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EDITORIAL

We are going through a difficult process as a country, first due to the pandemic and then to the earthquakes.
In this second issue in 2023, we have received 15 original articles from different fields of medicine, and one
interesting case report. Thanks to the close interest of our colleagues in our journal, both the number and
quality of our articles are increasing day by day. In 2022, Anatolian Current Medical Journal (ACM]) entered
TR-Dizin ULAKBIM, and strong indexes. We are working hard to further improve the quality of our journal
and to enter indexes with higher impact factor.

In this difficult time, we thanks our valuable academicians who contributed as authors, and to everyone who
contributed to the journal.

Best Regards

Prof. Aydin CIFCI, MD.
Editor-in-Chief
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ABSTRACT

Aim: To characterize the patient groups referred to the ophthalmology clinic from the pediatrics clinic and to determine the
frequency of the findings.

Material and Method: The patients consulted to Balikesir University Eye Clinic by the Pediatrics Clinic were evaluated
retrospectively. Patients were divided into rule-out and ocular symptom groups. Reasons for consultation and ocular findings
were recorded.

Results: The mean age of 116 patients included in the study was 8.04+4.11 years. Of the patients included in the study, 75
(64.7%) rule-out 41 (35.3%) were in the ocular symptom group. 41 (54.7%) patients in the rule-out group were those who
applied for headaches and requested an examination of the fundus and optic disc. Papilledema was detected in 7 (17.1%)
patients with headache. Of the patients in the ocular symptom group, 11 (26.8%) were consulted for ocular trauma, 11 (26.8%)
for red eye, and 7 (17.1%) for preseptal/orbital cellulitis. Preseptal cellulitis was detected in 4 (57.1%) patients consulted
for preseptal/orbital cellulitis. Ocular findings were detected in 10 (91%) patients consulted for trauma. Conjunctivitis was
detected in 9 (81.8%) patients who were consulted with red eyes.

Conclusion: In the pediatric age group, ophthalmic consultation is mainly performed due to rule-out. The most common reason
is the examination of the fundus of the eye due to headache. It is crucial for pediatric age groups to consult an ophthalmologist
by performing an eye and vision examination by a pediatrician in terms of early diagnosis and treatment.

Keywords: Pediatric age group, ophthalmic consultation, headache papilledema, ocular trauma

INTRODUCTION

Ophthalmology consultation for eye involvement in
patients admitted to the hospital due to a systemic disease
or surgical intervention has a significant place in the daily
routine of ophthalmologists. Many systemic diseases
progress with ocular findings and may be affected by
medical treatment, or ocular involvement may occur after
surgical intervention (1-5). Many conditions, such as the
general condition and catheterization of inpatients, can
affect the optimal eye examination. Bedside examinations
can be performed with portable biomicroscopes and
Tonopen, which can measure intraocular pressure (6).

to the correct diagnosis. In addition, regular follow-up of
some drugs in terms of eye effects is required (12).

In the literature, eye consultations of inpatient groups
were investigated (1,2). In the pediatric age group, there
are few studies on this subject (13-15). However, in many
cases, including systemic diseases in the pediatric age
group, patients are followed up on an outpatient basis. For
this reason, we aimed to characterize all patient groups
referred from the pediatrics clinic to the ophthalmology
clinic through consultation. Thus, we increase awareness
of the patient groups followed and treated jointly by
pediatricians and ophthalmologists.

The eye is affected by many conditions, such as diabetes

mellitus (DM), hypertension, rheumatic diseases and
metabolic disorders in the pediatric age group (7-10). Eye
involvement may also occur in cases such as headache,
infection and trauma (11). Anterior and posterior
segment findings of the eye help guide the pediatrician

Corresponding Author: Ozlem Ozcanl Cay, ozlemozcanli@yahoo.com
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MATERIAL AND METHOD

The study was carried out with the permission of Balikesir
University Clinical Researchs Ethics Committee (Date:
04.01.2023, Decision No: 2023/10). All procedures were
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carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Patients consulted by the Pediatrics Clinic of
BalikesirUniversity Faculty of Medicine Ophthalmology
Clinic between January 2020 and December 2022
were included in this retrospective study. Local ethics
committee approval was obtained for the study, and the
study was conducted in accordance with the Declaration
of Helsinki.

Patients under 18 who were referred to the eye clinic
with a consultation note after being examined by a
pediatrician were included in the study. Patients with
missing medical records and patients referred for
screening for retinopathy of prematurity (ROP) were
excluded from the study.

Age, gender, the reason for consultation, full
ophthalmological examination findings and diagnosis of
all patients were recorded. Consultations were divided
into two groups: rule-out group (headache, systemic
diseases, hereditary syndromes, etc.) and ocular symptom
and sign group (red eye, diplopia, ocular trauma, etc.).

Data analysis was performed using SPSS 21.0. Study
data were expressed as frequency, percentage, mean, and
standard deviation.

RESULTS

A total of 161 pediatric patient consultations were
identified between the analyzed dates. After excluding
31 patients consulted for ROP screening and 14 patients
with missing medical records, 116 patients were included
in the study. Of the patients, 48 (41.4%) were female,
68 (58.6%) were male, and the mean age was 8.04+4.11
years.

Seventy-five (64.7%) of the patients included in the study
were in the rule-out group. 41 (54.7%) of this group’s
patients requested an examination of the fundus and
optic disc due to headache. Papilledema was detected in
7 (17.1%) patients with headache. 16 (21.3%) patients
included examination for ocular findings in patients with
a known or suspected syndrome. In the group of patients
with the syndrome, 3 (20%) patients were required to
have eye scans due to microcephaly/macrocephaly, and
3 (20%) patients for suspected neurofibromatosis. Other
causes included trisomy 18, down syndrome, and Wilson’s
disease. In one patient, chorioretinitis was detected in
the baby due to rubella in the mother. Diabetes mellitus,
rheumatic diseases and collagen tissue diseases, and
consultations due to eye scans due to drug (topiramate)
use were among other causes. Table 1 shows the reasons
for consultation and the frequency of ocular findings in
the rule-out group.

