
nail eating/finger sucking, anxiety problems, divorce-
related issues, and speech disorder were the most
prevalent behavioral problems among infants and
preschool children. Limit setting was by far the most
common problem among children and followed by
speech delay, toilet habit problems, sibling jealousy,
and sleep problems. The participants of the current
study were composed of patients presented to the
clinic. Thus, the results of community screening may
differ. On the other hand, these results are widely
consistent with those found in past studies. Petersen
et al. [15] reported that the prevalence of
developmental and behavioral disorders in children (6
months to 17 years) was 33.5%. 
      Several studies have shown that prevalence rates
for insomnia in the United States and Caucasian
countries vary from 20 to 30% [16, 17]. The frequency
of sleep problems was found as 6.0% in our
population. Different from the studies investigating the
prevalence of sleep problems specifically, the
participants were not assessed in terms of sleep
patterns and problems separately. Sleep problems are
known to be expressed inadequately if they have not
been asked specifically and the frequency of sleep
problems may have seen less [18]. 
      In Taiwan, Chou [19] revealed a prevalence of
limit setting problems of 70% and sleep problems of
66%. The prevalence rates for constipation and toilet
habit problems in children worldwide stands at
between 0.3 to 28% [20, 21]. The definition and
perception of behavioral problems may differ
according to sociocultural environment but generally
these results are showing consistency. 

Age and Gender
      The average age of children with limit setting
problems was statistically older than that of the group
without limit setting problems. In addition, most of
children with limit setting problems were admitted to
the clinic at preschool age. The reason for late
admission to the clinic may be normalization of
behavioral problems by parents related with cultural
norms and approaches in the way of limit setting.
Additionally, some parents’ may fail to recognize the
emotional and behavioral problems until the
involvement of children to a structured social

environment. Parenting with appropriate limit setting
strategies positively influences self-regulation and
compliance skills of children [22]. This is related to
awareness of social approval or disapproval. Children
between 36-60 months are expected to be more
compliant by their parents [23]. Starting kindergarten,
at the age of 36 months, promotes socialization by an
imitative process. Most children will learn to deal with
social rules of people who are not family members.
They are expected to regulate themselves and meet
changing situational demands. The maladaptation of
children to parental limit setting may prompt the need
for professional intervention in preschool. 
      In the current study, the children who applied to
the clinic due to speech disorders were the youngest
group. It is not surprising as speech delay is one of the
most worrying and noticeable problems for families. 
According to the results of this study, female gender
is associated with jealousy of siblings. This finding
contradicts with a study [24] that showed jealousy of
siblings, as expressed in the form of sibling
victimization, was more prevalent in boys compared
to girls. On the issue of gender effect on sibling
jealousy, results of studies are inconsistent. There are
studies suggesting that aggressive behaviors of boys
and anxious responses of girls increase based on
sibling jealousy [25, 26]. The aggressive behaviors
may not be interpreted as the signs of sibling jealousy
by parents but it may be easier to link the symptoms
like withdrawal, regression, anxiety to jealousy and to
seek professional help. 
      Gender was also found to be associated with
speech delay with higher prevalence among boys. This
result is consistent with the findings of a study [27]
that associated male gender, family history, and low
parental education with speech delay problems in
children aged five and younger. The findings are also
consistent with several previous studies that showed
consistent advantage for infant and preschool girls
with regard to different aspects of learning including
vocabulary size, syntax complexity, vocabulary
growth and morphosyntactic growth [28-30]. The
advantage that girls enjoy with regard to language
learning according to Nelson [31] may be attributed
to the fact that they are “left brain dominant learners
and therefore analyze speech streams into individual
phonetic elements and words”. Boys on the other
hand, tend to be right brain dominant learners and
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focus more on the overall sound of the language and
how it is used. 

Parental Age and Education
      In the study, in all children, both the mothers and
fathers of children with behavioral and emotional
problems were roughly corresponding to young adults.
Several studies indicate that children whose parents
(mostly mothers) are older, show lower risk of
behavioral problems [32]. Other studies, though
supporting the link between parental age and
disorders, note that for other psychiatric illnesses, this
relationship is either unconvincing or inconsistent.
Maternal age has a complex link with several
psychosocial variables. 
      Parental education is closely linked to family
socio-economic status to the extent that low parental
education most often translates to low socio-economic
family status and strain on family resources [33]. In
the group with limit setting problems, the level of
education of the fathers was statistically significantly
lower than that of the group without limit setting
problems. In terms of maternal education, there was
found no significance between two groups but average
education level of all mothers which is known to be a
risk factor for emerging of psychopathology among
children [34] were relatively low in our study. Taking
into account that most of the mothers in these families
are not being in a job and having a regular income, the
socio-economic status of these families may not be
high. 

Being an Only Child
      The study found an insignificant association
between being an only child in the family and having
toilet problems. Children who were an only child in
their family experienced higher prevalence of divorce-
related problems compared to their counterparts who
had siblings.  The findings of the study also indicate
that children from families with more than three
children tended to experience lower prevalence of
behavioral problems. Besides that, children without
siblings tend to show higher prevalence of toilet habit
problems, eating, sleeping, ADHD, speech delay and
divorce-related problems. The frequency of emotional
and behavioral problems among children without a
sibling may be related with experiencing more
common parental psychopathology, marital conflicts

and separation of parents during growing up. Those
who came from families with two children, on the
other hand, have higher prevalence of limit setting
problems, sibling jealousy, nail eating, speech disorder
and masturbation problems. These findings seem to
suggest that large families serve as a protective factor
against behavioral problems. The results of this study
are congruent with the findings of a study [35] that
showed higher prevalence of behavioral problems
among “only children” and lowest prevalence among
large families with at least 3 children. Larger families
generally tend to provide children with an
environment for socializing which is beneficial for
child development [36]. 

Family Type
      An association (but not significant) was found
between family type and eating and divorce-related
problems. Children who came from nuclear families
had higher prevalence of behavioral disorders
compared to their counterparts from extended family.
These findings are well in line with the findings of
several studies. A study by Taanila and colleagues [35]
revealed, for example, that single parent families were
associated with increased risk of emotional problems
among girls. McLanahan and Sandefur [38] noted that
children from single parent families are more likely to
experience behavioral problems compared to the
children who come from families with two parents.
Families with single parents may not provide the
stimulating environment for exploration and learning
which are necessary for child development.
Furthermore, parental stress and depression may affect
the child leading to loss of appetite and other eating
disorders.

Others
      Contrary to expectation, the study found no
significant association between overall family size,
parents’ marital status traditionally thought to be risk
factors for mental and behavioral problems [4, 8].
Several studies have associated parental marital status
with behavioral problems to the extent that children
coming from families in which the parents are married
and more educated show less prevalence of behavioral
disorders [39-41]. This situation could be attributed
the quality of relationship that parents have with each
other and their child consistent with family systems
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theory. The situation could also be explained by the
effect of environmental and socio-economic factors
such as poverty, unemployment and low parental
education.

Limitations
      The relatively large sample size and inclusion of
children at normal developmental stages are the strong
aspects of our study. On the other hand, one of the
limitations of current study is the absence of a control
group comprised of healthy children have not applied
to a clinic. As rapid improvement or impairments may
occur in developmental stages of the preschool age,
including a follow up period could give more clear
findings. 

CONCLUSION

      In terms of assessing the common reasons that
infants and preschool children are admitted to the
clinic, our study revealed some inferences. The
findings indicate that limit setting was by far the most
common problem. Insufficient materials assessing
parental limit setting problems, inadequate education
and training approaches, and lack of studies
complicate the development of new intervention
strategies in this area. Consequently, the utility of
results to produce different approaches, including
psychoeducation and supports to the parents with limit
setting, should be developed and intervention provided
earlier.
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Wrongs known as right in thyroid scintigraphy and uptake
study
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ABSTRACT
Objectives: Thyroid scintigraphy using 99mTc-pertechnetate is commonly used to study function and structure
of thyroid gland. Pin-hole collimator is generally preferred in thyroid scintigraphy and uptake studies. The
purpose of the present study was to determine actual radiopharmaceutical uptake value in an experimental
99mTc-pertechnetate thyroid scintigraphy and uptake model. 
Methods: Thyroid hyperactive and hypoactive nodule models were created using 4 mCi (148 MBq) 99mTc-
pertechnetate. In the experimental model, 4 mm, 6 mm and 8 mm diameter pin-hole collimators, and 5 cm, 7
cm and 10 cm object-to-pinhole distances were investigated. 
Results: In thyroid hyperactive nodule model, despite the same activity value, uptake at 7 cm object-to-pinhole
distance was higher compared to 10 cm distance (122% and 103%, respectively). In the patient with Graves’
disease, despite the same activity value, uptake at 5 cm object-to-pinhole distance was higher compared to 10
cm distance (8% and 4%, respectively). In thyroid hypoactive nodule model, 4 mm, 6 mm and 8 mm diameters
pin-hole collimators were imaged at 5 cm, 10 cm and 15 cm object-to-pinhole distances. The resolution
differences between the images were evaluated. 
Conclusion: It was determined that imaging using 10 cm object-to-pinhole distanceand 4 mm diameter pin-
hole collimator was best in terms of image resolution and optimum 99mTc-pertechnetate uptake level. 
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hyroid scintigraphy and uptake examination is a
simple, non-invasive and safe method forevalu-

ation of thyroid gland function and structure. For a
standard estimation of thyroid hormonogenesis in clin-
ical practice, radiopharmaceuticals (i.e., 131Iodine,
123Iodine, 99mTechnetium) have been commonly quan-
tified for thyroid gland uptake through determining the
degree of trapping or organification in the thyroid
gland for more than five decades [1, 2]. 
      Use of 131Iodine in thyroid scintigraphy and uptake

studies have major disadvantage of high radiation im-
pact on gland (1-3 rad/mCi administered) due to
longer half-life and beta particle emission of 131Iodine
[3]. 123Iodine has major limitations of high cost and
unavailability due to complex production in a cy-
clotron.[4]. Thyroid scintigraphy and uptake studies
also use 99mTechnetium (99mTc), in the chemical form
of pertechnetate [1, 2, 5]. 99mTc-pertechnetate is con-
centrated in thyroid gland, gastric mucous membrane,
lachrymal and salivary glands [6]. Thyroid gland up-
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takes 99mTc-pertechnetate because of itsvolume and
charge similarities with iodide. 99mTc-pertechnetate has
been commonly used to evaluate thyroid function be-
cause it has shorter half-life (six hours) and shorter re-
tention time in the gland and does not involve beta
radiation. As a result, its dosimetry load on thyroid
gland and on whole body is 10,000 times less than
what is caused by 131Iodine. It has gamma photon of
140 keV, which is ideal for imaging with scintillation
cameras. Besides, it is costsless and is easily available
[7]. 
      Thyroid scintigraphy and uptake studies generally
employ a pin-hole or a parallel-hole collimator. It is
used together with rotating gamma cameras which
have large crystal areas to augment the sensitivity for
emission and transmission computed tomography
when used with small organs such as the thyroid, brain
or heart [8]. For thyroid imaging, scintillation gamma
cameras with pin-hole collimator are preferred [9, 10].
Thyroid gland has low absolute 99mTc-pertechnetate
uptake, which ranges from 0.3 to 3.0% depending
upon the method employed [11]. Because of semi-
quantitative parameters used, higher inter- and intra-
observer variability has been reported for
99mTc-pertechnetate uptake [12]. 
      The aim of the present study was to determine ac-
tual radiopharmaceutical uptake value in an experi-
mental 99mTc-pertechnetate thyroid scintigraphy and
uptake model. Uptake value and image resolution ef-
fects were investigated using different pin-hole colli-
mator diameters and object-to-pinhole distances. 

METHODS

Study Design 
      Effects of 4, 6 and 8 mm diameter pin-hole
collimators, and 5cm and 10cm object-to-pinhole
distances were evaluated in the present study.
Hyperactive and hypoactive thyroid nodule models
were created using 4 mCi (148 MBq) 99mTc-
pertechnetate. Sintigraphic hot areas represent
hyperactive nodules, while cold areas represent
hypoactive nodules. Width of the circular object field
was determined by moving the source across the
widest part of the field. Detector-to-pinhole and the
object-to-pinhole distances were measured.
Magnification factor was determined and verified by

both using these field widths and using the camera and
object distances to the pinhole. A scintillation gamma
camera (Siemens E-CAM, Germany) equipped with a
low-energy, pin-hole collimator was used. Images
were obtained on a 128 × 128 matrix and at zoom 1.
For uptake calculation, images of the injector were
obtained before and after radiopharmaceutical
injection. Images of the syringe were obtained for 1
minutes and of the anterior neck for 100,000 counts.
Images were taken from the source directlyunder pin-
hole collimator with a 140 keV and 20% energy
window for 1 minutes at a distance of 5 cm, 7 cm and
10 cm. Peak counts were measured and full width was
determined using half of the maximum distance.
Operating principle of the pin-hole collimator is
shown in Figure 1. 
          99mTc-pertechnetate thyroid uptake was calculated
semi-quantitatively from regions of interest in thyroid
tissue and background activity valuesas shown in
Figure 2 using the formula: Thyroid Uptake (%): “T-
BG/F-E” [Full (F) and empty injector (E), anterior
neck region thyroid (T) and background (BG) activity
values] [13]. 

RESULTS

      For thyroid hyperactive nodule model, full and
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Figure 1. Geometry of the pin-hole collimator. The size of the
image depends on the distance between object and image.
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empty injector counts were taken before and after
injection of 99mTc-pertechnetate radioactivity.
Radiopharmaceutical uptake measurements were
performed at 7 cm and 10 cm object-to-pinhole
distances using a 4 mm diameter pin-hole collimator.
Although activity values were the same, uptake at 7
cm object-to-pinhole distance was higher than that of
10 cm (122% and 103%, respectively) (Figure 3). 
In diffusely increased uptake, thyroid uptake values in
our patients for 99mTc-pertechnetate at 5 cm and 10 cm

object-to-pinhole distances were 8% and 4%,
respectively (Figure 4). 
      In thyroid hypoactive nodule model, images were
taken from 4 mm, 6 mm and 8 mm diameter pin-hole
collimators at 5 cm, 10 cm and 15 cm object-to-
pinhole distances. The resolution differences in images
from different parameterswere evaluated. It was found
out that the best images were obtained from 10 cm
object-to-pinhole distance and using 4 mm pin-hole
collimator (Figure 5). 
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Figure 3. Different uptake values of the thyroid hyperactive nod-
ule model at 7 cm and 10 cm object-to-pinhole distances. 

Figure 4. Different uptake values of patient with Graves’ disease
at 5 cm and 10 cm object-to-pinhole distances.

Figure 2. Parameters used in thyroid uptake study [Full (F) and empty injector (E), anterior neck region thyroid (T) and background
(BG)].
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DISCUSSION

      Thyroid uptake and scintigraphy scans have been
commonly used in diagnosis and management of
thyroid diseases [14-16]. They are an important
practice in nuclear medicine [17, 18]. Similar to
radioiodine, 99mTc-pertechnetate enters into thyroid
follicular cells through a sodium-iodide symporter.
Thus, uptake of 99mTc-pertechnetate in thyroid can
be used to evaluate thyroid function [19, 20]. A pin-
hole collimator is generally used in thyroid
scintigraphy [21]. Thyroid uptake is calculated using
gland images and syringe counts before and after
radiopharmaceutical injection, and is simplified for
use in routine nuclear medicine [5]. The mistakes
made in the uptake operation are affecting the result.
In our study, we investigated the parameters required
for the uptake of the most accurate results. In the
presents study, thyroid uptake of 99mTc-pertechnetate
was evaluated using different object-to-pinhole
distances and different pin-hole collimator diameters. 
Radioactive iodine uptake test is mainly used to
determine the etymology of hyperthyroidism and to
help decide appropriate 131I rate for the treatment of
hyperthyroidism [22, 23]. 131I complexes with
pharmaceutical substrates enable imaging other
organs. However, it had a limited use, and its high

gamma energy and beta emission lowered the activity
of radiopharmaceuticals used, which leads to long
acquisition periods and lower quality images. 99mTc-
pertechnetate, which emits only gamma radiation of
140 keV and has a half-life of only six hours, is a
better radionuclide and can be used for imaging of
numerous organs in the body. However, due to shorter
half-life, 99mTc-pertechnetate delivered weekly by
radiopharmaceutical companies [24, 25]. 
It has been reported that normal thyroid uptake of
99mTc-pertechnetate ranges from 0.3 to 3% in high
iodine-consuming countries and from 1.2 to 7.0% in
low iodine-consumingones [2, 11]. On the other hand,
thyroid uptake of radioiodine is much higher, ranging
from 6 to 35% in 4-24 hours after radioiodine
administration [6]. Due to absence of an organification
mechanism for 99mTc-pertechnetate and its resulting
leakage from thyroid, thyroid uptake of 99mTc-
pertechnetate is usually measured at the plateau phase
of 15 to 30 min after injection. One of the reasons why
99mTc-pertechnetate thyroid uptake test is considered
unreliable compared to radioiodine test is this unstable
retention. Heterogeneity of the 99mTc-pertechnetate
thyroid uptake protocol constitutes another reason for
its unreliability [26]. It was shown in the present study
that smaller object to pinhole distance during thyroid
uptake study results in higher 99mTc-pertechnetate
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Figure 5. Image quality of the thyroid hypoactive nodule model at 5 cm, 10 cm and 15 cm object-to-pinhole distances using 4 mm,
6 mm and 8 mm diameter pin-hole collimators. 
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uptake values than it actually is. 
99mTc-pertechnetate thyroid uptake test can be carried
out using different parameters such as hardware
(thyroid uptake system or planar gamma camera),
software (thigh or mediastinum for background
activity correction, syringe activity or separate
standard source for injected dose determination),
injection dose (37-370 MBq = 1-10 mCi) and
measurement time and duration. Because of its
suboptimal reliability, 99mTc-pertechnetate thyroid
uptake test is useful only for differential diagnosis to
distinguish conditions withextremely altered thyroid
function, such as Grave’s disease from destructive
thyroiditis [27]. In the present study, it was shown that
the results could be different depending upon object-
to-pinhole distances during 99mTc-pertechnetate and
thyroid uptake. 

Limitations
      The main limitation of the present study to
demonstrate the reproducibility of 99mTc-pertechnetate
and thyroid uptake is employment of a single model
of thyroid probe device in a single institution. It could
have been beneficial to evaluate the test in different
institutions with different equipment, with use of
isotope of iodine, and with different staffs, patient
populations, and protocols. Nonetheless, the present
study is the first attempt to measure the reproducibility
of the test. This highlights the importance for each
institution to measure their own practice-specific
values. Significant deviation from norm should
prompt a review of equipment and technique used
including radioiodine dosage, probe characteristics,
and technologists’ expertise [12, 28]. 

CONCLUSION

      In conclusion, thyroid uptake studies are
frequently used in clinical practice. Use of 99mTc-
pertechnetate to assess thyroid structure and function
provides a simple, fast and efficient method which
could easily become a part of the routine studies in
nuclear medicine laboratories. However, 99mTc-
pertechnetate thyroid uptake has an inter- and
intra-observer variability,which must be standardized
before its routine use. Optimum distance in pin-hole
collimators deserve special attentionfor imaging

quality. Effects of patient’s object-to-pinhole
distanceon collimation, image quality and uptake
value were investigated in the present study. It was
found out that 10 cm object-to-pinhole distance with
4 mm-diameter pin-hole collimator gavethe best result
for optimum imaging in 99mTc-pertechnetate thyroid
uptake test. 
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ABSTRACT
Objectives: Liver transplantation is increasingly being used in the treatment of end-stage liver disease.
Ischemia-reperfusion injury is one of the major problems encountered in transplantation. In this study, we
aimed to compare the effects of melatonin, pentoxifylline, and dimethyl sulfoxide (DMSO), in hepatic ischemia-
reperfusion injury with different methods such as biochemical/ultrastructural changes and hepatobiliary
scintigraphy. 
Methods: Thirty rabbits were used in the Laboratory of Experimental Animals of Trakya University under
appropriate conditions. Sham laparotomy and only ischemia reperfusion group were planned. They were used
melatonin, pentoxifylline, and DMSO after I-R in the other three groups. 6 rabbits were randomly selected for
each group. Rabbits in all groups were subjected to liver scintigraphy. Following scintigraphy, 2 cm2 of liver
tissue was removed to examining for liver antioxidant enzyme levels (superoxide dismutase [SOD] and
glutathione peroxidase [GPx]) and for liver electron microscopy. 
Results: Pentoxifylline and melatonin protected significantly uptake and excretion functions in liver
scintigraphy. When the effects of all three substances were examined by electron microscopy, it was found that
the three substances protected the liver from the effects of ischemia-reperfusion damage at varying rates. All
three agents were found to protect SOD and GPx from falling in various amounts. 
Conclusions: Studies to prevent ischemia-reperfusion injury, which may develop as a result of the Pringle
maneuver applied to liver transplantations as well as to liver resections or liver injuries, still maintain their
popularity. In our study, the effects of agents were identified in three different ways. Ischemia-reperfusion
injury-reducing effect of pentoxifylline gave parallel results with three methods.
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iver transplantation is increasingly being used in
the treatment of end-stage liver disease, and as a

consequence, any problem of transplantation is be-
coming popular for researchers. The Pringle maneu-
ver, commonly practiced in liver surgery and first
described by Hogarth Pringle in 1908, is is the clamp-
ing of the portal triad [1]. Hepatic ischemia-reperfu-
sion (I-R) damage is common due to Pringle maneuver
applied in liver transplantations and liver resections.
Ischemia-reperfusion injury may also occur in sepsis
and hemorrhagic shock. Studies have shown that oxy-
gen free radicals (OFRs) are released by ischemia-
reperfusion injury. Experimental studies have
investigated the activity and mechanisms of many
molecules thought to have therapeutic effects in is-
chemia-reperfusion injury [2-4]. 
      Melatonin is one of the strongest known scav-
engers of both hydroxyl radicals and other oxygen rad-
icals. Melatonin not only enhances antioxidant
enzyme activity but also inhibits some pre-oxidative
enzymes. The phosphodiesterase inhibitor, pentoxi-
fylline, is a vasodilator and at the same time has the
property of reducing blood viscosity. It is known to in-
crease tissue oxygenation. Pentoxifylline has been
shown to protect the liver against normothermic is-
chemia-reperfusion injury. There are studies indicating
that dimethyl sulfoxide (DMSO) is known to be asso-
ciated with radioprotective and cytoprotective effects,
as well as protective effects of ischemia-reperfusion
injury [5-7]. 
      In this study, we wanted to determine in different
ways whether melatonin, pentoxifylline and DMSO
had protective effect on ischemia reperfusion. We
aimed to compare the biochemical parameters (super-
oxide dismutase [SOD] and glutathione peroxidase
[GPx]), electron microscopic examination of hepatic
tissue and hepatobiliaryscintigraphy for the effects of
all three agents. 

METHODS

      A total of 30 rabbits weighing 1750-2150 g, which
were properly cared in the Experimental Animal
Laboratory of Trakya University School of Medicine,
were used in the study. The rabbits were randomly
assigned into 5 groups, with 6 rabbits in each group. 

Groups
      Group A: Sham laparotomy (control group)
      Group B: Only ischemia–reperfusion (I-R) injury 
      Group C: 10 mg/kg melatonin (Sigma M5250)
before I-R
      Group D: 50 mg/kg pentoxifylline (PTX) (Sigma
P1784) before I-R
      Group E: 1 g/kg DMSO (Sigma D8779) before I-
R 
      The rabbits were starved for 12 hours before
surgical intervention. Before the operation, the
abdominal area was shaved, and the skin was cleaned
with povidone-iodine. They were anesthetized with
i.m. Ketamin (10mg/kg) and i.m. Rompum (1 ml/kg).
Group A underwent sham laparotomy, and then HBS
was performed after closure of the abdominal wall.
Following scintigraphy, 2 cm2 of hepatic tissue was
removed to determine hepatic antioxidant enzyme
levels and for electron microscopy of the liverfrom the
free edge of the right lobe of the liver. In the rabbits
of Groups B, C, D and E, the hepatoduodenal ligament
was dissected and then was occluded with
microvascular clamps, and the Pringle maneuver was
applied for 30 minutes. Group B received no any agent
before the operation, Group C received 10 mg/kg
intravenous (i.v.) melatonin before the operation,
Group D received 50 mg/kg pentoxifylline before the
operation, and Group E received 1 g/kg (90%) DMSO
before the operation. Microvascular clamps were
opened after 30 minutes, and then reperfusion was
ensured. Hepatobiliary Scintigraphy (HBS) was
performed after intravenous injection of a
radiopharmaceutical at 15 minutes of reperfusion.
Hepatic tissue was removed to determine hepatic
antioxidant enzyme levels and electron microscopy of
the liver at all other groups as in the sham laparotomy
group. 

Hepatobiliary Scintigraphy (HBS) 
      It was performed by obtaining 45 minutes
dynamic images, immediately after 37 MBq Tc99m-
Br IDA was administered intravenously via the ear
vein of the rabbits at 15 minutes of reperfusion in the
Department of Nuclear Medicine, Trakya University
School of Medicine. Dynamic images were recorded
by the single-head gamma camera equipped with a
low energy, high resolution collimator, so that there

L
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would be 12 images in the first 5 minutes and 1
image/2 minutes in the next 40 minutes. A region of
interest (ROI) was drawn on the liver parenchyma
except for the major biliary ducts and intestines in the
right upper quadrant on the obtained dynamic images.
Thus, the time-activity curves of the liver parenchyma
were obtained. The peak time of liver involvement
(Liver PT) and the half-life of the peak activity in the
liver (Liver T1/2) were calculated from the obtained
curves. 

Electron Microscopy 
      To examine cell organelle damage in the liver, 2
cm2 of hepatic tissue which was removed from the
free edge of the right lobe of the liver of the rabbits in
all groups 60 minutes after reperfusion was used. The
obtained tissues were first fixed with 2.5% phosphate
buffered osmium tetroxide (OsO4). They were
dehydrated in 30% and 100% alcohols, respectively.
The specimens were blocked with Epon 812 after the
application of propylene oxide. The blocks which
were cut using Raychert ultramicrotome were stained
with uranyl acetate. The stained sections were
examined using Zeiss-EM-9 and JEM-100B electron
microscopes by a pathologist blind to the groups and
scintigraphic data in the Department of Pathology,
Trakya University School of Medicine. 

Biochemical Analysis 
      Biochemical parameters were studied by a
researcher blind to the groups in the Research
Laboratories of Department of Chemistry, Faculty of
Science and Letters, Trakya University. For the
measurement of SOD and GPx values, the liver tissues
from each subject were washed with isotonic solution
in a standard manner, and then they were dried and
stored at -70°C in the eppendorf tubes. Each of the
materials removed to be studied were weighed, and
the protein values of the tissues were calculated by the
Lowry method after homogenization. Using SOD kit
(Randox-Ransod SD125-8092H), the baseline and 3
min values of SOD enzyme activity for each tissue
were detected by JenWay 6105 UV/visible
spectrophotometer. For each tissue, the SOD values
were divided by the protein values, and results were
expressed as U/mg protein. Using Glutathione
peroxidase kit (Randox- Ransel RS504-1315F), it was
studied in a similar manner with SOD. 

Statistical Analysis 
      Statistical analysis: The data of our study was
obtained using the MiniBit package program (SOO64
minitab release 13) (License No: wcp. 1331.00197) in
Trakya University Information Processing Center. All
parameters are shown as mean ± standard deviation.
p values < 0.05 were considered to be statistically
significant.

RESULTS

Hepatobiliary Scintigraphy Findings 
      The HBS data of all groups are given in Table 1.
The mean Liver PT value statistically significantly
higher in Group B compared to Group A (2.73 ± 0.84
min vs 9.45 ± 4.26 min; p = 0.004). The mean Liver
PT value statistically significantly higher in Groups C,
D, and E compared to Group A (2.73 ± 0.84 min vs
5.25 ± 1.36 min, 4.67 ± 0.30 min, and 5.63 ± 1.06 min,
for Groups C, D, and E respectively; p < 0.05). The
mean Liver PT value was statistically significantly
lower in Groups C and D, compared to Group B (9.45
± 4.26 min vs 5.25 ± 1.36 min, 4.67 ± 0.30 min, for
Groups C and D respectively; p < 0.05). There was no
statistically significant difference in mean Liver PT
value between Group E and B (9.45 ± 4.26 min vs 5.63
± 1.06 min; p > 0.05). There was no statistically
significant difference in mean Liver PT value between
Group C, D, and E (5.25 ± 1.36 min vs 4.67 ± 0.30
min, and 5.63±1.06 min, for Groups D and E
respectively; p > 0.05). The mean Liver PT value of
Group D was closest to that of Group A. There was a
statistically significant difference in mean Liver PT
value between Groups D and E (4.67 ± 0.30 min vs
5.63 ± 1.06 min; p = 0.03). 
      While the mean Liver T1/2 value was 4.43 ± 1.36
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Table 1. Hepatobiliary scintigraphy findings 
Groups Liver PT (min) Liver T1/2 (min) 
Group A 2.73 ± 0.84 4.43 ± 1.36 
Group B 9.45 ± 4.26 26.98 ± 12.54 
Group C 5.25 ± 1.36 14.45 ± 7.15 
Group D 4.67 ± 0.30 12.53 ± 3.03 
Group E 5.63 ± 1.06 13.28 ± 3.36 
Data are shown as mean ± standard deviation. Liver PT = 
the peak time of liver involvement, Liver T1/2 = the half-life 
of the peak activity in the liver 
!
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min in Group A, it was 26.98 ± 12.54 min in Group
B. The mean Liver T1/2 value statistically
significantly higher in Group B compared to Group A
(p = 0.004). The mean Liver T1/2 value statistically
significantly higher in Group C, D and E compared to
Group A. (4.43 ± 1.36 min vs 14.45 ± 7.15 min, 12.53
± 3.03 min, and 13.28 ± 3.36 min; for Groups A, C,
D, and E respectively; p < 0.05). The mean Liver T1/2
value was statistically significantly lower in Groups
C, D and E compared to Group B (26.98 ± 12.54 min,
14.45 ± 7.15 min, 12.53 ± 3.03 min, 13.28 ± 3.36; for
Groups B, C, D and E respectively; p < 0.05). 
      These data suggest that the uptake and excretion
functions were significantly preserved in those treated
with melatonin and pentoxifylline in comparison with
the I-R group. The uptake times were reduced in those
treated with DMSO in comparison with the I-R group,
there was no statistically significant difference
between the two groups. It was found that the uptake
time of those treated with pentoxifylline was
statistically significantly lower than that of those
treated with DMSO. Despite Liver PT prolong in the
DMSO group, Liver T 1/2 time was maintained as in
the pentoxifylline and melatonin groups. 

Ultrastructural Findings 
      When Group A was examined by electron
microscopy, the hepatocytes, sinusoids, space of

Disse, bile ducts and other structures were normally
observed (Figure 1a). 
      When Group B was examined by electron
microscopy, there were the major destructive and
degenerative changes in the majority of hepatocytes.
It was remarkable that the nucleus was pyknotic and
the cytoplasm was edematous. It was seen that the
glycogen granules were reduced, the mitochondrial
swelling occurred, the mitochondrial crystals were
destructed and degenerated, and the endoplasmic
reticulum were expanded and disappeared in some
places. Moreover, the degeneration and lysis of other
organelles were observed. Depending on ischemia-
reperfusion injury, it was seen that the sinusoid and
space of Disse extensively expanded and the
erythrocytes were clustered in it. Macrophage activity
was present in the cytoplasm of Kupffer cells and
outside the cell. Increased vacuoles and microvesicles
were observed. Phagocytosed materials were seen in
the cytoplasm (Figure 1b). 
      When Group C was examined by electron
microscopy, it was observed that the majority of
organelles in the cytoplasm of hepatocytes were
normal. However, it was remarkable that the
mitochondria, endoplasmic reticulum and other
organelles were destructed in some places. In addition,
it was seen that there was an increase in collagen
fibrils around hepatocytes. In Group C, it was
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Figure 1. a) Electron microscopy image of Group A. The hepatocytes, sinusoids, space of Disse, bile ducts and other structures were
normally observed. b) Electron microscopy image of Group B. Major destructive and degenerative changes in the hepatocytes. The
nucleus was pyknotic and the cytoplasm was edematous. glycogen granules decreased, mitochondrial swelling, mitochondrial crystals
were destroyed and degenerated. sinusoid and space of Disse extensively expanded, erythrocytes were clustered. 
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observed that the erythrocytes were clustered in the
lumen of the large vessels, and there were numerous
fibroblasts and secreted collagen fibrils around them
in the liver parenchyma (Figure 2). 
      In generally, when Group D was examined by

electron microscopy, normal hepatocytes were
observed. The expansions in the space of Disse and
bile ducts were remarkable. The outer membranes of
hepatocytes and the microvilli of the bile ducts were
preserved. There was mild intracellular edema at the
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Figure 2. Electron microscopy image of Group C. The majority of organelles in the cytoplasm were normal. However, it was re-
markable that the mitochondria, endoplasmic reticulum and other organelles were destructed in some places microscopy. 

Figure 3. Electron microscopy image of Group D. The outer membranes of hepatocytes and the microvilli of the bile ducts were
preserved. The double-layered outer membranes and the crystals of the mitochondria were preserved. Other organelles also were
normal. 



Eur Res J 2019;5(1):148-158 Effects of melatonin, pentoxifylline and DMSO in experimental liver ischemia-reperfusion injury

large magnification. The double-layered outer
membranes and the crystals of the mitochondria were
preserved. Other organelles were normal (Figure 3). 
      When Group E was examined by electron
microscopy, it was observed that the mitochondria in
hepatocytes were swollen, but the outer membranes
and the crystals did not deteriorate. It was seen that
there were endoplasmic reticulum expansion and
myelin-like membrane structures in the ER lumen. It
was observed that there were abnormal, swollen
mitochondria and enlarged ER and other organelles in
hepatocyte cytoplasm at the large magnification.
Besides, there were irregularities in mitochondrial
structures and myelin-like membrane structures in the
ER lumen. There was also a proliferation of ribosomes
and glycogen granules (Figure 4). 

Biochemical Findings
      The mean SOD and GPx values of all groups are
given in Table 2. The mean SOD value was
statistically significantly lower in Group B compared
to Group A (p = 0.004). The mean SOD value was
statistically significantly lower in Group C compared
to Group A (p = 0.004). However, the mean SOD
value was not statistically significantly lower in
Groups D and E compared to Group A. It was
determined that the mean SOD value was significantly
preserved in Groups C, D, and E compared to Group
B (p = 0.004). And also, there was no statistically
significant difference between Groups C, D, and E in
terms of mean SOD value. 
      The mean GPx value was statistically significantly
lower in Group B compared to Group A (0.96 ± 0.17
vs 0.40 ± 0.071, p = 0.004). The mean GPx value was
statistically significantly lower in Group C compared
to Group A (0.96 ± 0.17 vs 0.73 ± 0.005, p = 0.06).
However, the mean GPx value was not statistically
significantly lower in Groups D and E compared to
Group A (0.96 ± 0.17 vs 0.75 ± 0.01 and 0.77 ± 0.087;
p = 0.6). It was determined that the mean GPx value
was significantly preserved in Groups C, D, and E
compared to Group B (p = 0.004). Moreover, there
was no statistically significant difference between
Groups C, D, and E in terms of mean GPx value. 
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Figure 4. Electron microscopy image of Group E. Mitochondria in hepatocytes swollen, but the outer membranes and the crystals
did not deteriorate.

Table 2. SOD and GPx values of groups 
Experimental 
Groups 

SOD 
(U/mg protein) 

GPx 
(U/mg protein) 

Group A 7.44 ± 2.17 0.96 ± 0.17 
Group B 3.53 ± 0.47 0.40 ± 0.071 
Group C 5.47 ± 0.64 0.73 ± 0.005 
Group D 5.70 ± 0.63 0.75 ± 0.01 
Group E 5.91 ± 0.84 0.77 ± 0.087 
Data are shown as mean ± standard deviation. SOD = 
superoxide dismutase, GPx = glutathione peroxidase  
!
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DISCUSSION

      Studies to prevent I-R injury, which may develop
as a result of the Pringle maneuver applied to liver
transplantations as well as to liver resections or liver
injuries, still maintain their popularity. Studies have
been conducted for a long time to preserve the liver
under in vitro conditions [3, 5-7]. Liver cells may be
resistant to ischemia for 30 to 60 minutes, but
irreversible cell damage is usually seen over a longer
period of time. After 60 minutes of ischemia, SORs
begin to increase at 5 minutes of reperfusion and then
peak at 15 minutes of reperfusion [8]. SORs, which
occur due to I-R injury, cause damage to both liver
parenchyma and other liver cells [2]. The resource of
SORs is that the concentration of O2 suddenly
increases in the medium due to reperfusion. The
increased amount of SORs interacts with cell
membrane lipids, resulting in the formation of
arachidonic acid. Inflammatory markers such as
prostaglandins (PG) and leukotrienes (LT) are released
from arachidonic acid by the activation of
lipoxygenase and cyclooxygenase pathways. They
contribute to cell damage by disrupting cell membrane
permability. SORs are destroyed by cellular defense
mechanisms. When SORs are destroyed, enzymatic
pathways such as SOD, GPx, and catalase (Cat) are
activated [8-14]. Numerous substances, which are
thought to be effective by enzymatic or non-enzymatic
pathways, have been experimentally tested in order to
reduce ischemic reperfusion injury in the liver and
other tissues, but there are not still products that have
been actively applied for treatment [3, 5, 6]. 
      Melatonin, a hormone released from the pineal
gland, is a strong scavenger for hydroxyl radicals and
other oxygen radicals that are toxic in vivo and in
vitro. Its passage to the tissues is quite good due to its
lipophilic nature, and it is particularly effective on the
hydroxyl radical, which is the most toxic radical [15-
17]. Some studies have reported that melatonin acts
by capturing the superoxide of an indole-derived
metabolite and also enhances SOD mRNA expression.
Melatonin both stimulates important antioxidant
enzymes such as intracellular superoxide dismutases
(CuZnSOD and MnSOD) and selenium-containing
glutathione peroxidase and catalase (CAT). And also
inhibits some pre-oxidative enzymes (such as
myeloperoxidase). Because of all of them, many

studies have reported that it reduces lipid peroxidation
and protects cells and DNA against oxidative damage
[15, 17-19]. Sewerynek et al. [20] showed in the
mouse model of liver ischemia-reperfusion injury that
melatonin reduced leukocyte infiltration and lipid
peroxidation products and also increased glutathione
reductase (GR) activity. In mice treated with
melatonin, less apoptotic (TUNEL positive) cells and
DNA fragmentation were observed than only I-R
constructed mice. These results show that melatonin
reduces the level of apoptotic pathway and oxidative
stress and, as a result, improves hepatocytes which are
exposed to I-R [21]. Aktoz et al. [22] found that SOD
and GPx values, which decreased after I-R in rats
undergoing renal ischemia reperfusion injury, were
significantly preserved in melatonin-treated group.
Baykara et al. [18] found that there were swollen and
vacuolated mitochondria, dilated bile ducts, and
several hepatocyte nuclei with heterochromatic and
apoptotic appearance in rat liver undergoing I-R
injury. They stated that hepatocyte nuclei and
mitochondria appeared to be normal in melatonin-
treated group. In ultrastructural evaluation of our
study, although the majority of organelles in the
cytoplasm of hepatocytes were normal in the
melatonin-treated group, it was remarkable that the
mitochondria, endoplasmic reticulum and other
organelles were destructed in some places. In addition,
it was seen that there was an increase in collagen
fibrils around hepatocytes. Moreover, SOD and GPx
values were preserved when compared with the group
undergoing only I-R injury. And also, it was observed
that the uptake and excretion functions in HBS were
significantly preserved in the melatonin-treated group
compared to the group undergoing only I-R injury. 
      Pentoxifylline, a methylxanthine derivative, is a
phosphodiesterase inhibitor. Unlike other peripheral
vasodilators, it reduces blood viscosity and increases
tissue oxygenation. It increases erythrocyte flexibility,
as well as reduces platelet aggregation. It increases
microvascular blood flow. It has been stated that it
selectively directs blood flow to tissues with a
disturbed microcirculation in reperfusion [23, 24].
Dinçkan et al. [25] revealed that pentoxifylline has
protective effect on pneumoperitoneum-induced
oxidative stress in rats. There are studies showing that
it is effective in I-R injury by decreasing the release
of TNF-α, IL1-, IL-6, SORs and proteases especially
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from Kupffer cells [23]. In an experimental study of
I-R injury performed using pentoxifylline by El-
Ghoneimi et al. [7], they reported that it reduced
serum levels of TNF-α by providing inhibition of
TNF-alpha gene expression. Some studies found that
pentoxifylline reduced malondialdehyde and
myeloperoxidase activity [26, 27]. Pentoxifylline, a
methylxanthine derivative, is a phosphodiesterase
inhibitor. Unlike other peripheral vasodilators, it
reduces blood viscosity and increases tissue
oxygenation. It increases erythrocyte flexibility, as
well as reduces platelet aggregation. It increases
microvascular blood flow. It has been stated that it
selectively directs blood flow to tissues with a
disturbed microcirculation in reperfusion [23, 24].
Dinçkan et al. [25] revealed that pentoxifylline has
protective effect on pneumoperitoneum-induced
oxidative stress in rats. There are studies showing that
it is effective in I-R injury by decreasing the release
of TNF-α, IL1-, IL-6, SORs and proteases especially
from Kupffer cells [23]. In an experimental study of
I-R injury performed using pentoxifylline by El-
Ghoneimi et al. [7], they reported that it reduced
serum levels of TNF-α by providing inhibition of
TNF-alpha gene expression. Some studies found that
pentoxifylline reduced malondialdehyde and
myeloperoxidase activity [26, 27]. In a clinical trial
conducted in 101 noncirrhotic patients by Petrowsky
et al. [28], they found that PTX which was
administered at 12 hours before surgery and at 72
hours after surgery in patients undergoing major liver
surgery provided a positive contribution to
regeneration in remnant liver tissue. In our study,
pentoxifylline has been found to significantly maintain
SOD and GPx values in liver I-R injury compared to
the group B that undergoing only I-R injury. The
electron microscopy findings also confirm these
values. Moreover, the HBS findings also showed us
the protective feature of pentoxifylline by objective
values. HBS has never been studied in identifying
changes in liver functions in previous experimental
models performed using pentoxifylline. It has been
first used in our study. HBS reveals like elektron
microcopy an objective finding that shows the efficacy
of pentoxifylline. 
      Some studies have reported that DMSO has
protective effect on I-R injury by reducing SORs.
DMSO scavenges the hydroxyl radical, which is one

of the most toxic superoxide radicals. In the past
decade, there have been studies showing the protective
effects of DMSO on liver I-R injury by biochemical
parameters as well as histopathological findings [6,
29]. However, the popularity of this agent has
decreased due to its nephrotoxic effects [30]. Şahin et
al. [31] found that DMSO reductions in I-R injury at
non-toxic doses and in slow release. In an
experimental study conducted by Hatipoğlu et al. [6],
I-R group and the I-R group after DMSO were
compared; hepatic peak time and the half-life of
hepatic activity were significantly higher only in the
I-R group. In our study, the SOD and GPx values were
significantly preserved in the DMSO-treated group
compared to the group undergoing only I-R injury.
Electron microscope showed that the mitochondria in
hepatocytes were swollen, but the outer membranes
and the crystals were not deteriorated. There were
myelin-like membrane structures in enlarged ER and
ER lumens. In HBS, the DMSO group had shorter
uptake and excretion times than the I-R group.
However, unlike the previous study, the Liver PT was
not well protected in the DMSO group. On the other
hand, in our study, Liver T1/2 time was preserved in
this group. 
      Today, HBS is sometimes used to assess liver
function after transplantation [32]. HBS provides both
quantitative and visual appearances when assessing
hepatic uptake and excretory functions [6, 33]. HBS
as more practical and useful method has been tried to
replace serial biopsies to recognize tissue rejection
after transplantation. 99mTc iminodiacetic acid (IDA)
analogues, first presented by Ekman et al. [34], are
now the most commonly used agents in the application
of hepatobiliaryscintigraphy. Since HBS shows
hepatocyte functions and bile duct dynamics, it is used
in bile leaks that occur in liver operations, in partial or
complete biliary obstructions, and in post-transplant
patients [33-35]. Functional status of the liver affects
the uptake of IDA and its derivatives. HBS shows
hepatic uptake and excretion [36]. Because of this
feature, it is considered to be an important non-
invasive alternative in assessing liver I-R injury.
Brunot et al. [37] found that early biopsy results were
consistent with liver uptake functions. However,
studies have shown that HBS is a good method for
detecting liver complications after transplantation,
while it was not found to be safe in distinguishing
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tissue rejection from biliary complications [38]. In a
study of Tagge et al. [39], the effects of ischemia-
reperfusion injury on pig liver transplants has been
investigated using 99mTc-diphenyl, and it was found
that median transit time of the pharmaceutical agent
was prolonged in ischemia. It has also been
determined that this condition is associated with
duration of ischemia [39]. In a study of Kuni et al.
[40], liver biopsies were compared by quantitative
HBS, and it was shown that the mean damage scores
of patients with normal and abnormal uptake were
significantly different. In the same study, it was also
found that the uptake criteria were insufficient to
distinguish pure hepatic damage from cholestasis [40]. 
      In our study, it was found that pentoxifylline and
melatonin agents significantly protecte uptake and
excretion functions in liver scintigraphy, but the
uptake functions of the DMSO-treated group were not
significantly protected compared to the I-R group.
Furthermore, when the scintigraphic parameters were
considered, it was found that the protective effect of
pentoxifylline was better at a statistically significant
level than DMSO. Although there was no statistically
significant difference between pentoxifylline and
melatonin, uptake and excretion results of
pentoxifylline were better. In our study, the effects of
all three agents were examined by electron
microscopy, it was found that the liver was largely
protected from the effects of I-R injury, but the EM
findings in the pentoxifylline-treated group were more
normal. In particular, the mitochondria and other
organelles were observed to be preserved prominently
in use of pentoxifylline. Considering only the electron
microscopic findings in our study, it can be said that
pentoxifylline is more effective in reducing I-R
damage than the other two agents. It was determined
that these three agents maintained significantly the
SOD and GPx values when compared with the I-R
group. There was no significant difference between
these three agents. 