Table 1. Reasons for consultation and frequency of ocular findings

in the rule-out group

Reason Presence of ocular findings
Headache 7/41

Syndrome 3/16

Suspected trauma 0/1

Other 2/17

Forty-one (35.3%) patients included in the study were
those consulted for ocular signs and symptoms. Of these
patients, 11 (26.8%) were consulted for ocular trauma,
11 (26.8%) for red eye, and 7 (17.1%) for preseptal/
orbital cellulitis. Preseptal cellulitis was detected in 4
(57.1%) patients consulted for preseptal/orbital cellulitis.
Ocular findings were detected in 10 (91%) patients
consulted for trauma. Eye globe perforation was found in
2 trauma patients, corneal epithelial defect in 4, corneal
foreign body in 3, and conjunctival abrasion in 1 patient.
Conjunctivitis was detected in 9 (81.8%) patients who
were consulted with red eyes. The most common cause
was adenoviral keratoconjunctivitis. Other reasons for
consultation included low vision, strabismus, ptosis, and
dizziness. Table 2 shows the reasons for consultation due
to ocular signs and symptoms and the frequency of eye
involvement.

Table 2. Reasons for consultation and frequency of ocular findings

in the ocular symptom and sign group

Reason Presence of ocular findings

Preseptal/orbital cellulitis 4/7

Trauma 10/11

Red eye 9/11

Diplopia 0/1

Other 6/11
DISCUSSION

In this study, the reasons and findings of the children
referred to the eye department by the pediatrician were
investigated. According to the results of our study, patients
were mainly consulted to evaluate eye involvement
in disease. Children who applied mostly because of
headache were consulted for fundus examination. In the
patient group with any ocular finding, the patient was
primarily consulted because of red eye and preseptal/
orbital cellulitis.

Ophthalmic consultations are essential in diagnosing
some diseases and follow-up of eye involvement in
some systemic diseases. There are very few studies in
the literature about eye consultation of patients in the
pediatric age group (13-15). These studies addressed eye
consultations of pediatric inpatients. We also evaluated
outpatients in our study. Many systemic diseases are also
followed as outpatients.
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In our study, we observed that most patients were
consulted for rule out. This was consistent with other
studies as well (13-15). In our study, the most common
reason for consultation in the rule-out group was
headache. In case of increased intracranial pressure,
scanning the fundus for papilledema is very helpful
in the diagnosis (11). Papilledema was detected in
17.1% of these children. In other studies, the rule-out
group’s most common reason for consultation was eye
screening for systemic diseases (13-15). This difference
may be due to the size of the hospital’s pediatric service
and the inclusion of only inpatients in other studies.
The second most common reason for consultation
in the rule-out group in our study was to screen for
eye involvement of various syndromes. Trisomy 18,
Down syndrome, neurofibromatosis, Marfan’s disease,
Wilson’s disease, and microcephaly/macrocephaly were
diseases in this group. Some findings, such as pallor
in the optic disc, Lisch nodules, kayser-Fleischer ring,
and lens subluxation, can be found as ocular findings
in these diseases (16-18). In our study group, no ocular
findings were detected in the patients referred for this
purpose. In our study, 21.3% of patients were consulted
due to systemic diseases. These diseases included type
1 DM, collagen tissue diseases, rheumatic diseases and
Behcet disease. Although diabetic retinopathy (DR) is
not as prevalent in children as in adults, it is known
that DR develops in 6% of children with type 1 DM
(19). Chorioretinitis was detected in a newborn whose
mother had rubella in the rule-out group.

In our study, 35.3% of patients included ophthalmic
consultation of patients with ocular symptoms or signs.
The patients were primarily consulted because of trauma
and red eye. Eye findings were detected in 91% of the
patients referred for trauma, and 81.8% of the patients
consulted for red eye. Naturally, the patients whose
ocular findings were detected by the pediatrician had
a higher rate of ocular involvement than the rule-out
group. In the study of Giingér et al. (13) in inpatients
children, the red eye was the second most common
reason for consultation, and the most common reason
was conjunctivitis. In our study, conjunctivitis was the
most common cause of red eye. In addition, uveitis,
herpetic keratoconjunctivitis and ocular rosacea
were other causes. Consultation of patients evaluated
by pediatricians due to trauma to the ocular region
regarding possible eye injuries is significant. In this way,
there may be a chance to apply early treatment to injuries
that will be ignored by the child and his family because
they do not cause severe symptoms. In our study, the
corneal epithelial defect was the most common finding
in patients consulted due to ocular trauma. Follow-
up of these patients with appropriate treatment also
prevents permanent corneal opacities. 57.1% of the
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patients consulted for preseptal/orbital cellulitis were
evaluated as preseptal cellulitis. Daily follow-up of these
patients is critical in terms of early treatment change in
the progression of orbital cellulitis (20). Other reasons
for consultation in the ocular symptom and finding
group are low vision, dizziness or diplopia, strabismus
and ptosis. With a correct visual examination by the
pediatrician, refractive errors can be detected earlier,
and possible amblyopia can be prevented. This group
of patients must be referred to an ophthalmologist, as
amblyopia can also occur in cases of strabismus and
ptosis.

The most important limitation of our study is that it is a
cross-sectional retrospective study. We cannot comment
on the development of ocular findings, especially in
children with chronic diseases. Another limiting factor
is that the study was single-center. However, considering
that only inpatient consultations are not evaluated and
that many systemic diseases are followed up on an
outpatient basis, it is valuable in terms of being the
first study to evaluate the eye consultations of pediatric
patients with this method.

CONCLUSION

Ophthalmic consultation by a pediatrician is very
important in planning the diagnosis and treatment of
various systemic diseases in the pediatric age group
and in the early diagnosis and treatment of possible
eye diseases that are not aware of by the family and the
child. In this regard, combined studies of pediatricians
and ophthalmologists may prevent irreversible vision
loss.
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ABSTRACT

Aim: The purpose of this study was to determine the forms of trauma, demographic features, embolism status and mortality
of patients who presented to the emergency department due to extremity and pelvis trauma before and during the pandemic
period.

Material and Method: This retrospective study included 319 patients, who presented to the emergency department due to
trauma between January 1, 2019, and December 31, 2020. The associations between embolism and mortality after trauma, as
well as COVID-19, were investigated.