CONCLUSION

      When all methods are evaluated in this study,
pentoxifylline, melatonin and DMSO have been found
to be effective in protecting the hepatic ischemia
reperfusion injury. Although there was no difference

between pentoxifylline and DMSO according to
biochemical parameters, pentoxifylline was more
effective when electron microscopy findings and HBS
parameters were taken into consideration. This
suggests that it would be safer for the cytoprotective
effect of a substance to be assessed in more than one
way rather than as a single method. In our study, I-R
injury-reducing effect of pentoxifylline, which gives
parallel results with three methods, gives more
confidence. Reducing I-R injury confirmed by all
three ways, provide this agent with confidence and
After the experimental works has been replicated, we
foresee that it may be used to be  in the future in pre-
transplant and shock situations. 
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Effect of lipid parameters on carotid artery disease progression
in patients undergoing carotid endarterectomy and unoperated
patients with non-severe carotid artery stenosis
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Turkey 

ABSTRACT
Objectives: We aim to evaluate the relationship between serum lipid indices and carotid artery stenosis (CAS). 
Methods: This retrospective observational study included patients who underwent carotid endarterectomy
(CEA) and unoperated patients who have CAS less than 50%. CAS was diagnosed with history and physical
examination followed by doppler ultrasonography, coronary and carotid angiography. All data retrieved
retrospectively from the hospital medical files. Non-high-density lipoprotein-cholesterol (non-HDL-C) level
was calculated by removing HDL-C from total cholesterol. In addition, low-density lipoprotein-cholesterol
(LDL-C)/HDL-C ratio, non-HDL-C/HDL-C ratio, and triglyceride (TG)/HDL-C ratio were assessed. 
Results: CEA group (77.5% male, mean age: 71.35 ± 8.35 years) included 40 patients who underwent CEA,
and there were 32 patients who have less than 50% CAS in unoperated group (68.8% male, mean age: 63.94
± 9.92 years). The development of CAS was not significantly correlated with LDL-C/HDL-C ratio (p = 0.119),
non-HDL-C/HDL-C ratio (p = 0.227) and TG/HDL-C ratio (p = 0.768). Advanced age and presence of coronary
artery disease were identified as an independent predictor of the development of CAS. For predicting
development of CAS, there were 50.0% sensitivity and 65.6% specificity for LDL-C/HDL-C ratio and non-
HDL-C/ HDL-C ratio (area under the curve [AUC]: 0.592, log rank p = 0.183, AUC: 0.583, log rank p = 0.227,
respectively). 
Conclusions: We found that lipid ratios were not an independent predictors of the development of CAS. But,
we think that AUC values which were above 0.5 for lipid ratios are may be important development of CAS. 
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arotid artery stenosis (CAS) is a serious vascular
problem for whole population and also an impor-

tant cause of strokesparticularly in the elderly people
[1]. In order to prevent these complications, it is nec-
essary to intervene in symptomatic patients who have
severe CAS [2]. In asymptomatic CAS, the incidence
of stroke increases by 0.35-5%, and also the incidence

and mortality of acute cardiovascular disease signifi-
cantly increase [3]. 
      Atherosclerosis is related to the inflammation and
immunity and it is the main reason for CAS [4]. Tra-
ditionally, in the pathogenesis of atherosclerosis, there
is accumulation of plasma lipids in the vascular wall,
which contributes to the formation of an unstable
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plaque, which can be ruptured [5]. Framingham study
showed that extracranial carotid artery atherosclerosis
associated with increased plasma concentrations of
total cholesterol (TC) and low-density lipoprotein-
cholesterol (LDL-C) and also there is an association
with decreased plasma concentration of high-density
lipoprotein-cholesterol (HDL-C) [6]. 
      Based on this balance, the usage of ratios of the
serum lipid levels measurement can maintain the as-
sessment of plaque burden. Consequently, we aim to
evaluate relationship of serum lipid levels between pa-
tients who underwent carotid endarterectomy (CEA)
and unoperatedpatients who have less than 50% CAS. 

METHODS

Patients 
      This retrospective observational study included
patients who underwent CEA and unoperated patients
who have less than 50% CAS. This study was
performed between 2017 and 2018 at Department of
Cardiovascular Surgery, Bursa Yüksek Ihtisas
Training and Research Hospital, Bursa, Turkey. The
study was approved by the local institutional Ethical
Committee of University of Health Sciences. 
      Carotid artery stenosis was diagnosed with history
and physical examination followed by doppler
ultrasonography, coronary and carotid angiography.
All analyzed data were retrospectively taken from
hospital medical records. 
      All patients were operated under local anesthesia.
The exclusion criteria were level of triglyceride (TG)
above 400 mg/dL, combined coronary artery
bypassand CEA surgery, familial hyperlipidemia, and
chronic renal failure. Eventually, 40 patients
undergoing CEA were included in the CEA group, and
32 patients who have less than 50% CAS in
unoperated group. 
      All data were recorded as age, gender,
comorbidities (hypertension, diabetes mellitus, and
cerebrovascular accident [CVA]), smoking, the
presence of coronary artery disease (CAD), statin
usage, and body mass index. 

Laboratory measurements 
      Fasting blood samples were taken from an
antecubital vein of each patient. Levels of TC, TG, and

HDL-C were measured using chemistry analyzer
(Beckman Coulter AU5800, CA, USA). The LDL-C
was estimated bythe method of Friedewald’s formula
(TG <400 mg/dl) [7]. Non-HDL-C level was
calculated by removing HDL-C from total cholesterol.
In addition, LDL-C/HDL-C ratio, non HDL-C/HDL-
C ratio, and TG/HDL-C ratio were assessed. 

Statistical Analysis 
      Statistical analysis data were analyzed with the
Statistical Package for the Social Sciences (IBM SPSS
Statistic Inc. version 21.0, Chicago, IL, USA).
Continuous and ordinal variables were expressed as
mean ± standard deviation and nominal variables were
expressed as frequency and percentage. Kolmogorov-
Smirnov test and Shapiro-Wilk tests of normality were
used to identify distribution of variables. Student’s t
test was used to compare two groups for continuous
variables with normal distribution. Chi Square test was
used to compare two groups for nominal variables.
Mann-Whitney U test was used to compare two
groups for continuous variables without normal
distribution. Predictors of disease progression were
identified by using binary logistic regression analysis.
For all tests, a p value of < 0.05 was considered
statistically significant. Receiver-operating
characteristic (ROC) curve was applied for the
prediction of disease progression and the area under
the curve (AUC) was calculated for LDL-C/HDL-C
ratio, non HDL-C/HDL-C ratio, and TG/HDL-C ratio.

RESULTS

      A total number of 40 patients in the CEA group
(77.5% male, mean age: 71.35 ± 8.35 years) and 32
patients in the unoperated group (68.8% male, mean
age: 63.94 ± 9.92 years) were recorded in this study.
The demographic and clinical characteristicsof the
patients are summarized in Table 1. There were
statistically difference between two group in terms of
age (p = 0.001), presence of hypertension (p = 0.035),
previous CVA (p = 0.001), presence of CAD (p =
0.001) and statin therapy (p = 0.032) (Table1). 
      The comparison of laboratory findingsare shown
in Table 2. Both CEA group and unoperated group
were similar to each other regards to laboratory
findings. In addition, non-HDL-C level, LDL-C/HDL-
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C ratio, non-HDL-C/HDL-C ratio and TG/HDL-C
ratio were not significantly different between the
groups (p = 0.432, p = 0.119, p = 0.227 and p = 0.768;
respectively) (Table2). 
      Factors related to the development of CAS were
included univariate logistic regression analysis. In
unadjusted univariate logistic regression analysis, the
development of CAS was significantly correlated with

advanced age (OR [odds ratio]: 0.913, 95% CI
[confidence interval]: 0.860-0.969, p = 0.003),
hypertension (OR: 0.360, 95% CI: 0.138-0.940, p =
0.037) and presence of CAD (OR: 0.179, 95% CI:
0.064-0.503, p = 0.001) but was not correlated with
diabetes mellitus, smoking, non-HDL-C level, LDL-
C/HDL-C ratio, non-HDL-C/HDL-C ratio and
TG/HDL-C ratio (Table 3). In addition, advanced age

The European Research Journal   Volume 5   Issue 1   January 2019 161

Table 1. Demographic and clinical characteristics of the patients 
 CEA group 

(n = 40) 
Unoperated group 

(n = 32) 
p value 

Age (years) 71.4 ± 8.4 63.9 ± 9.9 0.001# 

Male gender, n (%) 31 (77.5) 22 (68.8) 0.403a 

BMI (kg/m2) 27.54 ± 4.1 26.96 ± 4.1 0.552* 

Hypertension, n (%) 25 (62.5) 12 (37.5) 0.035a 

Diabetes mellitus, n (%) 15(37.5) 18 (56.3) 0.113a 

Previous CVA, n (%) 20 (50) 4 (12.5) 0.001a 

CAD, n(%) 26 (65) 8 (25) 0.001a 

Smoking¶, n(%) 17 (42.5) 11 (34.4) 0.482a 

Statin therapy, n(%) 17 (42.5) 6 (18.8) 0.032a 

CEA = Carotid endarterectomy, BMI = Body mass index, CVA = Cerebrovascular accident, CAD = Coronary 
artery disease, ¶Current or former smoking,aPearson Chi- Suquare, # Mann-Whitney U test, *Student’s-t test  
!

Table 2. Laboratory findings 
 CEA group 

(n = 40) 
(mean ± SD) 

Unoperated group 
(n = 32) 

(mean ± SD) 

P value 

Hematocrit (%) 38.9 ± 5.6 39.1 ± 7.7 0.907* 

Hemoglobin (g/dL) 12.8 ± 1.9 13.4 ± 1.9 0.201* 

White blood cell (103/µL) 8.3 ± 2.6 8.9 ± 2.1 0.252* 

Platelet (103/µL) 248.6 ± 65.2 243.7 ± 71.1 0.760* 

Red cell distribution width (%) 14.7 ± 1.3 14.3 ± 1.6 0.229* 

Mean platelet volume (fL) 8.6 ± 1.4 8.7 ± 1.6 0.959# 

NLR 3.7 ± 1.9 3.1 ± 1.8 0.080# 

HbA1c (%) 6.5 ± 1.5 6.8 ± 1.5 0.236# 

Creatinine (mg/dL) 1.0 ± 0.3 1.0 ± 0.8 0.398# 

Ca (mg/dL) 9.2 ± 0.6 9.2 ± 0.6 0.933* 

Mg (mg/dL) 1.8 ± 0.2 1.8 ± 0.3 0.671* 

C-reactive protein (mg/dL) 7.5 ± 9.8 7.9 ± 7.1 0.782# 

Total protein (g/dL) 6.9 ± 0.5 6.9 ± 0.7 0.967* 

Albumin (g/dL) 3.7 ± 0.5 3.8 ± 0.5 0.878# 

Fibrinogen (µg/ml) 402.3 ± 91.2 407.7 ± 84.2 0.910# 

Total cholesterol (mg/dL) 199.1 ± 59.3 191.7 ± 47.5 0.572* 

LDL-C (mg/dL) 123.4 ± 45.6 115.8 ± 39.9 0.457* 

HDL-C (mg/dL) 39.5 ± 7.6 42.1 ± 8.2 0.207# 

Non-HDL-C (mg/dL) 159.6 ± 59.0 149.6 ± 44.5 0.432* 

TG (mg/dL) 191.6 ± 137.2 186.9 ± 80.1 0.441# 

LDL-C/HDL-C 3.2 ± 1.3 2.8 ± 0.9 0.119* 
Non-HDL-C/HDL-C 4.2 ± 1.9 3.6 ± 1.1 0.227# 

TG/HDL-C 5.2 ± 4.9 4.7 ± 2.5 0.768# 

CEA = Carotid endarterectomy, NLR = Neutrophil to lymphocyte ratio, LDL-C = Low-density lipoprotein-
cholesterol, HDL-C = High-density lipoprotein-cholesterol, TG = Triglyceride,  # Mann-Whitney U test, *Student’s-
t test, SD = Standard deviation 
!
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and presence of CAD were identified as an
independent predictor of development of CAS in
multivariate analysis (OR: 0.902, 95% CI: 0.842-
0.967, p = 0.003; OR: 0.143, 95% CI: 0.042-0.489, p
= 0.002) (Table 3). 
      Additionally, in ROC curve analysis, for LDL-
C/HDL-C ratio it was determined a cut-off level of 3.1
for predicting progression of CAD (AUC: 0.592, 95%
CI: 0.460-0.723, log rank p = 0.183), for non-HDL-
C/HDL-C ratio it was determined as a cut-off level of
4.4 for predicting progression of CAS (AUC: 0.583,

95% CI: 0.452-0.715, log rank p = 0.227) and for
TG/HDL-C ratio, it was determined as a cut-off level
of 4.4 for predicting progression of CAS (AUC: 0.480,
95% CI: 0.346-0.614, log rank p = 0.768) (Table 4).
In the measurements above their cut-off values, there
were 50.0% sensitivity and 65.6% specificity for
LDL-C/HDL-C ratio, 50.0% sensitivity and 65.6%
specificity for non HDL-C/HDL-C ratio, and 47.5%
sensitivity and 53.1% specificity for TG/HDL-C ratio
(Figure 1). 
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Table 3. Binary Logistic regression analysis to identify predictors of disease progression 
  Univariate analysis  Multivariate analysis 
Variables p Exp(B) 

Odds Ratio 
95% C.I. 

Lower-Upper 
p Exp(B) 

Odds Ratio 
95% C.I. 

Lower-Upper 
Age 0.003 .913 .860-.969 0.003 .902 .842-.967 
HT 0.037 .360 .138-.940 0.528 .691 .219-2.179 
DM 0.115 2.143 .831-5.526    
CAD 0.001 .179 .064-.503 0.002 .143 .042-.489 
Smoking 0.483 .709 .271-1.854    
Non-HDL-C 0.428 .996 .987-1.005    
LDL-C / HDL-C 0.123 .709 .458-1.098    
Non HDL-C / HDL-C 0.133 .763 .536-1.086    
TG / HDL-C 0.583 .965 .850-1.096    
NLR 0.154 .814 .614-1.080    
HT = Hypertension, DM = Diabetes mellitus, LDL-C = Low-density lipoprotein-cholesterol, HDL-C = High-
density lipoprotein-cholesterol, TG = Triglyceride, NLR = Neutrophil to lymphocyte ratio  

!

Table 4. Result of ROC curve analysis 
Test Result Variable(s) AUC Sensitivity Specificity Cut-off 

value 
p value Asymptotic 95% Confidence 

Interval 
Lower Upper 

LDL-C / HDL-C Ratio .592 50% 65.6% 3.1 .183 .460 .723 
Non HDL-C / HDL-C Ratio .583 50% 65.6% 4.4 .227 .452 .715 
TG / HDL-C Ratio .480 47.5% 53.1% 4.4 .768 .346 .614 

ROC = Receiver operating characteristic, AUC = Area under the curve, LDL-C = Low-density lipoprotein-
cholesterol, HDL-C = High-density lipoprotein-cholesterol, TG = Triglyceride  
!

DISCUSSION

      In our study, we assessed the effect of LDL-
C/HDL-C ratio, non HDL-C/HDL-C ratio and
TG/HDL-C ratio in the development of CAS. In
univariate logistic regression analysis, we found
significant correlation among advanced age,
hypertension and presence of CAD with the

development of CAS. In multivariate logistic
regression analysis, advanced age and presence of
CAD were detected as independent predictors for the
development of CAS. Additionally, in ROC curve
analysis, we found that AUC of measured ratios were
above 0.5 except from TG/HDL-C ratio (Table 4).
However, in our study, all measured indexes were not
independent predictors for the development of CAS. 
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      In a systematic review of 17 studies that examined
carotid artery intima-media thickness (cIMT),
including 10,124 healthy subjects free from
cardiovascular disease risk factors, a strong positive
relationship has been found between age and cIMT
[8]. This study also suggested that cIMT progressed
strongly and linearly to advanced age. In the few
previous studies, there is strong evidence that middle-
aged and elderly people have a higher cIMT than
younger adults [9, 10]. Our study was not a study
investigating the relationship between cIMT thickness
and the age, but we found that the mean age was
higher in CEA group than in the unoperated group (p
= 0.001). In addition, in our study, in logistic
regression analysis, advanced age was defined as an
independent predictor of CAS development.
Additionally, in logistic regression analysis, we
detected that advanced age was an independent

predictor of CAS development. 
      Hyperlipidaemia is a well-documented risk factor
in cardiovascular disease assessment. High HDL-C
level is related inversely proportional to CAD,
ischemic stroke and carotid atherosclerosis [11]. In
many previous studies while HDL-C is accepted as an
antiatherogenic agent, it has reported that LDL-C is a
classical atherogenic lipoprotein [12]. Even though,
the LDL-C level has been considered as the primary
target of lipid-lowering therapy, non-HDL-C has been
recommended as the secondary target of lipid lowering
treatment, especially for patients with high TG levels
[12]. In some studies, non-HDL-C has found as a more
precious predictive value for atherosclerosis and CVD
than LDL-C [13]. Furthermore, TC/HDL-C and LDL-
C/HDL-C ratios have been considered as better
predictors for atherosclerosis than each independent
lipid parameter in other studies [14, 15]. Previous
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Figure 1. ROC curve and AUC for predicting progression of carotid artery stenosis of LDL-C/HDL-C ratio, non HDL-C/HDL-C
ratio, and TG / HDL-C ratio. ROC = Receiver operation characteristic, AUC =Area under the curve, LDL-C = Low-density lipopro-
tein-cholesterol, HDL-C = High = density lipoprotein-cholesterol, TG = Triglyceride 
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studies have stated that TG/HDL-C ratio is one of the
main indicator for cardiovascular diseases, insulin
resistance and metabolism syndrome [16, 17].
Formerly published epidemic analysis have shown
that non-HDL-C is a bit better than LDL-C as the
predictor for CVD risk [13, 18]. Another meta-analysis
including more than 300,000 people has demonstrated
that the predictive value of non-HDL-C for CVD risk
is similar with LDL-C (both measured and calculated)
[19]. 
      TC, LDL-C and non-HDL-C have precious
predictive values for intima-media thickness and the
presence of carotid plaque compared with other lipid
parameters. Among these, TC has the greatest
predictive value for the presence of carotid plaque.
The value of non-HDL-C is not lower than LDL-C for
foresight of cIMT and plaque [20]. Non-HDL-C has
several advantages as a risk predictor of
atherosclerosis. Firstly all potential atherogenic lipid
particles included in its structure and it can be
calculated in the non-fasting state; lastly, it can be
calculated in the presence of hypertriglyceridemia
[20]. 
      Siemelink et al. [21] revealed in their study
including 1,443 CEA patients, that plasma lipid levels
were not associated with the carotid atherosclerotic
plaque composition. They tried to explain this result
to the presence of atherosclerotic disease and co-
morbid disease in the patients included in the study
and to the fact that the majority of the patients took
lipid-lowering drugs. They also noted that with respect
to plasma lipids, only a preoperative measurement was
made and plasma lipid concentrations could change
significantly over time. Accordingly, a recent meta-
analysis has shown that statin therapy leads to
regression of carotid plaques by improving
inflammation, not lipid levels [22]. 
      In our study, we detected that LDL-C/HDL-C
ratio, non-HDL-C/HDL-C ratio and TG/HDL-C ratio
were not significantly different between the groups
(Table 2) and in logistic regression analysis (Table 3)
we revealed that the progression of CAS was not
correlated with LDL-C/HDL-C ratio, non-HDL-
C/HDL-C ratio, and TG/HDL-C ratio. Our results are
similar with the study of Siemelink et al. [21]. In our
study, atherosclerotic disease (p = 0.001),
hypertension as a comorbidity (p = 0.035) and statin
therapy (p = 0.032) were statistically different in the

CEA group. This may explain that, why in our study
lipid ratios are not statistically significant with carotid
artery disease. 
      On the other hand, in ROC curve analysis, we
found that there were 50.0% sensitivity and 65.6 %
specificity for LDL-C/HDL-C ratio (AUC: 0.592, log
rank p = 0.183) and were 50.0% sensitivity and 65.6%
specificity for non HDL-C/HDL-C ratio (AUC: 0.583,
log rank p = 0.227) (Table 4, Figure 1). We think that
in present study AUC values which were above 0.5 are
not pointless values for LDL-C/HDL-C ratio and non
HDL-C/HDL-C ratio. However, more studies are
needed in this regard.

CONCLUSION

      In conclussion, many factors contribute to the
development of CAS. Many studies have been done
regarding the effect of lipid parameters on CAS.
Although our results were not statistically significant,
we concluded that high lipid ratios may be a factor in
the development of CAS. Therefore, there is a need
for studies involving patients who are free of
atherosclerotic risk factors and who do not use lipid-
lowering agents. 
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ABSTRACT
Coenzyme Q10 (CoQ10), an important mitochondrial redox component, plays a pivotal role in cellular energy
production; moreover, it is the only lipid-soluble antioxidant endogenously synthesized in humans. Given its
function and physiological importance, it is not surprising that CoQ10 deficiency may result in several diseases.
With aging, humans begin to lose the ability to synthesize CoQ10 from food, resulting in reduced serum levels
of CoQ10 and contributing to aging-associated symptoms. Poor eating habits, infections, stress and also some
drugs, as beta blockers, antihypertensive agents and statins, may reduce serum levels of CoQ10. Dietary
supplementation has been proposed as key strategy to increase CoQ10 availability, improving health status in
elderly; however CoQ10 is not approved by U.S. Food and Drug Administration for the treatment of any
medical condition and it is sold only as a dietary supplement. Aim of the study was to examine the latest relevant
evidences on potential benefits of CoQ10 nutritional supplement and its implication in improving health status
in elderly. There is evidence that, in elderly, oral administration of CoQ10 reduces oxidative stress and
inflammatory markers and reduces cardiovascular mortality; in diabetics CoQ10 treatment improves insulin
sensitivity and decreases glycated hemoglobin. Therapeutic benefit from CoQ10 supplementation has also
been obtained in neurodegenerative diseases as Parkinson’s, Alzheimer’s and Huntington's diseases. CoQ10
supplements could be useful in several aging- related clinical conditions; however, well standardized long-
term and larger further studies are needed
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oenzyme Q10 (CoQ10) is an important
mitochondrial redox component that plays a

pivotal role in cellular energy production as essential
cofactor in oxidative phosphorylation. CoQ10 is
present in all the biological membranes, mostly in the
phospholipid membrane of the mitochondria, where it
also acts as cell membrane stabilizing and potent
intracellular scavenger of free radicals [1].
      Organs with utmost energy needs as brain, heart,
kidney and liver have the highest concentrations of

CoQ10 and its omnipresence throughout the body
gave alternate name, Ubiquinone [1, 2]. Moreover, this
enzyme is the only lipid-soluble antioxidant
endogenously synthesized in humans [2]; however, the
endogenous production of CoQ10 begin to
progressively decrease after the age of 20 [3], so that
with aging humans lose the ability to synthesize
CoQ10 from food, resulting in reduced serum levels
of this important antioxidant factor [4]. Poor eating
habits, infections, stress and also some drugs, as beta
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blockers, antihypertensive agents and statins, may
reduce serum levels of CoQ10 [5-7]. In humans, the
daily requirement for CoQ10 is 3-6 mg, derived
primarily from meat, particularly organ meats as
kidney, liver, heart and beef; fish as sardines and
mackerel; soy oil and peanuts are also rich source of
dietary CoQ10 [8].
      CoQ10 is gaining popularity in cosmetic and anti-
ageing industries [9-12] but, given its function and
physiological importance, it is not surprising that
CoQ10 deficiency contributes to aging-associated
symptoms and may result in several diseases [4]. For
this reason, dietary supplementation has been
proposed as a key strategy to increase CoQ10
availability, improving health status in elderly [6];
however CoQ10 is not approved by U.S. Food and
Drug Administration for the treatment of any medical
condition and it is sold only as a dietary supplement.
Yet, although CoQ10 deficiency is more relevant in
elderly, there was poor interest in researchers
regarding to potential benefits that CoQ10 dietary
supplements could have in older people. Aim of this
research was to examine the latest relevant evidences
on potential benefits of CoQ10 nutritional supplement
and its implication in improving health status in
elderly.

METHODS

      A review of recent literature has been carried out
via Pub Med database, using these search term:
coenzyme Q10, elderly, supplementation. Search was
not limited by language or human subjects. All the
found items, published in the last five years, from
January 2013 to December 2017, were analysed.
Article types was determined using filters available on
PubMed database. Additional articles were selected
from the bibliographies of the quoted references.
Other data were deduced from retrospective analysis
and by careful assessment of the obtained items and
theirreferences. 

RESULTS

      Eighty items were obtained: 59 were clinical
studies/trials, including 55 randomized controlled

trials, 4 multicenter studies, 5 comparative studies; 3
reviews and 4 case reports were also found. Five
studies were conducted in animal models.
Observational studies were not found, neither meta-
analysis nor guidelines nor consensus. Remaining
items were prevalently other journal articles or other
publication types.
      In summary, the analysis of obtained data
primarily showed that, in elderly, oral administration
of CoQ10 reduces oxidative stress, inflammatory
markers and cardiovascular mortality; positive effects
of CoQ10 supplementation on oxidative stress were
also observed in subjects with chronic kidney disease.
Moreover in diabetic patients CoQ10 treatment
improves insulin sensitivity and decreases glycated
hemoglobin. Therapeutic benefit from CoQ10
supplementation has also been obtained in
neurodegenerative diseases as Parkinson’s,
Alzheimer’s and Huntington's. Lastly, there is some
evidence that, in patients with breast and other types
of cancer, CoQ10 supplementation seems associated
with improvementof cancer-related fatigue. Generally,
no toxicity was observed with varying doses of CoQ10
used in the different studies.

DISCUSSION

      There is promising evidence that oral
administration of CoQ10 improves health status in
elderly and slows the deterioration in health-related
quality of life [13, 14]. Increasing evidence were
found particularly in patient with cardiac diseases; the
heart muscle uses more energy than any other tissue
and normally it has the highest concentration of
CoQ10, so it is very sensitive to CoQ10 deficiency
[15]. 
      In the past, it has been observed that nutritional
supplements of CoQ10 make improvements of heart
muscle function in patients with chronic heart failure
[16]. In healthy elderly subjects higher serum levels
of ubiquinol were found associated with lower serum
levels of N-terminal pro-brain natriuretic peptide (NT-
proBNP), a marker for chronic heart failure [17].
Moreover, in a cohort of community-dwelling elderly,
long-term supplementation of CoQ10 and selenium
has reduced NT-proBNP levels and cardiovascular
mortality [18]; the same results were also achieved in
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a 5-year prospective randomized double-blind
placebo- controlled trial, carried out among elderly
Swedish citizens [19]. Reduced cardiovascular
mortality, in subjects receiving nutritional supplements
of CoQ10, was confirmed in other studies among
healthy elderly [20], also after a 10-year follow-up
period [21], and in patients with chronic heart failure
[15]. 
      There is evidence that in patients with coronary
artery disease, CoQ10 supplementation is able to
reduce oxidative stress and inflammatory markers as
Interleukin-6, increasing antioxidant enzyme activity
[22, 23]; this benefit was also found in type 2 diabetic
patients with stable coronary heart disease [24] and in
veterans with stenosis of one major coronary artery
during statins therapy [25]. 
      Benefits for cardiovascular patients could also be
related to other effects of CoQ10: it has been shown
that long-term CoQ10 supplementation improves
endothelium-dependent vasodilation in senescent rats,
enhancing arterial relaxation and lowering blood
pressure [26]; in humans, oral doses of CoQ10,
varying from 75 to 600 mg daily, allowed to reduce
the need to multidrug antihypertensive regimens [27].
Even in hypertensive patients daily supplementation
of CoQ10 can be effective in decreasing some pro-
inflammatory factors, such as Interleukin-6 and
high-sensitivity-C reactive protein [28]. In some
studies dietary supplementation with CoQ10 was also
associated with improvement in lipid pattern of
hypercholesterolemic patients [29-31], although in
these studies CoQ10 was not administered alone, but
in combination with other nutraceuticals. Some studies
have also shown that CoQ10 supplementation
effectively reduced statin-related muscular symptoms
[32, 33]; nevertheless, other studies revealed no
significant effects of CoQ10 on statin-induced
myopathy and rhabdomyolysis, compared with
placebo [34, 35]. 
      With age, there is a decline in renal function and
the incidence of kidney failure increases in elderly; in
addition, given the high burden of risk factors for
kidney disease in the middle-aged population, the high
prevalence of chronic kidney disease in the elderly is
not surprising [36, 37]. Compared with younger
adults, older adults with advanced kidney disease have
multiple comorbidities and a higher risk of death [38];
moreover, in patients with chronic renal failure and in

those receiving maintenance hemodialysis for end-
stage renal disease there is an increased risk of
cardiovascular disease, attributable to excess of
oxidative stress [39, 40].The effect of CoQ10
supplementation on oxidative stress was also assessed
in subjects with chronic kidney disease and in
hemodialysis patients, but conflicting as well as non
unique results were found in our search [41-43]. 
      The effects of CoQ10 were also investigated in
diabetic patients: positive effects of a nutraceutical
combination, including CoQ10, on lipid profile and
glucose plasma levels were reported in a systematic
review of randomized controlled trials [44]. Few
studies have investigated the effects of coenzyme Q10
supplementation in elderly diabetics, predominantly
in type2 diabetic patients:it has been shown that
CoQ10 supplementation can decrease glycated
hemoglobin in overweight and obese patients with
type 2 diabetes [45], but the effect on glycemic control
was discordant [46, 47]; however, there is evidence
that oral administration of CoQ10 counteracts
oxidative stress in type 2 diabetics [46] and reduces
circulating levels of reactive oxygen species in
patients with nonproliferative diabetic retinopathy
[48]. Lastly, in patients with metabolic syndrome oral
coenzyme Q10 administration can have beneficial
effects on serum insulin levels, homeostasis model of
assessment-insulin resistance, homeostatic model
assessment-beta cell function and plasma total
antioxidant capacity concentrations when compared
with placebo group [49]. Coenzyme Q10 has been
considered for improving glycemic control through
various mechanisms, including a decrease in oxidation
stress and improvement in beta cell function, insulin
sensitivity and endothelial function [44]. 
      For at least 20 years, potential benefits from
CoQ10 supplementation in the treatment of
neurodegenerative diseases were investigated in
animal models [50-53] and in humans [50, 54-56].
Parkinson's disease is a typical age-related
neurodegenerative disease characterized by
degeneration and progressive loss of dopaminergic
neurons in the substantianigra leading to several clinic
manifestations including tremors, bradykinesia,
akinesia, abnormal postural reflexes, rigidity and, in
the advanced stage of the disease, cognitive
impairment and dementia [57]. It has been suggested
that oxidative stress can play a role in the etiology and
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progression of Parkinson's disease and pathological
studies in animal models suggest that mitochondrial
dysfunction can be a key pathological mechanism in
Parkinson's disease [58]. It has been demonstrated
that, in mice, CoQ10 can protect against striatal
lesions produced by the mitochondrial toxins malonate
and 3-nitropropionic acid and it also protects against
1-methyl- 1,2,3,6-tetrahydropyridine (MPTP) toxicity
[50, 59, 60]. Some studies [55, 56, 61, 62] have shown
beneficial effect s of oral CoQ10 supplementation in
Parkinson's patients, while in other studies [63, 64]
CoQ10 showed no evidence of clinical benefit.
However, a recent review [65] has established that the
supplementation with CoQ10 does not slow functional
decline nor provide any symptomatic benefit for
patients with Parkinson's disease; moreover, data from
a subsequent meta-analysis of randomized controlled
trials [66] performed to assess the efficacy of CoQ10
supplementation in the treatment of Parkinson's
disease, have confirmed that CoQ10 is not superior to
placebo in terms of motor symptoms, although it has
been shown safe and  well tolerated. Then, at present,
CoQ10 supplements appear to have a limited role in
the prevention or treatment, as primary or adjunctive
therapy, of Parkinson's.
      Increasing evidence suggests that Alzheimer's
disease is associated with oxidative damage that is
caused in part by mitochondrial dysfunction which has
been identified as an early event in Alzheimer's
pathogenesis [67]. In vitro and in vivo analysis have
suggested the neuroprotective potentials of CoQ10 in
Alzheimer disease [68, 69]. It is assumed that the anti-
oxidant capacity of this compound can slow down
neurodegeneration and improve cognitive functions
and functional decline by facilitating ATP synthesis
and counteracting mitochondrial dysfunction. Clinical
studies for the evaluation of neuroprotective effect,
safety and tolerability of CoQ10 in mild to moderate
Alzheimer patients will be required. 
      Huntington's disease is a rare genetic
neurodegenerative disorder, characterized by
progressive death of striatal and cortex neurons.
Typically, the onset of symptoms is in middle- age, but
this disorder can manifest at any time between infancy
and senescence. Main clinical manifestation of
Huntington's disease are hyperkinetic movements,
behavioural difficulties, weight loss and progressive
cognitive decline leading to death 15 to 20 years after

the onset of symptoms [70]. Various lines of evidence
have produced the involvement of mitochondrial
dysfunction in the pathogenesis of Huntington's
disease [71] and some studies have dashed hopes that
CoQ10 could have disease-modifying properties and
play a therapeutic role in Huntington's disease [51, 52,
54]. In this regard, in our search we have found poor
and weak clinical evidences [72, 73], then further
studies will be needed. 
      Oxidative stress and resulting cellular DNA
damage have been suggested to play a role in the
etiology of several chronic diseases, including cancer
[74-76] and decreased levels of CoQ10 were found in
plasma of women with breast cancer [77] and cervical
cancer [78] as well as in melanoma patients [79]. We
have found some evidence in which CoQ10
supplementation seems associated with beneficial
effect on DNA damage via p53-dependent DNA repair
machinery in elderly subjects [80-82]. Moreover, in
the past, few small studies have reported the ability of
CoQ10 supplementation in ameliorating
cardiotoxicity, liver toxicity and tolerability of cancer
treatments, particularly in patients receiving
chemotherapy with anthracyclines [83, 84]. Lastly,
CoQ10 was often used in patients with breast and
other cancers to improve tumor-related fatigue [85].
Unfortunately, at present, clinical investigations in
older cancer patients are too limited; in our research
we have found only a randomized, double-blind,
placebo controlled study of CoQ10 in women (median
age 52 years) with breast cancer and planned adjuvant
chemotherapy, in which CoQ10 supplementation did
not result in improved self-reported fatigue or quality
of life [86]. In summary, although there are several
evidences supporting potential benefits of CoQ10
supplementation in cancer patients, clinical results
seem too weak and not very effective; hence, even in
this field further studies will be needed. 
      With regard to safety and tolerability of CoQ10
dietary supplements, from our data it has emerged that
CoQ10, generally, was well tolerated and no toxicity
was observed; nevertheless, some adverse effects,
mainly gastrointestinal, were observed with very high
intake. Other potential side effects are rashes and
headaches; yet, another aspect to consider is that the
structure of CoQ10 is similar to vitamin K, therefore
CoQ10 should be used with caution and accurate
coagulation monitoring in patients taking oral
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anticoagulant therapy, to avoid potential drug
interactions [87-89]. 
      Finally, CoQ10 is fat-soluble, so it is better
absorbed when taken with a meal that contains oil or
fat. Unfortunately, because of its hydrophobicity and
large molecular weight, the absorption of dietary
CoQ10 from the gastrointestinal tract is limited and its
in vivo bioavailability is known to be poor. It was
found that bioavailability of CoQ10 was significantly
different depending on the formulations and
dissolution could be one of the important factors
affecting CoQ10 absorption; then, bile and the
solubilized formulation are essential for absorption of
CoQ10 [90]. Several novel formulations of CoQ10
have been developed to improve absorption and
bioavailability of CoQ10 in an attempt to enhance its
water solubility [91, 92]; solubilizate formulations of
CoQ10 proved to be clearly superior to oily
dispersions and crystalline CoQ10 in their overall
bioavailability [93], but also CoQ10 lipid-based
formulations with a novel colloid delivery system,
known as "colloidal-Q10", have been shown to
improve the enteral absorption and the bioavailability
of CoQ10 [94].
      In summary, our data analysis leads to some
considerations: 1) most clinical trials evaluating
potential benefits of CoQ10 supplementation in
elderly are small and short-term studies; the most
significant data were obtained from various arms and
sub-analysis of a 4-year double-blind randomized
placebo-controlled intervention trial, carried out
among 443 Swedish citizens with long-term follow-
up from 5 to 10 years [19-21]; 2) in several studies
enrolled patients were not evermore homogeneous by
age and health status; 3) in many studies CoQ10 was
co-administered with other nutraceuticals or dietary
supplements, particularly selenium but also n-3 fatty
acids, monacolin K, policosanol, vitamins, folic acid,
resveratrol and others; 4) although most commonly
used CoQ10 dosage was 100-200 mg daily, in the
different studies CoQ10 supplements were
administered in considerably variable dosing
regimens, from 20 mg up to 1800 mg daily and more;
lower doses were used in studies involving co-
administration of CoQ10 with other dietary
supplements; 5) Ubiquinol, a reduced form of CoQ10
with increased polarity and better intestinal absorption

and bioavailability, was the most used in clinical trials
but not evermore.

CONCLUSION

      Our data confirm the evidence that oral
supplementation of CoQ10 can improve several aging-
related clinical conditions and slow the deterioration
in health-related quality of life; CoQ10 benefits seem
linked primarily to its antioxidant properties.
Therefore CoQ10 nutritional supplement could be
useful in improving health status in elderly, but main
limit to its efficacy seems linked to its oral absorption
and relative low bioavailability. Dietary supplements
of CoQ10 seem well tolerated and no toxicity was
observed though some adverse effects, largely
gastrointestinal, were observed with very high intake.
Unfortunately, the clinical evidences are often poor
and weak as well as conflicting, so that well
standardized long-term and larger further studies will
be needed, also to establish the most effective dosage
and the most bioavailable formulation. 
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Myocysticercosis: an unusual presentation in
sternocleidomastoid muscle diagnosed by high frequency
ultrasonography
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ABSTRACT
Myocysticercosis is rare disorder and in particular the involvement of the neck muscles is much rarer. A rare
case of myocysticercosis involving the right sternocleidomastoid muscle is presented with ultrasonographic
demonstration of the nidus and associated edema.
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ysticercosis is caused by the larval form of the
pork tapeworm, Taenia solium. The most

common sites involved are brain, spinal cord, soft
tissues, orbit and skeletal muscles. Although muscular
involvement is not that uncommon but the
involvement of neck muscles especially isolated
involvement of sternocleidomastoid is a rare and
uncommon presentation.

CASE PRESENTATION

      A 26-year-old male patient was referred for high
frequency ultrasonography for soft tissue swelling in
the right sternocleidomastoid muscle (SCM) region.
The patient’s blood profile didn’t reveal any
abnormality. There was no history of fever and
malaise. On clinical examination, the swelling was
firm, separate from the skin and not separate from
SCM muscle. Clinically the differentials included
lipoma, sebaceous cyst, abscess, hematoma,

neurofibroma, pseudotumor, parasitic cyst and
enlarged lymph node. Using 12 MHz transducer, the
swelling was scanned which revealed a hyperechoic
focus suggestive of nidus and hypo to isoechoic in the
middle of right SCM muscle with surrounding
hypoechoic fluid echogenicity area suggestive of
edema (Figures 1 and 2) (Video 1). The radiological
differentials included myocysticercosis, and cystic
peripheral nerve sheath tumour. The radiological study
helped to rule out abscess, lipoma, hematoma
(additionally there was no history of trauma) and other
differentials as each of these conditions has a peculiar
radiological appearance. The left SCM muscle was
also evaluated using high frequency sonography but
no abnormality was found. CT head was done (to rule
out neurocysticercosis) which didn’t reveal any
abnormality. Preliminary diagnosis of isolated SCM
myocysticercosis was made and patient referred for
fine needle aspiration cytology (FNAC). The FNAC
results showed polymorphonuclear infiltrate with
occasional giant cells and palisading histiocytes with
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a part of scolex. The patient was given albendazole for
4 weeks and repeat scan done which showed marked
resolution of edema. 

DISCUSSION

      Cysticercosis is caused by the encysted
(metacestode) larvae of the tapeworm T. solium,which

develop after ingestion of eggs in undercooked pork
or faeco-oral transmission between humans. Larvae
are disseminated by hematogenous spread to neural,
muscular and ocular tissues. Humans act as definitive
host while the pigs act as intermediate host. The
disease is endemic in virtually all developing
countries, in Central and South America, Asia and
Africa with the exception of Muslim countries where
pork is not consumed. The perpetuation of this

175 The European Research Journal   Volume 5   Issue 1   January 2019

Figure 1. USG image depicting hyperechoic nidus and surrounding edema and scolex. 

Figure 2. Demonstration of the associated edema. 
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parasitic disease is related to poor hygiene and
sanitation [1]. Cysticercosis is the most common
parasitic infection of the soft tissues and muscles. It
can affect various other organs including the brain,
spinal cord, orbit, muscle, subcutaneous tissue and
heart [2]. If the eggs contaminate food sources upon
ingestion they develop into larvae and result in
cysticercosis. Hence, even people who doesn’t
consume pork, including vegetarians can develop
cysticercosis. Muscular cysticercosis is uncommon in
head and neck region with exception of orbital
cysticercosis. It may present clinically with myalgia,
pseudotumor, mass or as pseudohypertrophy which
may be misdiagnosed as lipoma, epidermoid cyst,
abscess, pyomyositis, tubercular lymphadenitis,
neuroma, neurofibroma, sarcoma, myxoma, ganglion
or fat necrosis [3]. High frequency ultrasonography is
the initial and most reliable diagnostic modality for a
soft tissue swelling [4]. CT scan and MRI can also be
used for the diagnosis but due to expensiveness,
especially in developing countries people can’t afford.
Imaging methods CT and USG are equally effective
in identifying the cyst and the scolex [5]. The
treatment of myocysticercosis depends upon location.
Surgical excision is done for isolated skeletal muscle
cysticercosis associated with abscess but those not
associated with abscess can be treated with
antihelminthic drugs with a follow-up USG at 3 weeks
to check for resolution. Three types of USG
presentation can be there [6];
      a. Cyst with scolex without surrounding edema
(most common).
      b. Cyst with scolex and surrounding edema (as in
the present case).
      c. Irregular cyst with no scolex and with
surrounding edema (least common). 

      In the present case, as there was no abscess
formation, antihelminthic was prescribed and follow-
up USG done at 4 weeks post-treatment wherein
marked resolution of the edema was seen.  

CONCLUSION

      Although myocysticercosis is a common
manifestation but involvement of muscles
(sternocleidomastoid in the present case) is a rare
presentation. All the three presentations on USG
should be kept in mind whenever a soft tissue swelling
is evaluated by USG. Cysticercosis should always be
part of the differential diagnosis of subcutaneous and
intramuscular swellings in endemic countries like
India. USG is a good modality, inexpensive and easily
available tool for diagnosis of myocysticercosis.
Whenever dealing with a neck swelling, the parasitic
aetiology should be always kept in mind. 
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Video 1. Video recording showing the surrounding normal structures and vessels and cysticercus focus.

http://eurj.org/wp-content/uploads/2018/05/Video_1.mp4
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ABSTRACT
The incidence of heterotopic pregnancy has risen dramatically with the widespread use of assisted reproductive
technology. The risk factors for this pathology include tubal infertility, cleavage stage embryo transfer and
frozen embryo transfer. Herein we report two cases with cornual heterotopic pregnancy after in vitro
fertilization/embryo transfer. They managed by laparoscopic cornual repair or salpingectomy. Early diagnosis
and appropriate management of heterotopic pregnancy may lead to a favorable prognosis.

Keywords: Cornual heterotopic pregnancy, in vitro fertilization, laparoscopic cornual repair

Address for correspondence: Tuğba Gürbüz, MD., Medical Park Göztepe Hospital, Department of Gynecology and Obstetrics, İstannbul, Turkey 
E-mail: drtgurbuz@hotmail.com, Tel: +90 532 3283523 

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(1):178-182

ctopic pregnancy is still a leading cause of
maternal mortality in the first trimester of

pregnancy. The co-existence of an ectopic pregnancy
with a viable intrauterine pregnancy is known as
heterotopic pregnancy affecting about 1% of patients
during assisted conception [1, 2]. 
      Cornual pregnancy is a rare entity, representing
2% of ectopic pregnancy. Its management is difficult
and manipulated according to clinical situation. A
history of tubal infertility, pelvic inflammatory disease
and specific aspects of embryo transfer technique are
the most significant risk factors for heterotopic
pregnancy [1]. Recent advances in imaging modalities
have led to the early and accurate diagnosis of non-
tubal ectopic pregnancy. The combination of
ultrasound (USG) and serum beta human chorionic
gonadotrophin (β-hCG) is the most reliable tool for
diagnosis. 
      Herein we presented two cases of cornual
pregnancy coexisting with intrauterine pregnancy. 

CASE PRESENTATION

Case 1
      A 32-year-old primipara, who had two previous
intrauterine inseminations (IUI) and two
intracytoplasmic sperm injection (ICSI) at another
clinic was referred to our clinic for a second opinion.
She had loss of two pregnancies before 8th week of
gestation. She had been undergoing infertility
treatment for nine years. Clinical information received
from the previous clinic included: semen analysis,
within normal limits hysterosalpingography (HSG),
patent left Fallopian tube and peritubal adhesions on
right side. Serum hormone levels were within normal
limits (On Day 3, follicle-stimulating hormone: 8.3
IU/L, luteinizing hormone: 2.5 IU/L, prolactin: 16.3
ng/ml; On Day 21, progesterone: 15.6 ng/ml, AMH:
2.4 ng/ml). She had hypothyroidism, and was taking
anti-thyroid drugs for six years. Chromosomal
analysis was normal for the couple. Before the ICSI,
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we decided to perform laparoscopy and hysteroscopy
to rule out any  mechanical obstacle for implantation. 
      During laparoscopy there was a hydrosalpinx on
right side and we did cornual blockage. Hysteroscopy
was normal. The patient underwent ICSI in our clinic.
The ovarian stimulation was performed with
antagonist protocol initiated with 225 IU recombinant
FSH/day. Six ova were harvested, and all were
fertilized via ICSI. Although semen analysis was
previously reported as normal, ICSI was performed
during the in vitro fertilization (IVF)/ICSI cycle due
to a low motility (< 22%) found during that cycle. 
      On day 5, two embryo transfers were done under
ultrasound guidance with a soft-tipped catheter. The
endometrial thickness was 11 mm, and the embryos
were expelled into the uterine cavity approximately 1
cm from the uterine fundus with good visualization. A
subsequent pregnancy test was positive, and the serum
β-HCG was 75 IU/L at 4 weeks 0 days of gestation
from embryo transfer (post-OPU 14 days). Two days
later we checked the serum β-HCG level again which
was 151 IU/L. 
      USG was performed and a gestational sac (GS)
was located in the uterus at sixth week of gestation.
One week later, she came to our clinic with vaginal
bleeding and abdominal discomfort. Intraabdominal
bleeding was diagnosed during USG. Also there was
an intrauterine 7 weeks of pregnancy with heartbeat,
and a cornual pregnancy was detected (Figure 1). We
performed laparoscopic cornual repair (Figure 2a-c).

Intrauterine pregnancy has continued and she gave a
live birth at term by cesarean section. 

Case 2 
      A 40-year-old multipara who had four previous
ICSI at another clinic was referred to our  clinic for a
new trial due to male infertility. She had an 8 years old
boy with motor mental retardation because of a
perinatal asphyxia and a 2-years old healthy girl
achieved by ICSI. She has two cesarean sections
previously. Hormone profile and HSG were normal.
We give antagonist protocol and picked up 7 oocytes.
Under ultrasound guidance, we gave 2 embryos on
day 4. β-hCG was 38 IU/L after oocyte pick  up on
14th day. Two days later it increased 157 IU/L. We saw
the patient at 6th week of gestation and detected
intrauterine pregnancy with heartbeat. At 11th week of
gestation she admitted to hospital with severe
abdominal pain and hypotension. During USG there
was an intraabdominal bleeding and a gestational sac
with fetal heart beat on the left corn. Laparoscopy was
performed on vital indication with excision of the
ruptured hemorrhagic left cornual pregnancy. There
was no problem during the postoperative course. The
intrauterine pregnancy viability was confirmed
postoperatively, and she was discharged on her first
postoperative day. The intrauterine pregnancy
continued uneventfully. A healthy girl was delivered
by cesarean section.
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Figure 1. USG appearance of the first case.
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DISCUSSION

      The literature review demonstrates that cornual
pregnancy is a very rare condition and  more likely
when additional risk factors for ectopic pregnancies
are present, such as hydrosalpinges, blocked tubes,
endometriosis, fibroids or prior tubal ectopic
pregnancies. 
      Cornual pregnancy occurs in an area in which a
rich blood supply is provided by the  vascular
anastomosis of the uterine and ovarian arteries [3].
Because of this mortality and morbidity occur more
frequently [4]. 
      Recently, the diagnosis of ectopic pregnancy has
been possible before rupture because of improvements
in USG and early sensitive serum β-hCG
measurements [5]. Heterotopic pregnancy diagnosis is
sometimes very difficult for clinicians because of
widely, varying clinical features. Although timely
diagnosis of heterotopic pregnancy must be done
urgently, it remains challenging. Clinical
manifestations of heterotopic pregnancy include
abdominal pain and vaginal bleeding, and are also
observed in intrauterine pregnancy. Treatment options

of heterotopic pregnancy are surgery, medical
treatment, and expectant management for maintaining
intrauterine pregnancy. 
      Most women with heterotopic pregnancy present
with hemodynamic instability because of rupture.
Therefore, surgery could be the first option with these
patients. Laparoscopic suturing is a controversial issue
forcornual pregnancies. If a myometrial gap results
from evacuation of the cornual pregnancy, the gap
requires suture closure to minimize the risk of uterine
rupture with intrauterine pregnancy [6].
      The main concern with laparoscopic treatment of
cornual pregnancy is the subsequent risk of uterine
rupture and recurrence of the cornual ectopic
pregnancy [7]. A number of uneventful pregnancies
have been reported in addition to instances where
uterine rupture or subsequent heterotopic pregnancy
have occurred [8-11]. 
      Careful individualized antenatal care and planned
cesarean delivery at term (>37 weeks) appear to be the
safest approach in these cases during future
pregnancies [12]. 
      It is advisable that a transvaginal USG should be
performed at 5 to 6 weeks gestation in the subsequent
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pregnancy to rule out a recurrence of cornual
pregnancy [13]. 
      It is difficult to discover an ectopic pregnancy
during a spontaneous pregnancy, but, for a patient who
presents regularly at a hospital during early gestation,
early diagnosis is facilitated. 
      First case was very likely to be misdiagnosed as
an intrauterine normal (75 IU/L). However, the
literature contains a report of a ruptured ectopic
pregnancy with an β-hCG level of <10 IU/L [14].
Thus, we must keep the possibility of an ectopic
pregnancy in mind at all times, even if the β-hCG titer
is very low. The bleeding 7 days after the diagnosis of
pregnancy was misdiagnosed as threatened abortion
via a telephone conversation; however, it was actually
due to cornual pregnancy. This situation can often
occur during a normal pregnancy. An intrauterine
gestational sac was detected when the patient
presented at our clinic 12 days after the first positive
β-hCG level. Based on the day of transfer, a yolk sac
has been observed within the echogenic area. The risk
of heterotopic pregnancy after IVF/ICSI is increased
by the number of embryos [15, 16]. 
      As a mechanism for heterotopic pregnancy by
IVF/ICSI, aspects of the transfer that may increase the
risk of ectopic pregnancy include a large volume of
transfer media, induction of abnormal uterine
contractions, and the location of the embryo transfer
in relation to the uterine fundus [5]. The endometrial
thickness was also linked to an increased risk of
ectopic pregnancy [17]. Thus, it may be that
heterotopic pregnancy may occur when some factors
are present at the same time.
      However, no gold standard has yet been defined
and data regarding recurrence of cornual pregnancies
in subsequent pregnancies after different treatments
are sparse [18]. 