Results: The mean age of the 319 patients was 55.11+19.02 years, the distribution was 19-90 years and 133 (41.7%) were
women. It was determined that 171 (53.7%) of the trauma patients were in the pre-pandemic period and 148(46.3%) were
in the pandemic period. Embolism was detected in 19 (11.1%) cases before the pandemic and in 35 (23.6%) cases during the
pandemic (p=0.003). Pre-pandemic mortality was observed in 10(5.8%) cases, and in pandemic 21 (14.2%) cases (p=0.010).
While embolism was present in 22 (71%) cases in the mortality group, it was not observed in 9(29%) cases (p=0.001).

Conclusion: COVID-19 infection and pandemic can adversely affect the incidence of trauma, embolism and mortality.

Embolism and mortality rates have increased significantly with the effects of COVID-19 during the pandemic period.

Keywords: COVID-19, embolism, emergency department, extremity traumas, mortality

INTRODUCTION

The coronavirus epidemic started at the end of 2019 and
continued throughout 2020 (1). Admissions to pandemic
hospitals were affected by many different parameters
during this period (2). Turkey’s first official case was
detected in March 2020; and from that date to December
2020, more than 2 million cases were diagnosed with
COVID-19 (3). Patients may develop varying degrees
of respiratory failure, cardiovascular complications,
secondary infections, thromboembolic events, and
inflammatory complications.

Trauma affects all age groups, especially young people,
and can cause serious labor loss. All kinds of trauma
patients apply to emergency services, and extremity and
pelvis traumas constitute a substantial group among these
applications. Approximately 33 million musculoskeletal
traumas occur each year, 20 million of which are
fractures. Pelvic trauma occurs in 3% of skeletal injuries
and is associated with serious complications (4-6). Both
these traumas and the complications that may develop
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after them are very important in terms of morbidity and
mortality.

Due to coronavirus disease 2019 (COVID-19), the effects
of the pandemic are now being studied in every medical
field. Although the infectious agent and pandemic had
no direct impact on trauma, they had indirect effects.

It is already known that embolism poses an increased
risk in trauma patients. While planning the study, we
wondered how the incidence of extremity and pelvis
trauma, which is a frequent reason for admission to
the emergency department, is affected by the pandemic
process, and how the history of COVID-19 positivity
affects the development of embolism and mortality risks
in these trauma cases.

This study aimed to compare the incidence of emergency
admission, embolism development, morbidity and
mortality in patients with extremity and pelvic trauma
before and after the pandemic. It is anticipated to
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contribute to the literature by determining the effects of
the COVID-19 pandemic due to social closures and the
increased tendency to thrombosis caused by the infection
that causes it, on the distribution of extremity and pelvic
trauma cases and the subsequent complication process.

MATERIAL AND METHOD
Ethics

The study was carried out with the permission of
Medipol University Noninvasive Clinical Researches
Ethics Committee (Date: 14.10.2021, Decision No:
1001). All procedures complied with the ethical norms
of the institutional and national committees responsible
for human experiments and the Helsinki Declaration.
Due to the retrospective design of the investigation, no
written informed permission forms were acquired from
patients. The corresponding author certifies, on behalf of
all authors, that there are no conflicts of interest.

Study Design and Population

This retrospective analysis included 319 individuals
over the age of 18 who accessed emergency treatment
for trauma between January 1, 2019 and December 31,
2020. The first year was defined as the pre-pandemic
period, and the following year as the pandemic period.
Patients with upper extremity, lower extremity and
pelvis trauma who applied to our hospital during
these time periods were screened. Among the cases,
those over the age of 18, who applied with a history of
falling from a height ( >Imeter ) , gunshot injury and
traffic accident were included in the study. In this way;,
Age, gender, laboratory, trauma localization, trauma
type, embolism and mortality data were evaluated.
Minor home and play accidents, related incisions,
additional thorax, neck, head and abdominal traumas
were excluded from the study as they may affect the
outcome of the study with other complications. Apart
from these, patients who did not have COVID-19
disease, whose polymerase chain reaction test was
negative, or who had 3 months past the COVID-19
infection disease during the pandemic period were not
included in the research. The reason for this was to see
the direct effects of COVID-19 infection by excluding
cases who did not have COVID-19 infection during
the pandemic period. While the effect of the pandemic
was evaluated in the comparison of the pandemic
process and the pre-pandemic period in terms of the
admissions of trauma patients, the effect of COVID-19
on other laboratory, embolism and mortality results
was evaluated.

Patients who applied to the emergency department due
to fall, traffic accident, and gunshot injury, had upper
extremity, lower extremity, and pelvis trauma, and had

hemogram, biochemistry, D-Dimer, C-reactive protein
(CRP), and sedimentation tests studied in the emergency
clinic were included. Patients with missing data on the
type of injury, clinical, laboratory or imaging findings in
the hospital data recording system were excluded from
the study.

The patients were divided into two groups as pre-
pandemic and pandemic periods. According to the
trauma types, three groups were determined as falling
from a height, traffic accident, and gunshot injury. For
upper extremity trauma patients with the following forms
of injury were included; “ clavicle, proximal humerus,
distal humerus, humerus shaft, radius head and neck,
monteggia, Radius + ulna shaft, colles, hand bone, and
multiple upper extremity fractures” For pelvic traumas,
following forms of injury were included “ sacrum, iliac
wing, acetabulum, symphysis pubis, and common pelvis
fracture”. For lower extremity traumas following forms
of injury were included as “proximal femur, distal femur,
femur shaft, patella, proximal tibia, tibia shaft, tibia-fibula,
fibula, distal tibia, foot bone, multiple lower extremity
fractures” In addition, two groups were determined
according to post-traumatic mortality and development
of embolism.

In the study, individuals with excellent and moderate
general conditions were reviewed in the trauma
emergency unit, while those with bad coma scores and
awareness levels were evaluated in the emergency critical
resuscitation room. The proper care was initiated for
individuals who required fluid and blood resuscitation,
and forensic forms of these patients were made and
administered to those without tetanus vaccine. All
patients were logged into the hospital's automation
system and patient files. Our hospital’s registration
structure incorporates diagnoses, admission dates,
contact information, and demographic, clinical, and
laboratory data.