CONCLUSION

      These two cases were a rare occurrence, and can
occur even in cases where the index ofsuspicion would
be theoretically low. The incidence of heterotopic
pregnancy has risen dramatically with the widespread
use of assisted reproductive technology. Early
diagnosis and appropriate management of heterotopic
pregnancy may lead to a favorable prognosis.

Laparoscopic cornual repair appears to be an effective
treatment in this condition.
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Things to keep in mind after cardiopulmonary resuscitation:
bilateral severe and widespread subcutaneous emphysema
together with unilateral pneumothorax
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ABSTRACT
Cardiopulmonary resuscitation (CPR) can cause severe complications such as rib and sternal fracture,
pneumothorax or hemothorax. In this article, we report a case of widespread and severe bilateral subcutaneous
emphysema and unilateral iatrogenic pneumothorax that does not correlate with the severity of the emphysema
that occurred after active CPR.
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ardiopulmonary resuscitation (CPR) is a life-
saving maneuver but it can also damage the chest

wall and cause severe complications. The incidence of
rib fractures during CPR varies between 13-97%. In
addition, it is known that the incidence of sternal
fracture changes between 1 and 43% during CPR [1].
Pneumothorax, which is a known complication of rib
fractures, has also been reported among the
complications of CPR [1, 2]. 
      In this article, we report a case of widespread and
severe bilateral subcutaneous emphysema and
unilateral iatrogenic pneumothorax that does not
correlate with the severity of the emphysema that
occurred after active CPR.

CASE PRESENTATION

      A 79-year-old female patient has presented to a
medical center with the complaint of palpitation.

During initial physical examination, she has developed
cardiopulmonary arrest. Active CPR has been
performed for 20 minutes and the patient responded
to CPR. She has been ree-xamined during the post-
CPR period and referred to our hospital with the
finding of extensive subcutaneous emphysema. The
patient developed cardiopulmonary arrest again in our
emergency department and active CPR was applied
for 10 minutes. The patient responded to the second
CPR as well and was consulted to our clinics. On the
physical examination, the patient was unconscious and
her pupils were dilated. She had widespread
subcutaneous emphysema on the eyelids, around the
neck, frontal wall of the chest and abdomen. Her lung
auscultation revealed diminished respiratory sounds
on the right lung. Postero-anterior chest X-ray and
chest computed tomography (CT) revealed minimal
pleural effusion bilaterally, fractures of the 2nd, 3rd and
4th ribs on the right, 2nd and 3rd ribs on the left, bilateral
common subcutaneous emphysema with
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pneumothorax of the right lung (Figures 1 and 2). The
patient underwent urgent tube thoracostomy through
the intersection of second intercostal space and mid-
clavicular line on the right with 28 Fr drain. There was
plenty of air and 100 cc sero-hemorrhagic drainage.
After the procedure, the patient who was planned to
be hospitalized in the intensive care unit (ICU) was
referred to another center by ambulance due to lack of
unoccupied ICU rooms. 

DISCUSSION

      It is argued that in order for an active CPR to be
effective, approximately 5-6 cm of chest compression
should be applied and 100-120 compressions should
be performed per minute [3]. Thus, patients who had
CPR are exposed to intense forces on the chest and are
severely traumatized. For this reason, physicians
should not overlook the possibility that complications
of chest trauma such as rib fractures and hemo-
pneumothorax can also be seen after active CPR.
There are also publications supporting this argument
[3, 4]. It is also reported that especially elderly and
women are more susceptible to CPR-related injuries
[5]. Our case is compatible with these publications in
terms of age and the development of unilateral
multiple rib fractures. 

      Although there are not many publications about
the development of pneumothorax after CPR, this
condition has been reported as a complication of CPR
[6, 7]. This complication can be developed with or
without rib fractures. Pneumothorax, without rib
fractures, may develop due to chest compressions or
barotrauma resulting from mechanical ventilation
during or after endotracheal intubation. Similarly,
pneumothorax secondary to CPR may be
accompanied by subcutaneous emphysema [8].
However, in our case, bilateral subcutaneous
emphysema was quite widespread and severe
compared to the pneumothorax that was detected on
the right. When the scientific literature is reviewed,
only one case with severe subcutaneous emphysema
incompatible with pneumothorax secondary to CPR
was found [9]. If the developmental mechanism is
examined, displacement of fractured rib fragments
causes visceral pleura and pulmonary parenchymal
laceration. Thus, some of the air that escapes to the
pleura with the developing pneumothorax passes
through the intercostal muscle lacerations caused by
displaced ribs and finally reach subcutaneous space.
The air that enters the subcutaneous space due to high
frequency active chest compressions and positive
pressure mechanical ventilation are trapped because
of the fact that the ruptured intercostal muscles operate
as a one-way valve system during the passive
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Figure 1. Chest X-ray showing bilateral multiples ribs fractures
and widespread subcutaneous emphysema. 

Figure 2. Computed tomography scan showing bilateral wide-
spread subcutaneous emphysema with pneumothorax of the right
lung and bilateral ribs fractures with bilateral pleural effusion 
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decompression period. We think that bilateral severe
subcutaneous emphysema incompatible with the
volume of pneumothorax developed with this
mechanism in our case. 

CONCLUSION

      As a result, it should never be forgotten that CPR
is a serious cause of chest trauma. Patients responding
to CPR should be investigated as soon as possible for
chest trauma and its complications that are a potential
source of morbidity and mortality.
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ABSTRACT
Datura stramonium is a widespread annual, leafy herbaceous plant that is a powerful hallucinogen. It can cause
severe anticholinergic poisoning after inappropriate and unconsciously usage. We would like to present an
approach, accompanied by literature, to the poisoning case for a 6-year-old child who initially presented with
altered mental status, abnormal/incoherent speech and agitation, and had an only response to physostigmine.
It is essential to consider anticholinergic plant-based ingestions in the differential diagnosis of children
presenting with altered mental state, hallucination, and agitation. Health care workers and parents should be
aware of toxicities and potential risks of these plants.
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atura stramonium, which is commonly called
Thorn Apple, Jimson Weed, Angel’s Trumpet, is

a wild growing plant that is entirely toxic. Datura
stramonium seeds are flat, disk-shaped, brown, nearly
three millimeters in diameter, and appear similar to
tomato seeds [1]. All parts of the plant contain a
variety of alkaloids including atropine, hyoscyamine,
and scopolamine having hallucinogenic and
anticholinergic effects [2, 3]. Many people use Datura
in herbal medication to manage common illnesses
such as asthma, chronic bronchitis, flu symptoms and
pain [4]. Especially by teenagers it is widely used for
its hallucination properties, and the favored way is
smoking its leaves [1].
      This report presents an unusual case of Datura
stramonium poisoning occurring after accidental
ingestion in a 6-year-old child who initially introduced

with altered mental status, abnormal/incoherent
speech and agitation, and had an only response to
physostigmine.

CASE PRESENTATION

      A 6-year-old boy was brought to our pediatric
department by his parents with complaints of
incoherent talks, visual hallucination, and irrational
behavior. According to his history, these complaints
which were observed within the hour following
accidental ingestion of unknown plant. The patient did
not have any pathologic medical history or allergic
reaction. On the initial physical examination, his vital
signs were: blood pressure 125/75 mm Hg,
temperature 37.3 °C, pulse rate 118 beats/min,
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respiratory rate 23 breaths/min, and oxygen saturation
98% on room air. He had dry mouth and dilated
reactive pupils bilaterally. He was agitated and
aggressive with purposeless movements. He had no
focal neurological signs, and other systemic
examination findings were normal. There was sinus
tachycardia in his ECG. Complete blood count, serum
electrolytes, liver-renal function tests, acute phase
markers and urinalysis were normal. 
      The patient was diagnosed with anticholinergic
poisoning initially. It was asked parents to bring an
example from that plant. The sample was studied in
our pharmacology laboratory and defined as DS.
Gastric decontamination with nasogastric lavage and
activated charcoal (1gr/kg) was rapidly performed
within the second hour of ingestion. Intravenous fluids
and midazolam (0.2 mg/kg) were administered. The
patient continued to be agitated after the second dose
of midazolam. 0.02 mg/kg physostigmine intervenous
infusion (i.v.) was administered in several minutes
(max 0.5 mg/min). He was able to recognize familiar
people within five minutes. Repeated neurological
examination revealed. A gradual improvement was
observed in his state of consciousness with the
disappearance of tachycardia, mydriasis, and agitation.
On the second day of hospitalization, he became fully
conscious, communicating intelligently, and was
discharged home.

DISCUSSION

      Datura was named as Jimson weed (a shortened
version of Jamestown weed) after the first inscribed
accidental ingestion happened in Jamestown, Virginia
(USA), in 1676. DS seeds which contain the most
alkaloid and flowers appear from May to September.
The spinous pod includes between 50 and 100 brown-
black seeds. The seeds comprise the equivalent of
approximately 6 mg of atropine which may be fatal
[5]. 
      Adolescents are the most prevalent age group for
poisoning with Datura stramonium. Intentional abuse
is common by eating seeds, drinking tea or smoking
cigarettes [6]. Since Datura stramonium is not known
for its hallucinogenic or euphoric effect between
adolescents in our region, datura seeds or leaves are

generally consumed accidentally by children (as our
case). 
      Datura stramonium ingestion results in the classic
picture of atropine poisoning. Usual symptoms are
sinus tachycardia, hyperthermia, dry mouth-skin, or
redding of skin, sluggish intestinal sounds, urinary
retention, visual defect, drowsiness, speech disorder,
agitation, disorientation, and hallucination. The
symptoms generally occur within 1-4 hours and may
continue 24-48 hours depending on gastric depletion
[1]. Respiratory failure and cardiovascular collapse
may have been observed in severe forms.
Rhabdomyolysis and fulminant hepatitis have also
been reported rarely. Since children have a marked
irritability to atropine toxicity, even a small amount
may produce severe central nervous system
manifestations [7]. 
      The treatment protocol in this condition is mainly
supportive care and observation. Especially within the
first hour of ingestion, gastric lavage and activated
charcoal were critical and recommended.
Benzodiazepines are used to control agitation. Thus,
hyperthermia, rhabdomyolysis, and traumatic injuries
are seen less frequently [8]. 
      Physostigmine is a prototypical therapeutic
cholinesterase inhibitor that crosses the blood-brain
barrier and reverses both central and peripheral
anticholinergic effects. It is suggested when the patient
has peripheral anticholinergic signs, seizures and
hemodynamically unstable dysrhythmias,
unmanageable agitation, and coma with respiratory
depression, malign hypertension, or hypotension. The
initial dose for children is 0.5 to 2.0 mg i.v. over 5
minutes. This dose can be repeated as needed. But
there are some contraindications, such as;
cardiovascular disease, bronchospasm, intestinal
obstruction, heart block, peripheral vascular disease,
and bladder obstruction [9, 10]. In our patient, gastric
lavage and activated charcoal were performed after
admission. However, a rapid improvement of the
neurological manifestations was obtained. Intravenous
fluids and midazolam (0.2 mg/kg) were administered.
But the patient continued to be agitated after 12-hours
of observation and the second dose of midazolam.
Thus physostigmine intervenous infusion was
administered. He could only be discharged after 48-
hours hospitalization. 
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CONCLUSION

      Hallucinogenic, euphoric and other
anticholinergic effects of Datura stramonium are not
well known in some countries. Datura stramonium
may be accidentally used as a food ingredient. It is
important to consider anticholinergic plant-based
ingestions in the differential diagnosis of children
presenting with altered mental state, hallucination, and
agitation. Since its harmful effects are not known well
in some countries, people should be informed about
toxicities and potential risks of these plants.

Informed consent
      Written informed consent was obtained from the
patient's family for publication of this case report. 
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ABSTRACT
Dieulafoy's lesion (DL) related massive gastrointestinal bleeding is a rare and mortal health condition. DL is
a superficial vascular lesion of the gastric mucose that is mostly located in the proximal part of the stomach
which is difficult to diagnose. Endoscopy is a safe and effective method for diagnosis and treatment. However,
emergency surgery should be essential for diagnosis and treatment. Here we present a succesfull clinical and
surgical management of a case with massive gastrointestinal bleeding related to gastric DL.
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ieulafoy’s lesion (DL) is a rare cause of
gastrointestinal bleeding that prolonged

diagnosis usually presents with life-threatening health
conditions. It was identified by Gallard for the first
time in 1884 and was named by the French surgeon
Georges Dieulafoy in 1898 [1]. DL is described as a
large arteriolar lesion protruding from the mucosal
defects by erosion in the submucosa which may cause
massive bleeding. DL is observed especially in male
(Male/Female: 2/1) and elderly patients presenting
with multiple co-morbidities including, hypertension,
cardiovascular disease, chronic kidney disease and
diabetes [2]. In regard to these co-morbidities, non-
steroidal anti-inflammatory drugs, aspirin and
warfarin use have also been linked to DL [3]. The
effects of smoking and alcohol consumption in DL are
controversial [4]. 

      DL presents with recurrent massive bleeding
attacks and clinical manifestation varies between
obvious and obscure hematemesis and/or melena
findings [5]. Therefore, intermittent clinical course of
DL complicates the initial diagnosis and appropriate
treatment. Gastrointestinal endoscopy, angiography,
scintigraphy and surgery are diagnostic and
therapeutic options in DL. Definitive diagnosis and
treatment of DL is challenging and depends on the
clinicians’ experience. 
      This article is aimed to provide a review of
diagnostic and therapeutic approaches to the DL
presented with hemorrhagic shock during
hospitalization and a clinical perspective for clinicians
even in challenging diagnosis with complicated
clinical courses. 
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CASE PRESENTATION

      A 62-year-old male patient was admitted to the
emergency room with black, tarry defecation for three
days and skin paleness. His past medical records
demonstrated several admissions to the emergency
room with gastrointestinal bleeding symptoms. He had
no remarkable history of alcohol and tobacco
consumption and non-steroidal anti-inflammatory
drug use. He was hypotensive (80/60 mmHg),
tachypneic (18 counts/min.) and in poor general
condition. Physical examination was normal except
for melena at rectal examination. Complete blood
count test revealed severe anemia with hemoglobin
level 7.8 g/dl and hematocrit level 21.8%. The
patient's oral intake was stopped, and proton pump
inhibitor infusion was started. Hemodynamic status
was stabilized with intravenous hydration and two
units of erythrocyte suspensions. Emergency
esophagogastroduodenoscopy showed no evidence of
such lesion with active bleeding. In colonoscopy signs
of bleeding was observed but an active bleeding was
not observed. To localize the hemorrhage, technetium
99m-labeled red blood cell scintigraphy was
performed but no extravasations of radionuclide were
observed into the gastrointestinal tract. On the third
day of hospitalization, patients general status was
unexpectedly deteriorated and hemoglobin levels were
reduced to 6.1 mg/dl. Patient was consulted to the
general surgery department and emergency surgery
was planned. At the operation theatre, patient was in

hemorrhagic shock with blood pressure of 60/20
mmHg, pulse of 120 beat/min and hemoglobin level
of 3.9 mg/dl. Midline laparotomy evidenced massively
dilated stomach with a possible gastric bleeding.
Gastrotomy was performed and 2000 cc hemorrhagic
fluid was aspirated. Further evaluation of the gastric
mucosa demonstrated an active bleeding submucosal
artery protruding to the mucosa at the proximal part
of the corpus close to the lesser curvature (Figure 1) .
Wedge resection and primary closure with interrupted
sutures were performed. Nasogastric and abdominal
drains were inserted. Intraoperatively, patient had four
units of erythrocyte suspensions and transferred to the
intensive care unit for close monitoring. Postoperative
follow-up was uneventful. Nasogastric and abdominal
drains were removed on postoperative fourth day.
Patient was discharged on postoperative 11th day
without any complications.

DISCUSSION

      In the literature 1-2% of all gastrointestinal
bleedings were associated with DL. Almost 80% of
DL occurs in upper part of the stomach within 6 cm
of the gastroesophageal junction, most commonly in
the small curvature. Other extragastric localizations
are duodenum (14%), colon (5%), Billroth II
anastamoses (5%), jejunum (1%) and esophagus
(1%)(6). Initial gastrointestinal endoscopy evaluates
70% of the lesions effectively, but two or more

190 The European Research Journal   Volume 5   Issue 1   January 2019

Figure 1. Peroperative pathognomonic view of pulsatile bleeding Dieulafoy’s lesion with erosion of mucosa.
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endoscopies may be required with 6% of patients to
establish the diagnosis [1]. Endoscopy is
recommended as the first line treatment option for
bleeding control. Various techniques have been
described including, epinephrine injection and
sclerotheapy, thermal-electrocoagulation, heater probe
or argon coagulation, elastic band ligation, hemoclips,
or combination of them. Hemostasis can be achieved
with these methods up to 90% of bleeding lesions.
Advances in endoscopic management has decreased
the mortality rates from 80% to 8.6% [7]. However,
the risk of recurrence in mono-therapy is documented
9-40% more than compared to patients undergoing
combined methods [8]. Recurrences are observed
mostly during hospitalization and are associated with
epinephrine monotherapy, arterial bleeding
demonstrated at endoscopy and contralateral
circulation or incomplete embolisation of the feeding
artery after embolization therapy [9, 10]. Therefore,
the choice of technique depends on the patient, lesion
type, localization and the experience of the clinician
[11]. 
      Surgical treatment of DL is significantly decreased
in time due to efficient therapeutic role of endoscopic
management with satisfactory clinical outcomes.
Recent studies have demonstrated that surgical
treatment is required only in 4-8% of patients [12].
Nowadays, surgery is required for recurrent lesions
after angiographic and endoscopic treatment failure.
Surgery is also recommended for extra-gastric
localized DL especially in lower gastrointestinal tract.
The suggested surgical treatment for gastric DL is
laparotomy with extensive gastrotomy and resection
of the entire lesion including the thick submucosal
artery. Laparoscopic management of DL with accurate
endoscopic diagnosis preoperatively has been
demonstrated in few cases [13, 14], but has not been
widely accepted.

CONCLUSION

      Our case demonstrated a rare clinical presentation
of DL with acute hemorrhagic shock during
hospitalization. In such cases, gold standard diagnostic
tools, endoscopy and scintigraphy are unable to detect
the pathognomonic findings of DL. Patients presenting
with intermittent gastrointestinal bleeding episodes

with high clinical suspicion of DL, should be
hospitalized immediately and evaluated with short-
term endoscopic monitoring to avoid life-threatening
complication of DL.
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Cecal diverticulitis mimicking acute appendicitis
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ABSTRACT
Cecal diverticulitis is a rare cause of acute abdomen and is often confused with appendicitis because of physical
examination findings that suggest appendicitis. Here I present a case of an 48-year-old female with cecal
diverticulitis who was medically treated. This study aimed to create awareness for cecal diverticulitis and help
avoid unnecessary surgical procedures for medically treatable pathologies.
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ecal diverticulitis is a rare clinical problem in the
Western world, more commonly seen in the

descending and sigmoid colon [1]. The disease is often
misdiagnosed at the time of its occurrence. The
symptoms and signs of the disease similar to acute
appendicitis with right sided abdominal tenderness,
nausea, vomiting, fever and leukocytosis [2]. In the
past, It is extremely difficult to distinguish patients
with cecal diverticulitis preoperative from acute
appendicitis and such distinction is usually made in
the operating room [3, 4]. This study aimed to create
awareness for cecal diverticulitis and help avoid
unnecessary surgical procedures for medically
treatable pathologies. 

CASE PRESENTATION

      A 48-year-old female with abdominal pain
persisting for 2 day admitted to the emergency service.
Physical examination revealed tenderness in the right
lower quadrant and right lateral side of the umbilicus.
The patient had experienced neither nausea nor
vomiting. The laboratory test results on admission

were within the normal limits except White blood cell
count was slightly elevated at 11700/ml, with C-
reactive protein raised to 89 mg/l (normal: 0-3mg/l).
Minimal collection was present in the pericecal region
on ultrasonography. Computed tomography (CT) scan
of the abdomen showed diverticulitis in 1 cm size with
fecalite and contamination of fatty tissue in the lateral
wall of the stain (Figure 1a and 1b). The patient was
hospitalized in the general surgery clinic. Oral intake
was discontinued. Intravenous fluid support, a
cefuroxime axetil (Cefaks iv; Deva, İstanbul, Turkey)
and ornidazole (Orniject iv; Tüm-Ekip, İstanbul,
Turkey) were administered. Abdominal pain was
relieved on the second day of hospitalization. No
collection was present in the pericecal region in
ultrasonography made 5 days of hospitalization. The
patient was discharged on the seventh day after
hospitalization. The patient was discharged after
prescribing antibiotics and antiinflammatory drugs. 

DISCUSSION

      Cecal diverticulitis is a rare clinical problem in the
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Western world, more commonly seen in the
descending and sigmoid colon [1]. Most patients with
right side diverticula are asymptomatic. Their clinical
presentation is well known to nearly mimic acute
appendicitis and the correct diagnosis of cecal
diverticulitis is most commonly made intra-
operatively during exploration for suspected
appendicitis [2]. 
      Ultrasonography evaluation can be used as first
modality in right lower abdominal pain. Right-sided
colonic diverticulitis should be considered if
ultrasonography findings show local wall thickening

of the colon (> 4 mm), regional pericolic fat
thickening, oval-shaped or rounded hypoechoic or
nearly anechoic structure protruding from segmentally
thickened cecal or ascending colonic walls [5]. In
study conducted by Chou et al. [5], abdominal
ultrasonography was shown to diagnose acute
uncomplicated right colonic diverticulitis in 23 cases
among 934 patients with indeterminate acute right
lower abdominal pain. They demonstrated high
sensitivity (91.3%) and specificity (99.8%) of
ultrasonography for diagnosis of diverticulitis [5]. 
      Previous studies have reported several pitfalls and
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Figure 1. Axial (a) and coronal view of the cecal diverticulit with pericolonic fat stranding (white arrow)
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limitations that lowered diagnostic accuracy of
ultrasonography examinations, such as obesity and
excessive bowel gas. It may be logical for very obese
patients suspected of having right-sided colonic
diverticulitis in differential diagnosis of right lower
quadrant pain to be sent directly to CT because of
difficulty in penetrating tissue with ultrasonography
[6, 7]. Diverticulitis is diagnosed more confidently
with CT than abdominal ultrasonography [7]. CT scan
may also be useful to show up  other diseases
responsible for lower right abdominal pain, such as
neoplastic disease,acute appendicitis, ileitis,
inflammatory bowel disease [8]. 
      Treatment of cecal diverticulitis is still
controversial, varying from conservative therapy to
aggressive surgery, such as right hemicolectomy [9].
Conservative management of cecal diverticulitis may
be an effective treatment modality in cases diagnosed
with imaging techniques. Surgical treatment may be
necessary for diverticular bleeding unresponsive to
conservative management, or recurrent and/or
complicated diverticulitis in cases with perforation,
abscess formation, intestinal obstruction, or fistula [10,
11]. In this study, symptoms completely resolved with
a conservative treatment.