Statistical Analysis

This study’s data were analyzed using the SPSS 20
(SPSS Inc., Chicago, IL, USA) software platform. For
continuous variables, descriptive statistics were reported
as meantstandard deviation or median (minimum-
maximum), and for nominal variables, as number of
cases and percentage (%). To investigate the differences
between the groups, the Mann-Whitney U Test and
Kruskal-Wallis Test were utilized. Chi-square analysis
was used to investigate the associations between nominal
variable groupings. The linear relationship between the
variables was analyzed using a Pearson correlation. A
boxplot study of age, mortality, trauma, pre-pandemic,
and pandemic periods was undertaken. In analyzing the
data, values below the significance threshold of 0.05 were
determined statistically significant.
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RESULTS

The mean age of the 319 patients who applied was
55.11+£19.02 years; distribution was 19-90 years,
133(41.7%) were women. Of the trauma patients,
171(52%) were admitted before the pandemic, and
158(48%) during the pandemic period. Age (p=0.293)
and gender (p=0.262) were not associated with
pandemic and pre-pandemic referrals. Blood glucose
142.99+55.18mg/dL (p=0.028), white blood cell (WBC)
12.70+3.79 x103/UL (p=0.001), hemoglobin 13.04+2.51
g/dL (p=0.001), and hematocrit %39.33+7.34 (p=0.001),
varied significantly between the admission periods.
Whereas, platelet, D-dimer, sedimentation, and CRP
groups were found to be significant (p=0.001). Evaluation
of the pre-pandemic and pandemic groups with variables;

68 (39.8%) of 171 patients before the pandemic and 65
(43.9%) of 148 patients during the pandemic period
were women. Falls from height and traffic accidents were
equal to 145 cases in both groups, and firearm injuries
were detected in 29 cases. Gunshot injuries were also
close to each other, with 13 and 16 cases. Of all cases,
272 (85.3%) had upper extremity, 123 (38.6%) pelvis, 294
(92.2%) lower extremity trauma pathology. There was
no significant change in injury localizations before and
during the pandemic. Among post-traumatic groups,
19 (11.1%) cases of embolism were identified prior to
the pre-pandemic, compared to 35 (23.6%) during the
pandemic (p=0.003). Before the pandemic, mortality
was identified in 10 (5.6%) individuals, and in 21 (14.2%)
during the pandemic (p=0.010, Table 1).

Table 1. Evaluation of age, gender, laboratory, trauma localization, trauma type, embolism and mortality data in pandemic and pre-

pandemic periods.

Period
All Patients Pre-pandemic Pandemic
p value
mean+SD mean+SD mean+SD
Age, year 55.11+19.02 54.26+17.89 56.10£20.28 0.293
Labaratory finding
Glucose, mg/dL 142.99+55.18 135.32+41.09 151.86+66.98 0.028
WBC, x10°/UL 12.70+3.79 11.81+3.76 13.71+3.57 0.001
Hemoglobin, g/dL 13.04+2.51 13.72+2.25 12.26+2.57 0.001
Hemotocrit, % 39.33+7.34 41.27+6.63 37.10+7.51 0.001
Platelet, x10*/UL 251.40+77.02 276.03+67.03 222.95+78.21 0.001
D-dimer, ng/mL 394.05+185.33 344.05+153.41 451.83+£202.03 0.001
Sedimentation, mm/h 28.84+20.29 22.20+11.93 36.51+24.02 0.001
CRP, mg/dL 19.24+23.47 13.48+15.97 25.88+28.52 0.001
n(%) n(%) n(%)
Gender 0.262
Female 133 (41.7) 68 (39.8) 65 (43.9)
Male 186 (58.3) 103 (60.2) 83 (56.1)
Trauma Type 0.594
Fall from height 145 (45.5) 78 (45.6) 67 (45.3)
Traffic accident 145 (45.5) 80 (46.8) 65 (43.9)
Gunshot injury 29 (9) 13 (7.6) 16 (10.8)
Trauma Localization
UE 0.843
No 47 (14.7) 28 (16.4) 19 (12.8)
Yes 272 (85.3) 143 (83.6) 129 (87.2)
PV 0.361
No 196 (61.4) 110 (64.4) 86 (58.1)
Yes 123 (38.6) 61 (38.6) 62 (35.6)
LE 0.718
No 25(7.8) 15 (8.8) 10 (6.8)
Yes 294 (92.2) 156 (91.2) 138 (93.2)
Embolism
No 265 (83.1) 152 (88.9) 113 (76.4) 0.003
Yes 54 (16.9) 19 (11.1) 35 (23.6)
Mortality 0.010
No 288 (90.3) 161 (94.2) 127 (85.8)
Yes 31(9.7) 10 (5.8) 21 (14.2)
TOTAL 319 (100) 171 (100) 148 (100)
SD: Standard Deviation, WBC: White Blood Cell, CRP: C-reactive protein, UE: Upper Extremity, PV: Pelvis, LE: Lower Extremity, p:Statistical significance (<0.05)
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While the mean age of the survival group was 52.59+17.63
years, it was 78.51+15.37 years in the mortality group
(p=0.001). Twenty-one (67.7%) of 31 cases with mortality
were male. When the mortality status of the pre-pandemic
and pandemic groups is evaluated; while it was insignificant
with gender, the mortality rate increased with increasing
age. Glucose level, WBC, hemoglobin, hematocrit, platelet,
D-dimer, sedimentation, and CRP values were associated
with mortality (p= 0.001). Mortality was detected in 31
(9.7%) of 319 patients (p=0.001). While there were 16
(51.6%) mortality cases due to falling from a height and 15
(48.4%) mortality cases due to traffic accidents, there was no
death due to firearm injuries. When mortality was evaluated
according to the traumatic pathology region, it was seen
that the region of pelvis and lower extremity traumas had
a significant relationship with mortality (p=0.001). While
there was no embolism in 9 (29%) cases with mortality,
embolism was present in 22 (71%) cases (p=0.001, Table 2).

Table 2. Evaluation of age, gender, laboratory, trauma localization,

trauma type, embolism and mortality data in pandemic and pre-
pandemic periods.

Mortality
No Yes
mean+SD mean+SD p value
Age, year 52.59+17.63 78.51+15.37 0.001
Labaratory finding
Glucose, mg/dL 137.22+45.64  196.66+95.11  0.001
WBC, x10°/UL 12.28+3.59 16.54+3.43 0.001
Hemoglobin, g/dL 13.40+2.22 9.68+2.53 0.001
Hematocrit, % 40.27+6.64 30.59+7.87 0.001
Platelet, x10°/UL 258.32+74.25  187.16+£73.54  0.001
D-dimer, ng/mL 355.96+146.63 747.90+122.84  0.001
Sedimentation, mm/h ~ 25.06+15.33 63.99+26.45 0.001
CRP, mg/dL 14.80+16.42 60.42+36.27 0.001
n(%) n(%)
Gender 0.177
Female 123 (42.7) 10(32.3)
Male 165(57.3) 21(67.7)
Trauma Type 0.044
Fall from height 129(44.8) 16(51.6)
Traffic accident 130(45.1) 15(48.4)
Gunshot injury 29(10.1) 0(0)
Trauma Localization
UE 0.134
No 46(16) 1(3.2)
Yes 242(84) 30(96.8)
PV 0.001
No 195(67.7) 1(3.2)
Yes 93(32.3) 30(96.8)
LE 0.001
No 25(8.7) 0
Yes 263(92.3) 31(100)
Embolism 0.001
No 279(96.9) 9(29)
Yes 9(3.1) 22(71)
TOTAL 288(100) 31(100)
SD: Standard Deviation, WBC: White Blood Cell, CRP: C-reactive protein, UE: Upper
Extremity, PV: Pelvis, LE: Lower Extremity, p:Statistical significance (<0.05)

DISCUSSION

Understanding the epidemiology of trauma enables
accurate estimation of morbidity and mortality. As a
result, risk groups are identified, clinical treatment is
facilitated, and trauma team coordination is facilitated.
Fractures of the skeletal system and associated soft
tissue changes are the most common type of injury in
trauma patients. The emergency department’s primary
goals for extremity injuries are to define life-threatening,
extremity-threatening injuries, to manage extremity
injuries in conjunction with other injuries, to determine
whether extremity injuries require surgical management,
and to manage simple fractures, dislocations, and soft
tissue injuries (7). Potentially life-threatening extremity
injuries are mainly; active bleeding from major vessels,
severe crush injuries, severe open fractures, proximal
amputation and multiple proximal extremity fractures.
Extremity-threatening extremity injuries are arterial
injury or occlusion, compartment syndrome, open
fracture, limited crush injuries, and joint dislocations. In
addition, mortality is quite common due to complications
that develop after trauma, not directly related to trauma

(7).

Venous thromboembolism (VTE) is a clinicopathological
event in which deep vein thrombosis (DVT) and
pulmonary embolism (PE) occur together (8). The
frequency of VTE after major trauma is between 10-60%,
and the risk of VTE increases up to 13 times in trauma
patients. It is a known fact that VTE and mortality rates
are higher in patient groups who are being followed up in
trauma and intensive care units as immobile compared to
other patient groups (9).

The obtained data show that coagulopathy has an
important place in the pathogenesis of COVID-19
infection. COVID-19 causes a tendency to thrombosis in
both the venous and arterial systems with the activation
of the coagulation system by several risk factors
such as increased inflammation, platelet activation,
endothelial dysfunction and stasis in the blood flow due
to immobilization. Coagulopathy seems to be related
to the severity of the disease, its pathogenesis is not
yet known, and it is thought to occur as a result of a
“thromboinflammation” process (10-12)

All this information encouraged us to evaluate the rates
of admission to the emergency department, development
of embolism, laboratory results and mortality rates of
extremity and pelvis trauma cases of pre-pandemic and
pandemic periods.

In the study of Oztiirk et al. (13) on patients with upper
extremity trauma, when the distribution of the cases
according to gender and age was examined, it was seen
that male patients (n=58) were more than female patients
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(n=24) by 71%, and the age range of the patients was
mostly between 14-44 years. The mean age was 30.6
years in the study of Srivastava et al. (14) and 32.4 years
in the study of Helmi et al (15). Our study also consisted
of patients who showed characteristics before and during
the pandemic, with a mean age of 55 years and 58.3%
male. The fact that the male population is high and
they are more active has led to a higher number of male
patients.

The elderly population’s developmental pattern of trauma
is distinct from that of the general population. Traffic
accidents are the leading cause of general body trauma
worldwide. Age is a risk factor for traffic accidents.
The elderly’s diminished reflexes and sensations are
the primary contributors to the occurrence of such
accidents. The most common cause of trauma in
our country, accounting for 60-66 percent, is traffic
accidents. This is followed by falls (20%), assault (8%),
stab wounds (6-8%), and firearm injuries (4%) (16). In
some studies, falls are the first cause of trauma in the
elderly population, followed by motor vehicle accidents
(17). While data were collected in our study, the most
common cause of trauma was traffic accidents, followed
by falls from height.

Although we evaluated trauma patients in pandemic and
pre-pandemic period, we also evaluated the change in
laboratory results of two groups in the study. Infection
markers such as white blood cell (WBC), sedimentation
and C-reactive protein (CRP) are expected to be high
in cases of COVID-19, which is already an infectious
process. Studies have also shown the relationship
between these values and mortality (18). Other reported
main laboratory parameters included decreased platelet,
lymphocyte, total protein levels, and increased D-dimer,
creatinine, and creatine kinase levels (19). Rostami et al.
found a significant relationship between D-dimer levels
and mortality in their study (20). Yalcin et al. reported the
possibility of hereditary thrombophilia with prolonged
or newly emerging D-dimer elevation in COVID-19
disease with mild-to-moderate symptoms (21). Similarly,
in our study, WBC, CRP, and sedimentation values were
found to be high and associated with mortality in the
pandemic group. Also, D-dimer was found to be high
in the pandemic group and was found to be significantly
associated with mortality. We believe that the increase in
embolism cases in the study may be correlated with this
process.