CONCLUSION

      As a result, cecal diverticulitis should be
considered in the differantial diagnosis of patients
complaining of right iliac fossa pain. If uncomplicated
diverticulitis of the right colon is correctly diagnosed
with radiological evaluation will prevent unnecessary
surgeries.
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      Written informed consent was obtained from the
patient for the publication of this case report. 
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ABSTRACT
Rectal metastasis resulting from the hematogenous spread of gastric cancer (Schnitzler’s disease) is rarely
seen. We report a case of 53-year-old female with rectal metastasis from gastic cancer who presented with
abdominal pain, tenesmus, and severe constipation. Digital rectal examination revealed a severe stenosis 5-6
cm from the dentate line. Sigmoidoscopy showed a narrowed lumen at 5 cm up from the dentate line. The
evident radiologic finding was circumferential stenosis of the rectum located at the same level. Very low anterior
resection and total mesorectal excision with coloanal anastomosis in addition to protective ileostomy were
performed. Pathological examination revealed metastatic adenocarcinoma (Schnitzler’s metastasis). The patient
was discharged on the 9th postoperative day with no adverse events. It should be kept in mind that rectal stenosis
could be metastasis from gastric carcinoma if consistent with the patient’s history. 
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he known routes of distant metastasis after cur-
ative gastrectomy include lymphatic spreading

(Virchow’s node), peritoneal seeding (Krukenberg’s
tumor or Plummer’s rectal shelf) or hematogenous
spread (Schnitzler’s metastasis) [1-3]. We present a
patient with rare Schnitzler’s metastasis who lived 42
months after curative treatment of gastic cancer. 

CASE PRESENTATION

      A 53-year-old woman presented with constipation,
tenesmus, abdominal pain, and weight loss of 8-9 kg
over a period of 2 months. Her past medical history

was significant for signet ring cell gastric
adenocarcinoma (T2N0M0), for which she underwent
total gastrectomy with D2 lymph node dissection 42
months earlier. Pathological examination at that time
showed the surgical resection margins to be clear.
Twenty-one lymph nodes were harvested, and were
found to be tumor-free. In the follow-up period of 42
months after total gastrectomy, she was admitted to
our General Surgery Clinic with constipation,
tenesmus, and abdominal pain. 
      Digital rectal examination revealed severe stenosis
5-6 cm from the dentate line without any mucosal
lesion. Blood test results and serum tumor markers
were normal. Sigmoidoscopy showed a narrowed
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lumen at the 5th cm from the dentate line (Figure 1).
Histopathological examination of the rectal mucosal
biopsy did not find any signs of tumoral involvement. 
      Abdominal and pelvic computed tomography
(CT) showed circumferential stenosis of the middle
rectum (Figures 2 and 3). There were no signs of
metastatic involvement in her pelvic area. At positron
emission tomography-computed tomography (PET-
CT), a high standardized uptake value (SUV) of 5.8

was detected at the upper-middle rectum (Figure 4).
The rectal stenosis was defined as rectal fibrosis on
the PET-CT scan. The patient’s past medical history
and imaging features made us consider the lesion as
metastasis of the rectum from gastric malignancy
rather than fibrosis; this possibility was more likely
than that of primary malignancy. 
      Informed consent has been taken from the patient.
Very low anterior resection (VLAR) and total
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Figure 1. Sigmoidoscopy showing the narrowed lumen at 5th cm from the dentate line. 

Figure 2. Axial CT image showing normal lumen of rectum from the proximal part of rectal stenosis. 
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mesorectal excision (TME) with pull-through coloanal
anastomosis were performed (Figure 5). In addition,
protective ileostomy was done. During the operation,
frozen section revealed an unclear malignancy with
glandular structure. Nevertheless, the entire abdominal
exploration gave no evidence of malignant nodular
involvement, either in the abdominal spaces or on the
pelvic peritoneal surfaces. 

      Histopathological examination revealed metastatic
adenocarcinoma with the lesion originating with
histopathology similar to the gastric cancer, which
occured most likely before spreading via the
hematologic route. 
      The patient was discharged on the 9th day after
surgery without any complications. The patient
returned home by flying internationally on
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Figure 3. Axial CT image showing circumferential stenosis of the distal rectum.

Figure 4. At fused PET-CT image, a high standardized uptake value (SUV) of 5.8 at the upper-middle 
part of rectum is demonstrated.
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postoperative day 11. By that time, she had begun to
pass her convalescent period. However, at the early
stage of that period, she died. The reason has not been
clarified to us by her local physician. 

DISCUSSION

      Gastric cancer is the fourth most commonly
diagnosed malignancy and the second most common
cause of cancer mortality worldwide [4]. The
recurrence patterns after curative surgery for gastric
cancer have been described as locoregional
recurrence, peritoneal recurrence, and distant
metastasis. Hematologic (Schnitzler’s metastasis) or
lymphatic spread from gastric cancer to the rectum is
quite rare. We found the lesion of the present patient
located in the middle-lower part of the rectum adjacent
to the muco-subserosal layer. During the operation we
did not determine the presence of any serosal exposure
of tumor, or peritoneal or pelvic  dissemination, or
ascites. These findings supported the idea that this
patient’s metastatic rectal cancer was due to
hematologic or lymphatic dissemination. Therefore,
we are reporting this quite unusual case of rectal
Schnitzler’s metastasis via a hematogenous route of

gastric adenocarcinoma. 
      Only ten cases, including the present case, have
been reported in the English literature of Schnitzler’s
metastasis to the rectum [5-13]. The mean age of the
reported patients was 58.2 years. Seven of these
patients were female. Schnitzler’s metastasis to the
rectum has been encountered synchronously and/or
metachronously. Three of these cases in the literature
were synchronous and the others, including our case,
were metacronous Schnitzler’s metastasis to the
rectum. In our patient, metacronous Schnitzler’s
metastasis occured 42 months after completion of
treatment for gastric adenocarcinoma. In the reported
cases, the median disease-free survival after
gastrectomy was 38 months (range: 18-72 months) for
metachronous metastases [5-12]. The disease-free
survival of the present patient was 42 months. The
cardinal symptoms of the previously reported cases
were constipation, abdominal distension and
tenesmus; and in the present case, the cardinal
symptoms were severe constipation, abdominal
distension and excessive weight loss. In these cases,
the most prominent finding was stenosis of the rectum,
which did not allow the passage of stool due to the
metastatic stenosis, as in our case. 
      Sigmoidoscopy, colonoscopy and CT with
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Figure 5. Macroscopic appearance of the resected rectal segment. 
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contrast is the most effective diagnostic strategy for
reaching a true diagnosis of rectal metastasis. PET-CT
can be used to determine whether the rectal lesion is
malignant. In a case presented by Lim et al. [8], PET-
CT showed hypermetabolic activity in the rectum. In
the present case, high SUV 5.8 was detected in the
upper-middle rectum, and the rectal stenosis was
defined as rectal fibrosis. 
      The endoscopic appearance of luminal metastasis
is variable, but the characteristic features are diffuse
circumferential wall thickening and stiffness. Rectal
biopsy is generally useful for determining metastatic
cancer of the rectum. In our case, rectal biopsy did not
give any sign of tumoral involvement. 
      An expandable metallic stent, lateral
decompressive left colostomy, extended Hartmann’s
procedure, low anterior resection, and chemotherapy
were chosen as methods of treatment for the patients
of the previous reports. For our patient, we decided to
perform VLAR and TME with pull-through coloanal
anastomosis to remove the rectum completely in
accordance with the oncologic resection on evaluation
of the findings of CT, pelvic MRI and PET-CT.
Closure of the protective ileostomy was planned to be
accomplished quite a long time later to allow a second
look in the abdominal cavity. But the patient
unfortunately died after several days in her
convascelent time period after she returned to her
home by an international flight. 

CONCLUSION

      Rectal metastasis presenting as rectal fibrosis from
gastric cancer is very rare. When a patient with a
history of gastric cancer presents with symptoms such
as change of bowel habits (tenesmus or constipation)
and/or rectal stenosis, even if biopsy results are
negative for malignancy, it should be kept in mind that
rectal stenosis can possibly originate from Schnitzler’s
metastasis resulting from hematogenic spread of a
gastric carcinoma in a patient with a relevant history. 
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Deep vein thrombosis and pulmonary embolism in a patient
with acute type B aortic dissection: a case report
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ABSTRACT
Acute dissection involving ascending aorta contains high risk of mortality and requires surgical treatment
immediately. Venous thrombosis can manifested as deep vein thrombosis or pulmonary embolism. It may be
isolated or complication of another disease. Because of pulmonary thromboembolism risk, treatment of deep
vein thrombosis is strongly recommended. A 61-year-old male patient with severe back pain and shortness of
breath presented to the emergency service. The findings of the physical examinations, chest x-ray and
electrocardiogram were normal. Contrast-enhanced computerized tomography showed an aortic intimal tear
that started just below the subclavian artery and extended into the iliac arteries. The patient was hospitalized
and the medical treatment started. On the 4th day of clinical follow-up, pain and swelling started at his right leg
with severe shortness of breath. Venous Doppler ultrasound was performed and there were thrombosis at
popliteal, femoral and even at iliac veins. Computed tomography showed pulmonary embolism at pulmonary
trunk. Aortic dissection treated with endovascular stent graft firstly to prevent aortic rupture because of
anticoagulation and then pulmonary embolism treated with anticoagulant drugs. Hypercoagulation is a self
defence of the body for limiting the aortic intimal tear to prevent aortic rupture. So many complications could
be seen because of this situation and the physicians should be awaken for this.

Keywords: acute aortic dissection, deep vein thrombosis, pulmonary embolism, endovascular stent graft,
anticoagulation

Address for correspondence: Engin Akgül, MD., Dumlupınar University, Evliya Çelebi Training and Research Hospital, Department of Cardiovascular
Surgery, Kütahya, Turkey 
E-mail: engin_akgul@hotmail.com

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(1):202-205

ortic dissection is classified according to the
location of the tear [1]. Stanford type A aortic

dissection has a high mortality rate and should be
promptly directed to surgery whereas Stanford type B
aortic dissection can be followed without surgery [2,
3]. However, organ malperfusion may be likely if the
dissection flap or intramural hematoma extends
distally involving visseral and iliac arteries in type B
aortic dissection [4]. On the other hand deep vein
thrombosis (DVT) and pulmonary thromboembolism
are some of the manifestations of venous

thromboembolism (VTE) [5, 6]. Herein we aimed to
discuss a case of acute type B aortic dissection with
VTE possibly provoked by the dissection itself or our
treatment approach.

CASE PRESENTATION

      A 61-year-old-male patient presented with
complaints such as severe back pain that begins two
hours before admission. He had a history of

A
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hypertension for 10 years. The arterial blood pressure
measured 190/130 mm Hg bilaterally. The other
findings of physical examination were ordinary as
were also electrocardiographic findings and chest x-
ray. Contrast-enhanced computerized tomographic
angiography (CTA) was performed. It showed an
extensive dissection of the aorta arising distal to the
left subclavian artery and extending into the common
iliac arteries bilaterally. Antihypertensive, analgesic
and sedative therapies arranged to stabilize the blood
pressure. The pain regressed and the blood pressure
controlled with the medical therapy alone. The renal
functions were normal and there was not an evidence
of organ malperfusion thus surgical treatment was not
planned. On the 4th day of clinical follow-up he had
pain, swelling, erythema and an increase in the
diameter of his right leg with severe shortness of
breath although the arterial circulation of the lower
extremities was intact with palpable arteries. Venous
Doppler ultrasound imaging was performed and it

showed the acute thrombosis of the right popliteal,
femoral and iliac veins. As the deep vein thrombosis
was diagnosed, a CTA performed to evaluate
pulmonary thromboembolism (Figure 1). It showed
the segmental embolism in the main pulmonary trunk
and in the branches of the bilateral pulmonary arteries
(Figure 2). An effective dosage of anticoagulant
therapy was not applied to avoid the rupture of the
aorta. We decided to treat type B aortic dissection with
endovascular stenting prominently to apply an
adequate anticoagulant therapy soon afterwards.
Thoracic endovascular aortic repair (TEVAR) was
determined to perform (Figure 3). The left brachial
artery used for the guidewire access for entering to the
true lumen. Right femoral artery explored via a right
femoral incision under local anesthesia. The wire
moved forward into the descending aorta towards the
right common femoral artery. A transvers arteriotomy
made on the right common femoral artery to capture
the guidewire with a clamp. Endovascular stent graft
(42×42×207 mm, Medtronic, USA ) implanted in the
descending aorta just below the left subclavian artery
and above the fourth thoracal vertebral level. No
complication occured. After TEVAR medical
treatment for pulmonary thromboembolism and DVT
revised. Anticoagulant treatment (Warfarin sodium)
started the day after TEVAR for a target international
normalized ratio (INR) level between 2-3. An effective
dosage (80 IU/kg, enoxaparin sodium twice a day
subcutaneously) of low molecular weight heparin
(LMWH) applied from the day of the intervention
until reaching the target INR. Shortness of breath and
the edema of the leg regressed and the difference in
diameter between two legs decreased after TEVAR in
several days. The patient discharged on the 10th day
after TEVAR with an effective dosage regimen of
warfarin sodium and acetylsalicylic acid treatment.
The symptoms relieved at discharge. Three months
after the discharge the patient had no symptom related
to either VTE or the aortic dissection. 

DISCUSSION

      Type B aortic dissection may be accompanied
with rupture, organ malperfusion, aortic aneurysm-
dilatation and severe pain [7]. Immediate surgery is
one of the treatment options for complicated
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Figure 1. Edema of the right leg due to deep vein thrombosis.
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dissections but many authors recommend TEVAR
instead of open surgery as the initial treatment [8]. A
conservative approach by pain medication and
antihypertensive drugs is a more appropriate treatment
option for the uncomplicated type B aortic dissection
in many cases [9]. Even though the patients are
determined as uncomplicated on admission, a
significant majority of them develop severe
complications and need further interventions on
follow-up [9]. Because of these catastrophic
complications, indications of TEVAR for type B aortic
dissections should be expanded for some
circumstances. 
      It was suggested that during aortic dissection
hypercoagulability may be triggered as a self-defence
and this may cause thromboembolism [10]. VTE is a
miscellaneous entity in the presence of acute aortic
dissection therefore the anticoagulant or the
thrombolytic therapy essential for the treatment of
VTE may cause recanalization of the false lumen of
the aorta. At the meantime the tear may be expanded
proximally or distally and the false lumen may turn
into a devastating hematoma ending in a poor outcome
for the patient [10]. On the other hand in a
hypercoagulable circumstance, the pulmonary
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Figure 3. CT angiography image: the endovascular stent graft
in the right position.

Figure 2. Thrombosis at bilateral pulmonary arteries and the aortic dissection flap were figured with
vertical and horizontal arrows respectively.
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thromboembolism with or without DVT is a life
threatening status which should be treated promptly.
In our case thrombolytic therapy was contraindicated
and the convenience for the application of LMWH
was uncertain. The vena cava filter should be a
treatment option to prevent pulmonary embolism in
such cases [10]. However in our case acute pulmonary
embolism was present from the time of the DVT
diagnosis. Therefore we decided to treat the dissection
site first by TEVAR and afterwards to apply an
effective dosage of anticoagulant regimen. Three
months after the discharge, the all symptoms of the
patient were relieved. There are many studies which
suggest the correlation of D-Dimer levels with re-
dissection and VTE incidence among the patients with
type B aortic dissection [11]. Although we couldn’t
find any recommendation for the treatment of VTE
concomitant with aortic dissection in the literature
considering it is a rare and an individual circumstance.
However we think that it was life saving to treat aortic
dissection prominently with an endovascular therapy
option in our case.  

CONCLUSION

      Hypercoagulation is a self defence of the body for
limiting the aortic intimal tear to prevent aortic
rupture. Therefore the thromboembolism of the other
vessels may be observed concomitantly. The patients
should be evaluated individually and the endovascular
treatment options should be kept in mind for such
miscellaneous circumstances. 
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      Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. 
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malignancy: a case report
Hakan Yarkıcı1 , Faruk Elyiğit1 , Ahmet Peker1 , Dudu Solakoğlu Kahraman2 , Nilgün Erbil2 ,
Harun Akar1

1Department of Internal Medicine, University of Health Sciences, Tepecik Training and Research Hospital, İzmir, Turkey 
2Department of Clinic of Pathology, University of Health Sciences, Tepecik Training and Research Hospital, İzmir, Turkey 

ABSTRACT
Kikuchi-Fujimoto disease or histiocytic necrotizing lymphadenitis is a benign histopathological condition and
a rare cause of lymphadenopathies. This disease which is seen in women around the age of 30 in the far east
countries is generally presented with lymphadenopathy, fever, weight loss, and myalgia symptoms. In this
article, we would like to present a case of Kikuchi-Fujimoto disease in the histopathology of the lymph node
excision, which was examined in terms of lymphadenopathy.
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ikuchi-Fujimoto disease (KFD) was initially
described in Japan. This disease is also known

as histiocytic necrotizing lymphadenitis and the
underlying pathogenesis of this disease is unclear. This
disease which is seen in women around the age of 30
is generally presented with lymphadenopathy, fever,
weight loss, and myalgia. In addition, it also affects
men and it has wide age limits. It manifests with
diffuse lymphadenopathy, especially in the head and
neck region. Mediastinal lymphadenopathy,
hepatosplenomegaly can also be seen in some patients.
Rarely, skin lesions such as diffuse erythema and
urticaria can be seen in the body. There is no specific
laboratory test used to diagnose Kikuchi-Fujimoto
disease. Increases in erythrocyte sedimentation rate
and C-reactive protein (CRP) levels and mild
leucopenia can be seen in these cases. Lactate
dehydrogenase (LDH) levels and anti-nuclear
antibody (ANA) titers may increase in complicated

patients [1]. It is important to distinguish between
infectious, rheumatologic, and malignant conditions
as they are in differential diagnosis. In differential
diagnosis, lymphoma, adenocarcinoma metastasis,
tuberculosis, toxoplasmosis, cat scratch disease,
human immun deficiency virus disease (HIV),
parvovirus and systemic lupus erythematosus (SLE)
should be considered [2]. The exact diagnosis of the
disease is made by lymph node biopsy. We wanted to
present a case of Kikuchi-Fujimoto disease, which was
diagnosed via lymph node excision.

CASE PRESENTATION

      An immigrant 25-year-old male patient with no
known history of a disease was hospitalized in our
Internal Medicine Clinic to investigate fatigue and
high fever ongoing 15 days, weight loss of 8 kg in the

K
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last 3 months, and mediastinal mass etiology on chest
X-ray. He hadn’t a history of hematological disease,
tuberculosis, contact with a case of tuberculosis and
history of bite or contact with wild animals. On
physical examination, his blood pressure was 120/80
mm Hg, pulse was 85/min, temperature was 36.5oC.
Physical examination was normal except for the
presence of lymphadenopathies in the bilateral neck,
cervical and supraclavicular regions. Laboratory
values showed that white blood cell count was
3300/uL, hemoglobin:11.8 g/dL, thrombocyte count:
313.000/uL, urea: 23 mg/dL, creatinine: 0.9 mg/dL,
AST: 23 u/L, lactate dehydrogenase: 347 u/L, total
bilirubin: 0.4 mg/dL, direct bilirubin: 0.02 mg/dL,
albumin: 3.7 g/dL, sodium: 136 mmol /L, potassium:
4.14 mmol/L and calcium 9.9 mg/dL. The erythrocyte
sedimentation rate was 42 mm/h and CRP was 4.2
mg/dl. HIV, antinuclear antibody, anti-ds DNA,
rheumatoid factor, Ebstein-Barr virus (EBV) and
cytomegalovirus (CMV) tests were negative.
Computed tomography of the thorax revealed
conglomerated mediastinal lymphadenopathies
reaching 9×6 cm in size and lymphadenopathies in the
left paracardiac areas. Ultrasonography of the neck
showed a large number of heterogeneous lymph
nodes, which lost their hilar echogenicity, with a size
of 45×22 mm in bilateral supraclavicular region.
Excision of the right supraclavicular lymph node was
performed in the patient whose bone marrow biopsy
examination was normal. Patchy fibrinoid necrosis

with nuclear fragments in the lymph node,
lymphohistiocytic infiltration (Figure 1), caryorectic
nuclear debris in necrosis, surrounding histiocytes,
lymphocytes and eosinophils (Figure 2) were observed
in the biopsy. The biopsy was reported as subacute
necrotizing lymphadenitis (Kikuchi-Fujimoto
disease). After the diagnosis, the patient's supportive
treatment continued. Outpatient controls were planned
and he was discharged. Spontaneous regression in
lymphadenopathy dimensions and clinical
improvement was observed at 6 months follow-up.

DISCUSSION

      Although the pathogenesis of KFD is not fully
understood, it has been suggested that KFD is caused
by apoptosis with hyperimmune or autoimmune
mechanisms initiated by viral or other antigens [3, 4].
Viral or postviral etiologies also have been proposed.
There are reports that stated the disease may be
concomitant with infectious agents such as EBV,
CMV, HHV-6, HIV, and toxoplasmosis and
tuberculosis [1]. It has been reported in the literature
that patients with SLE can subsequently develop KFD
or that patients with KFD can develop SLE [5]. SLE
is distinguished from KFH by the presence of
hematoxylen-eosin bodies and dense plasma cells in
the paracortical region in the histopathological
examination [6]. In our case, the tests were negative

207 The European Research Journal   Volume 5   Issue 1   January 2019

Fıgure 1. Lymph node necrosis and lymphohistiocytic
infiltration. H & E (×200)

Fıgure 2. Caryorectic nuclear debris in necrosis,
surrounding histiocytes. 
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in terms of CMV, EBV and SLE. He also has a
negative family history and a clinic in terms of
tuberculosis. Although KFD usually involves the
cervical lymph nodes, it may also involve the axillary,
thoracic, abdominal, and inguinal lymph nodes [5].
Extranodal involvement has been rarely reported [7].
In our case, besides typical cervical involvement,
mediastinal and paracardiac lymphadenopathy
involvement was also observed. Although the disease
has been reported frequently in Far Eastern countries
and women [6], it is interesting that our case is Middle
Eastern origin and male. For definitive diagnosis,
excisional or incisional lymph node biopsy is required.
The sensitivity of lymph node aspiration cytology is
55-60% and is associated with high false positive rates
of diagnosis. We diagnosed the disease with excision
of the right supraclavicular lymph node in our case.
KFD is histopathologically characterized by focal
necrotic foci, accompanied by diffuse karyorrhectic
and nuclear debris, and histiocytes proliferating
around them, locally with plasma cells and T
lymphocytes [8]. It is differentiated from the
lymphoma by the absence of cellular atypia and the
absence of neutrophil leukocytes despite the presence
of necrosis [6]. KFD has no specific treatment. In
some cases, it is known that steroid therapy has been
tested to reduce symptoms [9]. In general, KFD is a
self-limited disease within 6 months. The recurrence
rate of the disease was 3-4% [10]. We did not perform
any specific treatment other than supportive care, and
we observed clinical improvement within 6 months.