It has been reported that 10% of deaths worldwide are
due to trauma injuries. 3% of all deaths in Turkey occur
due to trauma. Again, according to these data, the most
common cause of death as a result of trauma is motor
vehicle accidents, with 26% of these deaths occurring
in young people between the ages of 20-35 and 74% in
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males (22). In the study of Basoglu et al. (23) on a blunt
multi-trauma patient group, the mortality rate was
16.2%. While the mortality rate was 25% in the study of
Helmi et al. (15) on traffic accidents, it was 8.9% in the
study of MacLeod et al. (24). Similarly, in the study of
Wiladis et al. (25), no statistically significant difference
was found between the genders in terms of mortality
rates. Mortality was found in 31 (9.7%) cases in our
study. Mortality was observed in 10 (5.8%) patients in
the pre-pandemic group and 21 (14.2%) patients during
the pandemic period. Mortality cases in falls from height
and traffic accidents were close to each other. Various
studies show that the mortality rate in the elderly trauma
population varies between 10% and 34% (26,27). 28% of
all deaths due to trauma are cases over 65 years of age
(26). In our study, the mean age of mortality group was
78 years and there was no significant difference between
gender. As in similar studies, falls were detected in the
first line of traumas over the age of 75.

COVID-19 has been noted for coagulopathy associated
with an increased incidence of DVT and PE. As it
is well known, immobility, inflammatory state, and
changes in coagulation mechanisms cause DVT and
PE (28). In a study of 388 COVID-19 patients in Italy,
a thromboembolic event developed in 28 (7.7%) of all
patients, 8 (27.6%) of intensive care patients, and 20
(6.4%) of service patients (28). An important factor that
worsens the prognosisin COVID-19 cases is the increased
probability of developing PE (29). In our study, although
pulmonary embolism cases increased despite decreasing
trauma numbers, it also seems to have contributed to a
significant increase in mortality.

As aresult, it is thought that pelvis and extremity traumas
decreased numerically during the pandemic period, and
this may be due to the decrease in trauma cases due to
social restrictions. Despite the decreasing number of
traumas, the increase in mortality rates and embolism
detections during the pandemic can be explained by the
negative contribution of COVID-19 to the process with
coagulopathy.

When all these are evaluated, we can say that the pandemic
has an indirect effect on the number of traumas to
decrease numerically, but that the COVID-19 infection
significantly increases the incidence of embolism and
mortality by contributing to the thrombotic process with
the mechanisms we mentioned. Therefore, although this
is always a necessity, care should be taken in terms of
embolism, especially in cases of trauma concurrent with
COVID-19 infection, and the necessary prophylactic
treatment process should be applied in this regard. In this
respect, we think that embolism and related mortality will
decrease if care is taken and foresighted and necessary
prophylaxis is provided in these cases.
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One of the study’s limitations is that the data were
collected retrospectively from a single center, and
the data ranges for some patient groups were limited.
Another limitation is the loss of patient information and
follow-up data after treatment. To maintain a balance in
the age and comorbidity distributions, patient selection
close to these data points can also be considered a form
of limitation.

CONCLUSION

In trauma patients, we can indicate that the presence
of old age and COVID-19 infection increase the risk
of pulmonary embolism and mortality. The fact that
COVID-19 infection increases the risk of developing
coagulopathy plays a role in this situation. Additionally,
this can be explained by an unintentional reduction in
the priority placed on trauma in the provision of health
services during the pandemic period, as well as the
elective prolongation of necessary procedures. We believe
that numerous additional comprehensive studies are
necessary to ascertain the pandemic’s impact on health
services and survival in terms of trauma and internal
pathologies.
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ABSTRACT

Aim: Lymphadenopathy (LAP) is one of the most common daily practice clinical findings in children. LAPs that involve
more than one region and do not decrease with treatment are a significant cause of anxiety for clinicians and families. In
this occurence, ultrasonography, which is the primary imaging method, is insufficient in some cases. Our aim is to make
histopathological predictions with apparent diffusion coefficient (ADC) histogram analysis.

Material and Method: A total of thirty-one patients, seventeen male and fourteen female, who underwent magnetic resonance
imaging and were diagnosed histopathologically (with tru-cut or excisional biopsy) were included in our study. Magnetic
resonance imagings were evaluated retrospectively.

Results: We could not differentiate lymphoma (when considered as a single group), granulomatous LAP and reactive lymphoid
hyperplasia with an ADC histogram analysis (p>0.05). However, when the lymphoma subgroups were evaluated separately, we
could only distinguish Burkitt’s ymphoma (with ADCmin values) from other pathologies (p<0.05). The optimal cut-off value
distinguishing Burkitt’s lymphoma from other groups was 245x10* mm?/sec in receiver operating characteristic curve analysis
(AUC 0.981, sensitivity 75%, specificity 93%, PPV 67%, NPV 93%). As in recent studies, we did not find significant differences
in ADC histogram analysis values of reactive lymphoid hyperplasia, granulomatous LAPs and lymphomas (when considered
as a single group). However, when the lymphoma subgroups were considered separately, we were able to distinguish Burkitts
lymphoma from other subgroups and granulomatous LAP, reactive lymphoid hyperplasia with the ADCmin value.

Conclusion: The ADCmin value in pediatric LAPs may contribute to the diagnosis of Burkitt’s lymphoma.

Keywords: Lymphadenopathy, pediatric, magnetic resonance imaging, histogram analysis, apparent diffusion coefficient

INTRODUCTION

Lymphadenopathy (LAP) is a common clinical finding in
children and results from the infiltration in lymph nodes
with phagocytic or malignant cells or the proliferation of
normal lymphoid elements. In most patients, the cause can
be identified with a careful history and a complete physical
examination. Since infections are the most common cause,
the majority of children are given empirical antibiotic therapy
first (1). If the lymph nodes do not regress in size or if they
increase in size and number within 4 to 6 weeks, and there
are systemic complaints, laboratory and imaging methods are
used to determine the underlying cause (2). Ultrasound is the
most suitable initial imaging method, as it does not contain
ionizing radiation. Computed tomography and magnetic
resonance imaging (MRI) are usually complementary and
contribute to the diagnosis when required.
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EY MG MO

It has been reported that diffusion-weighted imaging
(DWI) is effective in distinguishing benign and malignant
lymph nodes, and can help conventional sequences (3,
4). Our aim was to minimize data loss with apparent
diffusion coefficient (ADC) map histogram analysis
(HA) and to prevent individual-dependent subjective
assessment (5, 6).