CONCLUSION

      Histopathologic examination revealed a rare cause
of lymphadenopathy in the benign nature of Kikuchi-
Fujimoto disease, although the presence of multiple
lymphadenopathies in our case suggests a possible
preliminary diagnosis of hematologic malignancy on

the first plan. Due to the lack of a specific diagnostic
method, histopathologic examination of biopsy
materials is regarded as the easiest and reliable way to
achieve accurate diagnosis. Thus, early excisional
biopsy in the presence of lymphadenopathy can
prevent unnecessary investigations, reduce the cost of
diagnosis and treatment, and can terminate the concern
that the patient is malignant. 

Informed consent
      Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. 
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A rare complication after inguinal hernia repair: testicular
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ABSTRACT
Testicular torsion is the most common urological emergency characterized by reduced blood flow of the testis,
often due to spermatic cord torsion occurring in adolescence. A 68-year-old male patient admitted our hospital
emergency service with the complaint of acute scrotal pain for a week. On history, he had undergone right
inguinal hernia repair with synthetic mesh one week ago. Due to reduced blood flow of right testicular artery
on colored doppler ultrasonography, emergent surgery was performed. On intraoperative examination, 360
degree torsion of spermatic cord from distal to the mesh, thrombosis of right testicular artery and necrosis of
testicular tissue was observed. After detorsion of right testis, absence of blood supply to the right testis was
observed. According to these findings, right inguinal orchiectomy was performed. It should be kept in mind
that persistent pain may be a sign of testicular torsion which may develop early after inguinal hernia repair
with synthetic polypropylene mesh. In suspicious of testicular torsion because of persistent scrotal pain after
inguinal surgery, scrotal colored doppler ultrasonography must be performed immediately and consulted to the
urologist. Succeed results may be provided by multidisciplinary approach and early treatment. 
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esticular torsion is a common surgical
emergency among adolescents and adults

characterized by a decrease in testicular blood flow
which is often occurs due to torsion of spermatic cord.
It is one of the most common urological problems in
patients admitting to emergency service presenting
with acute scrotal pain. There are three types of
torsion; extravaginal, intravaginal and torsion of testis
appendicularis. Scrotal pain spreading to the lower
quadrant of the abdomen may cause symptoms such
as nausea and vomiting. The etiology of testicular
torsion is mostly idiopathic, and 20% can be traumatic.
In one study, the incidence of testicular torsion was

reported as 3.5/100 000 [1]. Although, the risk of
encountering inguinal hernia throughout life in men is
reported as 27%, it is 3% for women. It is thought that
about 20 million hernia repair is performed every year
in the world [2]. 
      In case of inguinal hernia repair with synthetic
mesh techniques the spermatic cord is potentially
affected by chronic inflammatory tissue remodeling
that may impair testicular perfusion inducing acute
scrotum [3]. Previous studies demonstrated that mesh
repair procedure may induce inflammatory response
that cause to the encasement of spermatic cord by scar
tissue. Although testicular perfusion is not
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compromised in most of cases, in some cases, a
concomitant inflammatory process may impair the
blood supply leading to acute scrotum [4, 5].
Testicular torsion causing acute scrotum after inguinal
hernia repair is a very rare condition. In our case
report, we aimed to present a case of early testicular
torsion after inguinal hernia repair with synthetic
polypropylene mesh. 

CASE PRESENTATION

      A 68-year-old male patient was admitted to the
emergency department with the complaint of
persistent right scrotal pain and swelling for a week
after operated for right inguinal hernia. On his history,
he explained that he went to the general surgeon
several times in a week with the same complaint.
Patient was consulted to us due to testicular arterial
flow were not observed on scrotal doppler
ultrasonography evaluation at emergency service. 
      The vital findings of the patient were stable; he
was conscious and cooperative during the application

to the emergency department. On physical
examination, right testis was painful with palpation,
hyperemic and edematous. Scrotal pain did not
decrease when elevation was performed. In the
emergency service scrotal doppler ultrasonography
was performed. Doppler ultrasonography was revealed
that the scrotal skin was thickened and edematous.
Blood flow was patents until the distal part of right
spermatic cord. However, no flow was detected in the
right testis parenchyma, and the parenchyma echo was
diffusely reduced compared to the left. According to
physical and radiological findings, right testicular
torsion was diagnosed and emergent surgical
exploration was planned. Right inguinal incision was
performed to reach the spermatic cord. Full torsion of
right testis distal to inguinal mesh was observed
intraoperative. In the previous operation, it was
noticed that the synthetic polypropylene mesh was
implanted and it was not infected. Then, spermatic
cord was detorsioned and general surgeon was invited
to the operation and patient consulted intraoperative.
Synthetic polypropylene mesh did not remove
according to general surgeon's comments. It was

210 The European Research Journal   Volume 5   Issue 1   January 2019

Figure 1. Intraoperative imagine of relationship between surgi-
cal mesh and spermatic cord. Arrow shows torsion

of the spermatic cord. 

Figure 2. Arrows shows intraoperative necrotic parts of testis
and spermatic cord. 
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observed that the mesh did not compress the spermatic
cord. According to the intraoperative findings, mesh
independent testicular torsion was considered (Figure
1). Upon this features, tunica vaginalis was opened by
incision and it was observed that the right testicular
tissue was necrosed (Figure 2). Following the
application of warm compress and papaverine
injection into the spermatic cord for twenty minutes,
the testis was not infused and no improvement was
observed in the parenchymal color. According to these
findings, inguinal orchiectomy was decided.
Spermatic cord clamped and orchiectomy was
performed. Patient was discharged after 2 days from
operation without complication. Surgical specimen
was pathologically evaluated and reported as
necrotizing, torsion of testis, inflammatory granulation
tissue and congestion.  

DISCUSSION

      Testicular torsion is an emergency condition that
can be easily diagnosed by physical examination and
color doppler ultrasonography in patients admitting
emergency service and presenting with an acute
scrotum complaint [6]. Torsion of appendices testis,
epididymitis, incisional hernia, tumor and trauma
should be considered in the differential diagnosis.
Testicular torsion peaks at two years of age;
extravaginal testicular torsion is common in the
prepubertal period, whereas intravaginal testicular
torsion is most common in puberty and other advanced
ages [7]. Physical examination and scrotal color
doppler ultrasonography are the most preferred
diagnostic methods. Since scrotal color doppler
ultrasonography has a low probability of false
positives, surgical exploration is essential for clinically
suspected cases of torsion [8]. 
      Inguinal hernia repair with mesh using is a
commonly preferred surgical method due to reduced
risk of recurrence by 30-50%. Complications after
inguinal hernia repair occur in 1.7%-8% of all cases.
Recurrence of hernia (0.3%-3.8%) is the most
common complication, followed by injury to the vas
deferens (1.6%) and injury to the vessels; in particular
injury to the spermatic vessels can result in ischemic
orchitis and lead to testicular atrophy (0.2%-1.1%).
Unusual complications include testicle entrapment in

the inguinal canal, wound infections, ilio-inguinal,
ilio-hypogastric and genitofemoral nerve damage [9].
In both experimental and clinical studies reported that,
after both open and laparoscopic hernia repair with
mesh, causes scar and testicular ischemia are rarely
observed. Among the causes of testicular ischemia,
acute thrombosis of the pampiniform plexus is
considered first of all deduced from arterial
thrombosis. Ischemia and necrosis may not observed
as there are collateral vessels of arterial flow in acute
arterial occlusion [10]. In fact, 33% of the cases with
completely obstructed spermatic cord were reported
not to have ischemia [11]. Testicular ischemia due to
testicular torsion in the early period after inguinal
hernia repair using synthetic polypropylene mesh is
much more rare condition. In present report, we did
not observe the testicular blood flow with scrotal
doppler in patient with acute scrotum on the
postoperative 7th day after opened inguinal hernia
repair using polypropylene synthetic mesh. In the
surgical exploration; right testis was torsioned from
distal to the synthetic mesh. After detorsion of the right
testis, blood flow could not observed and necrotic
appearance of the right testis was observed. These
features were considered secondary to the right
testicular torsion. As a result, right inguinal
orchiectomy was performed to the patient. 
      Because of the increasing elderly population,
inguinal hernia repair is one of the most common
surgical procedures performed by general surgeons in
everyday practice. The acute scrotum associated with
testicular torsion is one of the most common
emergency surgical conditions in emergency service
encountered by urologists. Persistent scrotal pain after
inguinal surgeries may be sign of testicular torsion.
Because the first patient visits performed by general
surgeons after surgery, general surgeons must be
awaken in terms of testicular torsion in differential
diagnosis. In the study of Holloway including 8 patient
who underwent inguinal hernia repair reported
testicular infarction with scrotal colored doppler
ultrasonography evaluation in 2 patient and absence
of testicular blood flow in 1 patient after inguinal
hernia repair [12]. In suspicious of testicular torsion
after inguinal surgeries, scrotal colored doppler
ultrasonography must be performed immediately and
patients must consulted to the urologist. Routine
examination of blood supply of testis with colored
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doppler ultrasonography may facilitate early diagnosis
of testicular torsion or infarct and give an
opportunityfor early treatment. We think good results
could be succeeding with multidisciplinary approach
of urologist, general surgeon and radiologist in the
early period after surgery. 

CONCLUSION

      It should be kept in mind that testicular torsion
may develop during the early period in patients
undergoing inguinal surgery such in our case and
urgent surgical decision may be required as soon as
possible. Otherwise, adverse events resulting with
organ loss may occur and may put surgeons in trouble
in terms of legally. 
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ABSTRACT
Pure extradural spinal arteriovenous malformations (AVMs) are formed with an epidural artery, a nidus and an
arterialized intradural vein in the absence of vertebral cavernous hemangioma and uncommon lesions. The
most common extradural tumors are metastasis, lymphomas, benign tumors and malignant bony tumors. Herein,
we present a-29-year-old Turkish woman with pure extradural mass that histopathologically diagnosed as AVM.
When an extradural spinal compressive mass is detected, neurosurgeons should consider on AVM in differential
diagnosis and requirement of selective spinal angiography.

Keywords: Arteriovenous malformation, selective spinal angiopraphy, extradural mass

Address for correspondence: Fatih Yakar, MD., Kars Harakani Hospital, Department of Neurosurgery, Kars, Turkey 
E-mail: yakarneurosurgery@gmail.com

Copyright © 2019 by The Association of Health Research & Strategy
Available at http://dergipark.gov.tr/eurj

The European Research Journal 2019;5(1):213-216

ure extradural spinal arteriovenous
malformations (AVM) are formed with an

epidural artery, a nidus and an arterialized intradural
vein in the absence of vertebral cavernous
hemangioma [1]. The extradural AVMs cause
neurological symptoms by increased perimedullary
venous pressure and sometimes mimic other spinal
pathologies [2]. In this paper, an extradural pure AVM
is reported as an uncommon case.

CASE PRESENTATION

      A-29-year-old woman presented with the left leg
pain. The pain was aggravated by the rest.
Neurological examination on admission revealed
straight leg raising was positive on the left leg and no
loss of sensation and power. Deep tendon reflex was
not reduced. Bilateral Babinski signs were absent.

Magnetic resonance imaging (MRI) showed an
extradural compressive mass between the thoracal 12
(T12) and lumbar 1 (L1) vertebra (Figures 1a and 1b).
Patient had an anaphylaxis history because of contrast
agent allergy so MRI was planned without contrast
agent. During the procedure, T12 and L1 partial
laminectomy was performed and we noticed a highly
hemorrhagic vascular lesion with no adherence to the
dura. Arterial feeders were determined and coagulated
but drainage vein was not identified (Figures 2a, 2b,
and 2c). The dura opened and not found an intradural
lesion so it’s proved that lesion was a pure extradural
lesion (Figure 2d). She had no new additional
neurological deficit in the postoperative period. No
lesion detected on early postoperative MRI (Figures
1d and 1e). The lesion consists of vascular structures
that contain anastomosing, dilatation, congestion, and
thrombus organization mixed with fat vacuoles in the
microscopic examination (Figures 3a and 3b).
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Vascular walls are hyalinized and have focal
calcifications and different thickness (Figures 3c and
3d). So it’s diagnosed as AVM. At first year follow-
up, she had no leg pain and had no motor deficit in
both legs. There was no lesion on the first year follow-
up MRI (Figures 4a and 4b). 

DISCUSSION

      Spinal AVMs were firstly described by Gaupp in
1888 and natural history of spinalAVMs are still
unclear [3]. Spinal AVMs are classified into 5 groups:
extradural arteriovenous fistulae (AVFs), intradural

214 The European Research Journal   Volume 5   Issue 1   January 2019

Figure 1. Preporeative thoracolombar MRI showed an extradural mass (a and b), early postoperative 
MRI (c) sagittal and (d) axial sections.

Figure 2. (a) The intraoperative view of the vascular lesion without an obvious nidus pattern after T12 and L1 partial laminec-
tomy. (b) Bipolar coagulation of arterial feeders. (c) The view of dura after total resection of the lesion. (d) Dura opened and not

found intradural lesion so it’s evaluated as a pure extradural arteriovenous malformation..



Eur Res J 2019;5(1):213-216 Yakar et al

AVFs, extradural-intradural AVFs, intramedullary
AVMs, and conus medullaris AVM [3]. Fifteen to 20%
of spinal vascular anomalies are extradural and
cavernous hemangiomas are most common but AVMs
are uncommon (3-4% of all intradural spinal cord

mass lesions [3, 4]. AVMs are usually situated intra-
and/or perimedullarily [5]. 
      The most common dural spinal AVM is a vertebral
body hemangioma that interferes with the extradural
spinal canal [6]. Pure extradural spinal AVMs’ nidus
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Figure 4. (a) Sagittal and (b) axial sections of postoperative first year follow up MRI, no lesion was detected

Figure 3. Vascular structures with fat cells (a and b) (H&E, x12, x153). Thrombosis and vascular endothelial
proliferation in vascular lumens (c and d) (H&E, x153, x127). 
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and venous drainage are only extradural without a
vertebral body hemangioma, and rarely reported in the
literature [1, 7-10].
      Tortuous or dilated veins can be detected on the
spinal MRI and suspicious of AVM but it is usually
not clear [1]. We had no suspicion about AVM in the
preoperative MRI. The gold standard of AVM
diagnosis is selective spinal angiography [11]. We
noticed no hemangioma in the adjacent vertebral body
and there was no specific evidence for AVM on MRI
and so selective spinal angiography was not
performed. 
      Extradural AVMs can rarely cause spontaneous
spinal epidural hematoma and sometimes can mimic
Guillain-Barre syndrome [10]. There was no epidural
hematoma in our case due to preoperative radiological
and intraoperative view. Jonathan et al. [12] reported
a pediatric extradural spinal AVM and specified that
it was mimicking schwannoma. Literature supported
us that AVMs may interfere with many lesions [10,
12]. 

CONCLUSION

      Pure extradural lumbar spinal AVMs in the
absence of vertebral body hemangiomas are
uncommon in the literature. When an extradural spinal
compressive mass is detected, neurosurgeons should
consider on AVM in differential diagnosis and
requirement of selective spinal angiography.

Informed consent
      Written informed consent was obtained from the
patient for the publication of this case report. 
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ABSTRACT
Brucellosis is still an endemic disease in certain parts of world. It’s clinical and radiological features are crucial
for an accurate diagnosis. Although systemic disease in brucellosis shows common typical features, it’s also
very important to know the uncommon features of multisystemic involvement. Herein we present a case of
brucellosis with unique imaging features of extensive cranial, spinal, abdominal involvement in a middle aged
woman.
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rucellosis is a multisystemic, granulomatous
infection involving several organs or systems of

the body. It’s mainly seen in endemic areas of the
world and transmitted from animals to humans via
unpasteurized milk and milk products or direct
occupational contact [1]. Systemic dissemination can
cause the disease to become recurrent and chronic if
it progresses after resolution of acute phase.
Osteoarticular system is found to be the most common
site of involvement followed by central nervous,
geniourinary systems, liver and skin [2]. Although
central nervous system involvement is not very
common it causes important sequela. Here we present
a case of brucellosis with extensive spinal, cranial and
abdominal involvement.

CASE PRESENTATION

      A 48-year-old woman admitted to our hospital

with fatigue, abnormal gait, weakness in legs, vertigo
and hearing loss complaints. Medical history
examination revealed that her symptoms were
progressive over the last 18 months. She told that she
had worked in a farm with responsibility of animal
care. Her general condition was good; she exhibited
full consciousness, orientation and cooperation.
Neurological examination showed features compatible
with pyramidal and sensorineural system involvement.
ENT examination also confirmed bilateral
sensorineural hearing loss. Laboratory tests, including
liver and renal functions, urine and blood biochemical
analysis were all within normal limits except mild
elevation of serum cholesterol. 
MRI examination of brain and spinal cord were
performed to evaluate a possible central nervous
system pathology. Cranial magnetic resonance
imaging (MRI) showed T2-hyperintense cortical
nodular lesions with mild perilesional vasogenic
edema at the right frontal lobe (Figure 1). Lesions
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were diffusely enhancing after iv. gadolinium (Gd)
injection. There was also diffuse prominent
pachymeningeal contrast enhancement extending to
the cervical spinal region that is compatible with
meningitis (Figure 1). Posterior fossa imaging
demonstrated that cysternal parts of bilateral
trigeminal, abducens, facial and vestibulocochlear
nerves were also thickened and showed diffuse
enhancement through their course (Figure 2).
Retrospective evaluation of the cranial MRI, which
was performed 10 months ago, appeared to be normal
besides persistent and stabile slight ventriculomegaly. 
      Spinal MRI examination covering cervical,
thoracic and lumbar regions also demonstrated diffuse
meningeal enhancement (Figure 3). A longitudinally
extending extramedullary soft tissue mass slightly
compressing the spinal cord was noticed at the levels

of Th6-7 vertebrae (Figure 3). This lesion showed
hypointensity on T2W images and showed diffuse
homogenous enhancement. There were also diffuse,
poorly delineated increased signal on T2W images
effecting the cross section of the spinal cord at the
levels of Th1 to Th4 and Th11 to L2 vertebrae. The
spinal cord was edematous and showed patchy
enhancement after iv. Gd injection at the levels of Th1
to Th4 vertebrae (Figure 3). Findings were thought to
be compatible with spinal meningitis, multilevel spinal
cord myelitis and extramedullary granuloma. Vertebral
column and intervertebral disks did show any specific
pathology besides mild degenerative changes. 
      Chest X-ray, thoracic and abdominal CT imaging
were performed to rule out any possible primary
malignities and metastatic processes. While X-ray and
thorax CT images were unremarkable, abdominal CT
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Figure 1. Signs of early cerebritis and meningitis in cranial MRI. Enhancing cortical nodular lesions in the right frontal lobe
(arrow) with peripheral vasogenic edema (open arrow) can be seen clearly on sagittal post-contrast T1W (a) and FLAIR (b) im-

ages. Diffuse meningeal enhancement extending to the spinal cord (short arrows) is also noticed on
sagittal post-contast T1W image (c). 

Figure 2. Demonstration of cranial nerve involvement in posterior fossa MR images. Diffuse enhancement of bilateral trigeminal
(a, arrows), facial and vestibulocochlear (b, open arrows) nerves can be seen in

post-contrast coronal (a) and axial (b) T1W images. 
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images showed lobulated, thick, crescent shaped
hypodense lesions located at the subcapsular regions
of both liver and spleen (Figure 4). Ultrasonographic
evaluation confirmed subcapsular collections as
hypoecogenic, lobulated collections which have
internal septations (Figure 4). Abdominal MRI

examination demonstrated that these lesions also have
diffuse hypointense signal on both T1W and T2W
images (Figure 4). There were no diffusion restriction
and contrast enhancement found in these collections. 
      Evaluation of these images with clinical findings
pointed out a possible granulomatous infection.

The European Research Journal   Volume 5   Issue 1   January 2019 219

Figure 3. Spinal meningitis, transverse myelitis and extramedullary granuloma formation in MR images. Post-contrast sagittal
TW1 images of servical (a) and thoracic (b) regions show diffuse meningeal enhancement enchasing the whole spinal cord (ar-

rows). Spinal cord is edematous and shows increased signal at the levels of Th1 to Th4 (c) and Th11 to L2 vertebrae (d) in sagittal
T2W images (open arrows). There’s also contrast enhancement in spinal cord itself at the upper thoracic region (a, short arrow).
Extramedullary soft tissue that’s causing compression of spinal cord at the levels of Th6-7 vertebrae, shows low signal on T2W

images (d, dotted arrow) and enhances diffusely after injection of contrast medium (b, dotted arrow).

Figure 4. Hepatosplenic subcapsular collections in abdominal ultrasound, CT and MRI images. Hypodense collections located at
the subcapsular regions of liver (a) and spleen (b) can be seen in coronally reformatted post-contrast CT images (arrows). Ultra-
sound image also shows hypoechogenic subcapsular hepatic collection (c, open arrow). Axial T2W MRI image (d) demonstrates
diffuse hypointense signal in these collections (short arrows). It’s importantly noted that neither calcifications (CT and ultrasound

images) nor enhancement after injection of contrast medium (CT and MR images) was seen in these collections.
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Lumbar puncture was performed to clarify imaging
findings. Macroscopic examination of cerebrospinal
fluid (CSF) showed decreased viscosity with dark-
yellow color change. Laboratory examination showed
prominent elevation of protein (4405 mg/dL), elevated
leucocytes (109/mm3), normal chlorine (109 mEg/L)
and normal glucose (62 mg/dL) with concurrent blood
glucose also in normal limits (101 mg/dL). Acid-fast
bacilli stain and PCR for mycobacterium turned out to
be negative and together with non-specific thorax
imaging findings, neurotuberculosis and
neurosarcoidosis were excluded from differential
diagnosis list. Test for Treponema pallidum from CSF
was also found to be negative. Since the patient had a
job history with direct animal contact in a farm and
moreover she has been living in an endemic region,
laboratory tests for Brucellosis were performed. Rose-
Bengal and tube agglutination tests within blood
serum and CSF were positive (1/80 and 1/640 in titers,
respectively). Although blood cultures did not yield
growth for any bacteria, diagnosis of brucellosis was
made considering the relatively low sensitivity of
cultures for Brucella spp. [1]. Patient was than treated
with combination of ceftriaxone, rifampicin and
doxycycline. Symptoms of fatigue, muscle weakness
and hearing loss were found to be partially relieved at
control examinations after hospital discharge.  Follow-
up abdominal ultrasonography and MRI examination
performed at 3th month did not show any change in
hepatosplenic subcapsular collections.