MATERIAL AND METHOD

The study was carried out with the permission of Kayseri
City Hospital Clinical Researches Ethics Committee
(Date: 29.09.2022, Decision No: 706). All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki.

Received: 20.01.2023  Accepted: 05.02.2023

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:turgutseber@hotmail.com
https://orcid.org/0000-0002-4861-4058
https://orcid.org/0000-0002-5395-7004
https://orcid.org/0000-0002-2339-8707
https://orcid.org/0000-0003-4593-8679
https://orcid.org/0000-0002-7195-2688
https://orcid.org/0000-0002-4567-2615
https://orcid.org/0000-0002-0828-0831
https://orcid.org/0000-0002-5183-6663

Seber et al. Pediatric lymphadenopathy

Anatolian Curr Med J 2023; 5(2); 91-96

Thirty-one children were retrospectively re-evaluated,
between December 2019 and January 2022. We obtained
the clinical information and MRIs of the subjects from
the hospital records and the PACS system.

Study Patients

The patients consisted of seventeen boys and fourteen
girls, with a mean age of thirteen years and a range of 4
to 17. All subjects were undergoing MRI and diagnosed
histopathologically with tru-cut or excisional biopsy.

MRI Technique

All MRI examinations were performed on a 3T MRI
(Magneatom Skyra; Siemens Healthcare, Erlangen,
Germany) using a body matrix 8-channels flex coil and
20 channels neck coil, depending on the localization of
lymph nodes. Intravenous sedation (ketamine 1 mg/kg)
was performed for two children who were six and seven
years old, in order to prevent motion artifacts. All subjects
had standard sequences (including T1 and T2 weighted
turbo spin-echo, contrast-enhanced T1 turbo spin-echo)
with DWI and ADC map. Interleaved multi-shot (IMS)
echo-planar imaging (EPI) DWI sequences were acquired
using 2 b values (b=0-1000 sec/mm?) and 3 orthogonal (x,
y, z) diffusion directions. ADC was the mean diftusivity.
The acquisition parameters of DWI were as follows:
FOV=120x120 mm; matrix size 128x128; slice thickness=4
mm; voxel size=0.9x0.9x4 mm; distance factor=0%;
TR=6600 msn; TE=87 msn; turbo factor=128; number of
excitations=3; integrated parallel acquisition technique
factor=2. ADC maps were pixel-based and postprocessed,
with a mono-exponential calculation from DWI.

Imaging Evaluation

Volumetric HA was performed for lymph nodes on the
ADC map. Lymph nodes were drawn separately in each
slice with a free-hand 3D volume of interest. Necrotic
areas were excluded from the volume of interest.
The quantitative ADC values (mean [ADCmean],
median [ADCmedian], mode [ADCmode], minimum
[ADCmin], maximum [ADCmax], kurtosis, skewness,
P10 [10% percentile ADC], P25 [25% percentile ADC],
P75 [75% percentile ADC], P90 [90t percentile ADC])
were obtained separately for each region and statistically
compared with the histopathology. Analyses and
evaluations were performed on a Syngo Via (Software
Version VA30A, Siemens AG, Germany) Workstation
by a pediatric radiologist (T.S.) with seven years of
experience in pediatric radiology.

Statistical Analyses

The distribution of histogram parameters was normal
with the “Kolmogorov-Smirnov” test. The “One Way
Anova” test was used to compare each parameter with
the histopathology in the groups. Receiver operating
characteristic (ROC) curve analyses were used to
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determine the potential diagnostic performance. All
statistical analyses were performed using the SPSS software
(version 22.0; SPSS Inc., Chicago, IL, USA). In all analysis,
p<0.05 was taken to indicate statistical significance.

RESULTS

The study population consisted of thirty-one patients
(seventeen boys and fourteen girls, age range of 4 to
17 years, with a mean age of 13 years). There were no
significant differences in sex or age distribution between
the groups (p=0.5 and p=0.8, respectively).

Histopathological diagnoses of LAPs are reactive
lymphoid hyperplasia (n=7), granulomatous LAP (GL)
(n=7), nodular sclerosing HL (n=5), Burkitt’s ymphoma
(BL) (n=4), anaplastic large cell NHL (n=4) and mixed
cellular HL (n=4).

With HA, the differentiation of lymphoma (when
considered as a single group), GL and RLH was not
statistically significant (p>0.05). When lymphoma
subgroups were considered separately, only the ADCmin
values of BL were found to be significantly lower than
other pathologies (Table 1, Figure 1). The optimal
cut-oft value distinguishing BL from other groups was
245x10° mm?/sec in ROC curve analysis (AUC 0.981,
sensitivity 75%, specificity 93%, PPV 67%, NPV 93%)
(Figure 2). The long and short axis of lymph nodes were
significantly larger in lymphoma compared to other
groups (p=0.005), and there was no significant difference
between RLH and GL (p=0.13) (Table 2, Figure 3). Cut-
off values distinguishing lymphoma from other groups
were 31 mm for the long axis (AUC 0.899, sensitivity 88%,
specificity 86%, PPV 88%, NPV 86%), 21.5 mm for the
short axis in ROC curve analysis (AUC 0.868, sensitivity
82%, specificity 79%, PPV 87%, NPV 80%) (Figure 4).

g
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ADCmin (mm2/s)
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Nodular
Sclerosing HL

T T
Reactive Granulomatous

T T T
Burkitt's NHL  Anaplastic Large Mixed Cellularity
Cel NHL HL

Figure 1. Box- and- Whisker plot showing the distribution of groups
according to ADCmin

(ADC apparent diffusion coefficient, HL Hodgkin’s lymphoma, Min minimum, NHL
non-Hodgkin’s lymphoma)
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Table 1. Distribution of histopathologies according to ADCmin values