DISCUSSION

      Hereby we presented a case of brucellosis with
extensive, progressive multisystemic involvement.
Central nervous system involvement of brucellosis is
rare; reported incidences vary between 0.5%-25% in
different studies [2-4]. Most common manifestations
of neurobrucellosis are meningitis,
meningoencephalitis, cerebritis, brain abscess,
leukoencephalopathy, demyelinating or vascular
diseases [3, 4]. Among those, meningitis and
meningoencephalitis are seen in approximately half of
the cases [3]. Pseudotumor cerebri together with optic
neuritis may cause papilledema. Vestibulocochlear
nerve is the most commonly affected nerve causing
hearing loss. MRI with contrast is the method of

imaging to evaluate neurobrucellosis. Kizilkilic and
Calli [3] indicated that the course of cerebral
parenchymal infection in neurobrucellosis resembles
to those seen in chronic brain abscesses starting from
early cerebritis to well demarcated rim enhancing
abscess formation. At the presented case, brain MRI
showed diffuse pachymeningeal thickening and
enhancement together with nodular, diffusely
enhancing, T2 hyperintense lesions located at the right
frontal cortex. Findings were determined to be
recently developed since the former MRI scan was
normal. Together with the findings compatible with
meningitis and spinal infection, these cortical lesions
appeared to be the components of “early cerebritis”
phase of parenchymal infection resembling
tuberculomas of neurotuberculosis. Lack of diffusion
restriction and peripheral enhancement ruled out
classical abscess formations that may be seen in later
phases of progressing infectious course. Posterior
fossa imaging delicately showed involvement of 8th
and other cranial nerves which may be only partially
seen in routine cranial MRI examinations. Presence of
widespread cranial nerve involvement although the
patient had symptoms of only vestibulochlear nerves,
emphasizes the benefits of posterior fossa imaging in
this group of patients. 
      Osteoarticular system, including the spinal column
is the most common site of focal disease seen in 25%-
65% of Brucellosis cases [2, 5]. Disruption of blood
brain barrier results in meningitis and also spondylitis.
Involvement of spinal cord itself is a very rare entity
[5]. Spinal granulomas are also rare complications
more commonly seen in tuberculosis and may develop
from myelitis. Our case have imaging findings
compatible with spinal meningitis, granuloma and
multilevel spinal cord lesions compatible with
longitudinally extensive transverse myelitis without
primary focus of spondylodiscitis. We believe that this
might be the first case of brucellosis in the English
literature with simultaneous, multilevel, long segment
transverse myelitis without spondylitic origin. Only
Kirshnan et al. [4] presented a case of brucellosis with
recurrent episodes of transverse myelitis under
controlled treatment. Besides our patient had
symptoms over approximately for 1.5 years without
any treatment; lack of previous spinal imaging raises
doubts about the time of initiation and the
synchonicity of spinal cord lesions. We thought that
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thick exudate in CSF together with meningeal
thickening may have caused focal obstructions in flow
resulting in adhesions and loculations. Pooling of CSF
in these areas precipitated focal inflammatory
processes and resulted in granuloma and myelitis at
multiple segments. Low viscosity and very high
pleocytosis in CSF also supports this theory. 
      Reticuloendothelial system is almost always
affected in systemic brucellosis. Hepatic and splenic
involvement in brucellosis is not rare and reported
with varying incidences ranging from 2% to 60% in
different series [2, 6]. Presentation may change from
mild granulomatous hepatitis to acute/subacute
abscesses in both liver and spleen. Cases with hepatitis
are generally underdiagnosed because of insidious
course. Elevation of liver enzymes may be a clue but
not all cases with elevated liver enzymes are can be
evaluated as liver involvement of brucellosis.
Hepatomegaly, splenomegaly, cholecystitis,
pancreatitis, colitis, peritonitis and lymphadenopathy
may also be seen [2]. Colmenero et al. [6] described
rare cases of chronic hepatosplenic abscesses in
brucellosis. They identified intraparenchymal and
subcapsularly located, hypodense and peripherally
enhancing abscess formations in CT examinations that
were histopathologically verified. All of the cases
presented large central calcifications. Spontanous
splenic rupture (SSR) is also another rare entity that
occurs due to several etiological factors. Renzulli et
al. [7] categorized the etiological factors of SSRs in
their systematic review as follows; malignities,
infectious disorders, inflammatory disorders, drug-
related disorders, mechanical disorders. Dülger et al.
[8] presented an extremely rare case of atraumatic SSR
due to Brucella itself. The infectious processes cause
some precipitating factors making the spleen more
susceptible to hemorrhage and rupture: congestion and
dilatation in the sinusoids, capillary thrombosis and
focal necrosis in the splenic pulps. At the presented
case, subcapsular lesions in both liver and spleen did
not enhance in CT and MRI examinations unfavoring
expected abscess formations due to brucellosis.
Furthermore, lesions were diffusely hypointense on
both T1W and T2W images. Granuloma formations
also can cause focal hypointense signal changes in
MRI due to coarse calcifications. Since CT imaging
did not show any sign of calcification, laboratory
examinations did not show abnormalities in liver

enzymes and thrombocyte counts, patient did not have
a symptom of upper quadrant pain and did not have a
history of trauma, follow-up examinations did not
show any resolution; these lesions were thought to be
either chronic subcapsular hematomas resulting
spontaneously from brucellosis or chronic non-
calcified granulomatous collections. Liver and spleen
sizes were normal and there was no sign of
intraabdominal bleeding on CT scan to suspect
spontaneous splenic or hepatic rupture at this stage.
Any further histopathological confirmation could not
be made since the patient did not confirm fine needle
aspiration procedure.

CONCLUSION

      Brucellosis is an endemic disease in certain parts
of the world. Recognition of the disease and its diverse
complications is crucial for a timed treatment to avoid
sequela, especially in cases of neurobrucellosis. It’s
much easier to diagnose brucellosis in a patient with
lumbar spondylodiscitis but absence of it should not
remove the suspicion of systemic or focal forms of the
disease. Differentiation from other granulomatous
diseases, vasculitic syndromes, malignancies is also
important and can be challenging. Above mentioned
spontaneous hepatosplenic subcapsular collections,
multilevel transverse myelitis and spinal granulomas
are unusual components of the disease that should be
kept in mind in evaluation of brucellosis patients. 
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Treatment of the nevus of Ota with the 1064-nm Q-switched
Nd: YAG laser
Yeşim Akpınar Kara
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ABSTRACT
Nevus of Ota is a benign hamartoma which presenting as blue-gray hyperpigmented patches on the face and
mucous membranes usually within the distribution of first and second branches of the trigeminal nerve. It may
occur at birth or during adolescence and the nevus of Ota is very common seen in Japan and east countries.
The pigmentation varies and can be dark brown to blue to black-blue. We report a 31-year-old female patient
with the nevus of Ota. The Q-switched Nd: YAG laser, had a spot size of 3 mm, an 8 Hz repetition rate, 720
mj/cm2 fluence. The patient's lesion improved in a rate of 60% with a single session. The Q-switched Nd: YAG
laser has a significant effect in treating the nevus of Ota.
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he nevus of Ota, also known as naevus fusco-
coeruleus-ophthalmo-maxillaris, was first de-

scribed by the Japanese dermatologist Ota in 1939 [1].
It is characterized by an increase in pigmentation in
the skin and mucous membranes in the regions of the
maxillary and ophthalmic branches of the trigeminal
nerve [2]. It is melanocytic hamartoma that presents
unilateral or bilateral. The nevus of Ota is common in
females and it usually appears at birth. In the treat-
ment, cryosurgery, surgical excision, skin grafting and
dermabrasion are employed [3]. Since the develop-
ment of laser technology, several lasers have been in-
troduced into the treatment of benign pigmentary
lesions. Notably, Q-switched laser systems have
gained popularity in the treatment of the nevus of Ota
as they produce less scarring and better outcomes.
Nonetheless, the introduction of various treatment op-
tions for the nevus of Ota have made it difficult for
dermatologists to choose the best solution in practice.

CASE PRESENTATION

      A 31-year-old female patient presented to the
hospital with a pigmented patch over on the right side
of her forehead that had been present since birth
(Figure 1). The case history revealed that this
pigmented lesion was asymptomatic and was present
since ten years old. She had no history of ocular
disease, hearing loss, or use of medications that
produce pigmentation. Physical examination revealed
a blue-gray, hyperpigmented, poorly defined patch on
the right forehead area. There was no pigmentary
disturbance of either eye or the oral mucosa. She was
diagnosed with the nevus of Ota based on her history. 
      The local anesthesia was achieved by 15 minutes
of pretreatment with topical 5% lidocaine and then
cleaned with hydrogen peroxide-sodium-
hypochloride. The test shot was placed in a suitable
non-exposed area. The patient was initially treated
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with 2 sessions of 1064-nm Q-switched Nd: YAG. The
entire lesion was then scanned with a 3 mm spotsize
at 720mj/cm2 and 8 Hz. The treatment produced an
expected petechial rash (Figures 2a and 2b). Spot
hunting” was then performed on the second scan to

treat untreated and skipped areas. An antibiotic
ointment (2% fucidic acid) was applied and the
treatment area was covered with a sterile gauze pad
and kept occluded for 24 hours. The ointment was

used 3 times a day for the next 7 days without any
occlusion. Sun avoidance was recommended. The
treatment interval was four week. Since the patient
lived outside the country, she could not come to the
hospital after the second session of laser therapy.
However, the improvement in the color of the nevus
of Ota satisfied the patient even after the first session
(Figure 3). 

DISCUSSION

      The nevus of Ota characterized by a blue-gray
color discoloration and originates from dermal
melanocytes. The nevus is more common in females,
with a male-female ratio of 1:4.8. The nevus present
at birth or in the first year of life 36% appear between
the ages of 11 and 20 years old [4]. The pigmentation
can also involve conjunctiva, cornea, retina, lips,
palate, pharynx or nasal mucosa. 
      The nevus of Ota originates from dermal
melanocytes. During embryonic development,
melanocytes migrate from the neural crest to the
epidermis. It is thought that the nevus of Ota represent
melanocytes that have experienced migrational arrest
in the dermis. Some have speculated that there is a
hormonal influence as well, accounting for the lesions
that appear at puberty and the female predominance
[5]. Trauma has also been reported as a trigerring
mechanism. 
      The Q-switched neodymium-yttrium aluminium-
garnet (Q-switched Nd: YAG) laser has been used in
the treatment of the nevus of Ota. Q-switched
Nd:YAG laser is the least absorbed laser by melanin
and has the deepest penetration feature. This laser
emits a longer, near infrared ray of 1064-nm, which
destroying the dermal melanocytes of the nevus of
Ota, by selective photothermolysis [6]. The treatment
outcome with Q-switched Nd: YAG laser may vary
depending on the depth and density of the melanocytes
in the dermis and also the skin types. 
      In the studies conducted, laser sessions were
usually planned as 3-4 session, and the healing rate
was found as 80-85% [7]. The treatment effect
increases with treatment sessions. If we could
complete the treatment sessions in three, we observed
that the healing rate would reach 80-90%.
Nevertheless, even with a single treatment, it is
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Figure 1. Baseline photos of patient with the nevus of Ota. 

Figure 2.After laser treatment (a) and after 1 week treatment (b). 

Figure 3. Four week after laser treatment. 
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possible that the Q-switched Nd: YAG laser is
effective in the treatment of the nevus of Ota. 

CONCLUSION

      The treatment of the nevus of Ota by Q-switched
Nd: YAG laser is safe and effective, with rare
complications. 
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      Written informed consent was obtained from the
patient for publication of this case report and any
accompanying images. 
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Vibration related white finger disease: a case report
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ABSTRACT
Vibration related white finger disease is frequently observed in workers exposed to hand-arm vibration. The
main occupational exposure sources for hand-arm vibration are grinding, road and concrete breaking, using of
grinding wheel, rotary saw, high pressure water hose, pneumatic hammer, drill, hammer, hand crusher, lawn
mower, road roller. A 38-year-old male patient was admitted to our occupational disease clinic with complaints
of pain on both fingertips, swelling on the fingers and occasional whitening of the fingers on both hands. There
was a story of pneumatic hammer use in a private firm that produced heat resistant plate for 12 years and also
work story in the same company for 2 years in the grinding department. The case was considered to be a white
finger disease due to vibration with current findings and work history, and medical treatment for white finger
disease was regulated. It has been suggested that the patient should do job change, work in a non-cold
environment, and also avoid work that can cause vibration. This case who exposed hand-arm vibrations shows
the importance of taking a detailed work history while taking an anamnesis. In screening the health effects of
the hand-arm vibration, the complaints of white finger disease should be carefully questioned and examined.
Vibration-related white finger disease, as in other occupational diseases, can be protected by taking effective
measures at the workplace.
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ibration; is usually the result of the swinging
movements that the tools, equipments and

machines in the workplace generate during work and
is a physical risk factor that can cause occupational
disease. Nowadays, vibration is one of the most
studied ergonomic factors affecting human health and
job success [1]. 
      The damage of vibration on worker depends on
various factor such as individual sensitivity, severity
of vibration, exposure frequency, duration (years),
level of insulation, grip strength, body part affected by
source, maintenance repair of used instruments [2]. It
is divided into two parts as whole-body vibration and

hand-arm vibration according to the contact of the
body to the vibration source. The main occupational
exposure sources for hand-arm vibration are grinding,
road and concrete breaking, using of grinding wheel,
rotary saw, high pressure water hose, pneumatic
hammer, drill, hammer, hand crusher, lawn mower,
road roller. Vibration related white finger disease is
due to hand-arm vibration; It is a painful disorder in
the veins, nerves, muscles and joints that lead to
disability [3]. In this article we will present a case of
white finger disease due to hand-arm vibration after
use of vibrating tools for 12 years.
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CASE PRESENTATION

      A 38-year-old male patient was admitted to our
occupational disease clinic with complaints of pain on
both fingertips, swelling on the fingers and occasional
whitening of the fingers on both hands (Figure 1).
There was a story of pneumatic hammer use in a
private firm that produced heat resistant plate for 12
years and also work story in the same company for 2
years in the grinding department. The case was taken
from the forging department due to complaints and he
was given to the sanding section, but in this section
also stated that the complaints continue.there were 20
years-packed cigarette (active) history in his medical
history and hypertension in his mother in his family
history. 

Occupational History
      August 2002- currently; In a company that
manufactures heat-resistant plaques, he is pouring the
mixture of chemicals into big boilers and preparing
mud.He is pouring out the prepared mud  with a
shovel, then stepping up on mud  and grinding it with
a pneumatic hammer. On average, he is grinding with
a pneumatic hammer eight plates per day. For the last
2 years, he has been sanding the burrs of the produced
plates. 
      On physical examination, general condition was
good, vital findings were stable, system examinations
were usual. Hemogram, routine biochemistry,
sedimentation, ANA profiles were within normal
limits. The case was consulted in the rheumatology
department. Both upper extremity arterial and venous

system doppler USG were observed as usual. The case
was considered to be a white finger disease due to
vibration with current findings and work history, and
medical treatment for white finger disease was
regulated. It has been suggested that the patient should
do job change, work in a non-cold environment, and
also avoid work that can cause vibration.

DISCUSSION

      Vibration is an important risk factor that causes
workers to be adversely affected by the working
environment and the inadequacy of controlled
epidemiological studies on dose-effect relationship
makes it difficult to establish this relationship [4]. It
has been reported that more than 150 thousands in the
Netherlands, more than 0.5 million in the England and
more than 0.5 million in the United States  are exposed
to hand-arm vibrations [5]. Occupational diseases
arising from vibration are encountered in SGK
statistics. The reason for this is that in our country, the
issue of vibration is not well known, employees are
not complaining about vibrations in their workplaces
[2]. The Raynaud phenomenon associated with hand-
arm vibrations is described in 1862. In 1911 Professor
Giovanni Loriga described a disease that first appeared
on the fingers of workers working with hammer drills
in the mines in Italy, with attacks of pallor, cyanosis
and chills. This disease started to be called white
finger syndrome in the 1970s [6 ,7]. It is characterized
by attacks of vasoconstriction of the finger arteries.
Attacks last for minutes, hours and increases with cold
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Figure 1. Photos taken during attack. 
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exposure or emotional stress [2]. 
      Nyantumbu et al. [8] conducted a cross-sectional
study in a gold mine in the Republic of South Africa
in order to determine the extent and weight of the
hand-arm vibration-induced influence of miners, as
well as the tools that caused these impacts. They stated
hand-arm vibration is linked to the use of hand-held
vibrating tools, and this exposure has indicated that
workers may experience pinning, numbness, loss of
grip strength, pain, loss of hand skills, and potentially
increased risk of occupational accidents. In gold
miners exposed to vibration, the prevalence of hand-
arm vibrations was found to be 15% and the latent
period of 5-6 years was determined for the formation
of the disease [8]. In our case, after 12 years using of
pneumatic hammer, complaints started in both hands. 
In a cross-sectional study by Barregard et al. [9] in
Sweden on car repairers, vibration-associated white
fingers were observed in 15% of individual workers
exposed to vibration on the average of 3.5 m/s2 per
day for 12 years and this rate increases to 25% in who
exposed for 20 years. According to the regulations for
protection of employees working in our country
against risks related to vibration; for hand-arm
vibration [2]. The daily exposure effective value for
an 8-hour working period is 2.5 m/s2. Vibration-
related effects occur for many years, so no significant
problem is observed in vibration exposure at high
levels. 
      If the vibrational exposure is lifted in the early
stages of the vascular-associated white finger, the
development of permanent damage can be avoided
and existing findings can be regressed. 
      Individual vibration measurements must be
performed regularly to avoid hand-arm vibrations and
necessary technical and engineering precautions
should be taken to avoid exceeding the upper limits
allowed. Vibrating instrument users should be
informed and trained on correct and reliable
instrument handling and as it is known that continuous
vibration exposure increases the damage, the divided
working range should be applied at rest intervals.
Necessary medical examination must be carried out
before recruitment and clinical examinations should
be carried out at regular intervals in workers with
vibration exposure. As contact with cold air or cold
objects triggers attacks of white finger disease, it can
benefit to use gloves to keep fingers and hands warm

and to protect them from injuries. Anti-vibration
gloves are also proposed which partially isolate the
high frequency components of vibration.  

CONCLUSION

      As a result, this case who exposed hand-arm
vibrations shows the importance of taking a detailed
work history while taking an anamnesis. In screening
the health effects of the hand-arm vibration, the
complaints of white finger disease should be carefully
questioned and examined and more training should be
given in order to recognize and evaluate the health
effects of hand-arm vibration. Vibration-related white
finger disease, as in other occupational diseases, can
be protected by taking effective measures at the
workplace. 
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Dear Editor,

cne vulgaris is a chronic inflammatory disease
affecting the pilosebaceous unit in the skin [1].

Isotretinoin is a synthetic vitamin A derivative using
in severe cystic acne treatment. Pain and arthralgia are
observed in 20% of patients treated with isotretinoin
[2]; however sacroiliitis is rare and hip arthritis is even
more rare. There was no article in the literature about
a patient with sacroiliitis and hip arthritis together. 
     A 30-year-old male patient who was suffering from
severe pain on his left hip and leg for two days
admitted to our clinic. His pain was very intense in the
evening and the Visual analog scale (VAS) pain score
was 8. He experienced morning stiffness for two days
and about an hour on his left lower extremity. The
patient had no history of inflammatory low back pain,
skin lesion, bowel problem or infection. No pathology
was found in rheumatologic examination. Family
history was normal, however the patient was taking
isotretinoin 20 mg/day for acne vulgaris about two
months. The patient resorted to the brain surgery
department before our clinic, the lumbar magnetic
resonance imaging (MRI) was taken and no pathology
was detected. The inspection of left leg and other body
parts were normal but there was a pronounced skin
dryness around the mouth periphery and face. There
was mild sensitivity with palpation on left hip but the 

movements were limited and so painful. Flexion,
abduction, and external rotation (FABER), flexion,
adduction, and internal rotation (FADIR), sacroiliac
compression, Mennel and Gaenslen tests were
bilateral positive but more painful on left side. Lumbar
range of motion was normal and there was no
neurological deficit. Erythrocyte sedimentation rate
(ESR) (33 mm/hr) and C-reactive protein (CRP) (3.84
mg/L) values were higher in the laboratory tests.
Complete blood count, routine biochemical tests and
HLA-B27 were negative. Bilateral bone narrow edema
on iliac sides of sacroiliac joints and increased joint
fluid on left hip was found on MRI (Figures 1a and
2a). As a result of all tests, the patient was diagnosed
as bilateral sacroiliitis and left hip arthritis due to
isotretinoin. The isotretinoin was ceased and
nimesulide 2×100 mg, methylprednisolone 1×16 mg
and lansoprazole 1×30 mg was started. A dramatic
clinical response was obtained. A significant decrease
was observed in the laboratory parameters on the
seventh day (CRP: 0.06 mg/L, ESR: 5 mm/hr) and the
VAS score was 3. Methylprednisolone was reduced
and ceased. A repeat MRI performed five months later
showed no evidence of left hip arthritis and sacroiliitis
(Figures 1b and 2b) and the examination was
completely normal. 
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     Acne vulgaris is a common skin disease and it does
not depend on gender, ethnicity and skin color [1].
Isotretinoin is a synthetic vitamin A derivative using
in severe cystic acne treatment. There are many side
effects as well as musculoskeletal side effects such as
pain, arthritis, arthralgia, myalgia and soft tissue
calcification [3]. A small number of cases of
sacroiliitis occurring in association with isotretinoin
use have been described [3-5]. Isotretinoin-induced
peripheral arthritis has also been reported [6-9] and
only one of these cases had hip arthritis [8]. A case of
peripheral arthritis (bilateral wrist and
metacarpophalangial joints) and subsequent sacroiliitis
(unilateral) reported in one study [9]. Unlike these
studies, our patient had bilateral sacroiliitis and left

hip arthritis together and no similar case has been seen
in the literature. The fact that the patient is a young
man and the appearance of sacroiliitis in the MR
suggests us primarily ankylosing spondylitis (AS).
However, the absence of inflammatory low back pain,
HLA B27 negative, rapid onset pain, dramatic
response to steroids, and complete resolution of the
clinic removed us from AS. In conclusion, we think
that our case report will contribute to the literature
because of the rarity of the case. Physicians should be
aware of this rare cause of acute arthritis and
sacroiliitis. 
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Figure 1. (a) Bilateral bone narrow edema on iliac sides of sacroiliac joints (before treatment), (b) Improved bone narrow edema
on sacroiliac joints (five months after treatment). 

Figure 2. (a) Increased synovial fluid on left hip joint (before treatment), (b) Improved synovial fluid on left hip joint
(five months after treatment). 
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Dear Editor,

hrombotic thrombocytopenic purpura (TTP) is a
rare disease of unknown etiology characterized

by severe thrombocytopenia, microangiopathic
hemolytic anemia, fever, renal, neurologic and rarely
cardiac involvement [1]. All cases of microangiopathic
hemolytic anemia with thrombocytopenia should be
considered as TTP and the treatment must be initiated
immediately until the contrary is proved [1, 2]. 
      A 48-year-old female patient with the history of
diabetes mellitus and hypertension,
immunosuppressive drugs user caused by vasculitis,
was admitted to our clinic with vasculitis attack.
Reference values are summarized in Table 1. Twenty-
four hour urine protein was detected as 8 g/day. Renal
biopsy findings were consistent with thrombotic
microangiopathy. Pulse steroid (1g/day) was
administered for 3 days and then 1 mg/kg
methylprednisolone was continued.
Cyclophosphamide 500 mg/m2 was applied because
of persistent pancytopenia. Peripheral blood smear
revealed blister cells, rare normoblasts and
schistocytes. Direct Coombs test was negative. TTP
was considered because the patient presented both
microangiopathic hemolytic anemia with
thrombocytopenia. Cyclophosphamide 500 mg/m2

was administered again because of totally 37 times 

unsuccessful therapeutic apheresis therapy and other
signs of systemic vasculitis. Rituximab 1000 mg was
applied on the on the first and fifteenth days because
the low platelets count, refractory microangiopathic
hemolytic anemia. Pancytopenia had benefits (Figure
1), proteinuria level decreased to 885 mg/day, the
other systemic vasculitis signs (polyneuropathy,
pretibial edema) were regressed and the patient was
discharged in a healthy condition. 
      Plasma exchange procedure show a significant
effect in treatment of TTP; all adult patients met the
diagnostic criteria should be applied plasma exchange
[3-5]. Plasma exchange may be effective in
immunosuppressive treatment-resistant cases.
According to the McDonald et al.'s study [5] in
London University, rituximab therapy may be more
effective in cases of high active ADAMST13 IgG
antibodies study then low active ADAMST13
antibodies. It is clear that effective doses, location and
maintenance of rituximab therapy should be studied
in terms of TTP. All cases of microangiopathic
hemolytic anemia with thrombocytopenia should be
considered as TTP and the treatment must be initiated
immediately like plasmapheresis, steroid,
cyclophosphamide, rituximab etc. Even if rituximab
is not considered as a first-choice treatment, yet it is a
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promising drug in treatment of TTP. 
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Table 1. The reference values on admission 

WBC:1,87µl Hemoglobin:8.2 gr/dl Hematocrit: 24.6% 

Neutrophil: 78.6% (1.47 µl) MCV:80 fl RDW: 16.2 % 

Lymphoccyte: 11.6 % (0.22 µl) Eosinophil: 0.3% Platelet:205 µl 

LDH: 219 U/L Sodium:134 mmol/L BUN:33 mg/dl 

CRP:6.54 mg/dl Potassium:5.1 mmol/L Creatinine:1.04 mg/dl 

Sedimentation: 35 ALT: 15 U/L Total protein:4.9 g/dl 

Rheumatoid factor: 118 I/ml AST:20 U/L Albumin:2.8 g/dl 

Figure 1. Course of LDH and PLT. Blue arrow indicates start of plasmapheresis program. Yellow arrow indicates cyclophos-
phamide therapies and black arrow for Rituximab.
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