Histopatholo N (%) Mean+SD  Min.-Max. 95% CI P value (differentiation from Burkitt’s Lymphoma)
p gy ymp.
Reactive LH 7 (22.6%) 520£112 323-649 416-624 0.001
Granulomatous LAP 7 (22.6%) 4571124 290-698 342-572 0.005
Nodular Sclerosing HL 5(16.1%)  402+159 231-572 231-600 0.05
Burkitt’s Lymphoma 4(12.9%) 161+84 59-245 59-245
Anaplastik Large cell NHL 4(12.9%) 568+103 468-704 468-704 0.001
Mixed Cellularity HL 4 (12.9%) 618+70 523-687 523-687 0.001
Total 31(100%)
(ADC apparent diffusion coefficient, HL Hodgkin’s lymphoma, LAP lymphadenopathy, LH lymphoid hyperplasia Max maximum, Min minimum, N number of cases, NHL non-
Hodgkin’s lymphoma, SD standard deviation; The unit of values is 10-*xmm?/sec)
Table 2. Shows the distribution of the short and long axes of the ROC Curve
lymph nodes according to the groups 19
Short axis Long axis
Histopathology N (%) (I\B'EILI;I;I:_‘S“]X)') (11\\/[/[2:1'1-11-\:[82%')
[95% CI] [95% CI] 087
7 5-14mm 10 - 22 mm
Reactive LH (22.6%) (8.43+2.99) (14.43+4.27)
ON) 566-112]  [10.47 - 18.38]
6 - 35 mm 10 - 51 mm 08
Granulomatous oo (1914£1097)  (27.14+16.32) £
O%) 1899 -2929]  [12.05 - 42.24] z
c
. 19 - 60 mm 32 - 74 mm 4
E‘ﬁdular Sclerosing a 6510/) (39+17.29) (53+16.88) g U
= (1753 -60.47]  [32.04 - 73.96]
o 22 - 42 mm 33 - 55 mm
E“g‘ﬁgma (1249% ) (29+9.45) (40.25+10.04)
ymp : [13.96 - 44.04]  [24.27 - 56.23] 02
. 21 -33 mm 30 -54 mm
ﬁﬁﬁaﬁﬁf{lk Large (1249% (26.5+5.19) (39.5+10.24)
2% [18.23-34.77]  [23.19 - 55.81]
. . 16 - 43 mm 27 - 67 mm
00
I\H’Iixed Cellilkxy a1 zflg% ) §29.25¢ i 1.5) §432.5J_r17.13) 00 02 04 08 08 10
.\ [10.95 - 47.55]  [16.23 - 70.77] 1 - Specificity
Total
o (100%) Figure 2. ROC curve analysis showing the differentiation of Burkitts

(CI confidence interval, HL Hodgkin’s lymphoma, LAP lymphadenopathy, LH
lymphoid hyperplasia, Max maximum, Min minimum, NHL non-Hodgkin’s
lymphoma, SD standard deviation)

lymphoma from other lymphoma subgroups and pathologies
according to ADCmin values.

(ADC apparent diffusion coefficient, Min minimum)

. ROC Curve
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Figure 3. Box and Whisker plot graph showing the distribution of the
groups according to the short and long axes

(HL Hodgkin’s lymphoma, NHL non-Hodgkin’s lymphoma)

Figure 4. ROC curve analysis showing the differentiation of
lymphoma from other groups according to the short and long axes of
the lymph nodes
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DISCUSSION

DWT visualizes the differences in movement of water
between cells in the tissues. Cellular tissues (e.g., lymph
nodes) give a high signal, while less cellular tissues
have a low signal. Thus, lymph nodes can be easily
distinguished from the surrounding tissues. Diffusion
can be measured by the ADC map obtained from
DWTI, which allows tissue characterization and is easily
reproducible (7-9). Clinicians can easily identify possible
causes of LAP by history and physical examination and
rarely require imaging. In these situations, it is crucial for
the radiologist to recognize the normal cervical lymph
nodes, and report nodal features of specific infections,
inflammatory conditions and neoplasms, to assist
clinicians in treatment.

RLH is a benign nodular lesion histopathologically
characterized by marked proliferation of non-neoplastic
polyclonal lymphocytes, that form follicles with active
germinal centers. GL is divided into infectious and non-
infectious (10). Infectious GL is divided into suppurative
and non-suppurative.The suppurative type was not
included in our study because it contained central abscess
or necrosis (Figure 5). The non-infectious type mostly
consists of berylliosis, sarcoidosis and sarcoidosis-like
reactions (11). In this type, central abscess or necrosis
is very rare and is usually caused by tuberculosis and
Bacillus Calmette-Guerin (BCG) lymphadenitis. Low
ADC values, which can be confused with malignancy,
can be observed in RLH and GL (4,12-14).

Studies of ADC-HA in lymph nodes have generally been
performed on adults and are aimed at differentiating
lymphoma from squamous cell carcinoma metastasis
(5,15) and nasopharyngeal carcinoma (16,17). Our study;,
for its part, was carried out in children with no known
diseases and isolated LAP in different body parts, which
we meet frequently in our daily practice. We did not have
a patient with a diagnosis of squamous cell carcinoma.
Therefore, he is not in our study group.

Lymphoma constitutes 10 to 15% of all childhood
malignancies. There are two types, HL and NHL: the
latter is more common and BL is the most common
subtype of NHL in children (40%), whereas it is the
least subtype in adults (Figures 6 and 7). The sporadic
variant is associated with abdominal involvement
(18,19). It can be localized or has a diffuse infiltrative
pattern. It is an aggressive tumor with a doubling
time of 24 to 48 hours. Therefore, early diagnosis and
treatment are life-saving (airway obstruction and spinal
cord compression are important causes of mortality and
morbidity). MRI is very valuable in diagnosis because
of its high soft tissue contrast. DWI makes a significant
contribution to conventional sequences in the diagnosis
of lymphoma (20).
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Figure 5. A 15-year-old girl had a lymphadenopathy (arrow) in
the submental region (level 1A) that did not decrease in size with
treatment (DWI [A], ADC map [B]). Histogram plot (C) was obtained
from the lymphadenopathy. Histopathological result was consistent
with granulomatous lymphadenopathy.

MW-

Figure 7. 10-year-old boy had a lymphadenopathy (arrow)
with diffusion restriction (DWI [A], ADC map [B]) in the right
submandibular region (level 2A). Histogram plot (C) was obtained
from the lymphadenopathy. Histopathological result was consistent
with Burkitt’s lymphoma.
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Mean = 764 93
Lef = 896 (89.1%) Middle = 1

Figure 6. 13-year-old boy had multiple lymphadenopathies
(arrows) with diffusion restrictions (DWI [A], ADC map [B]) in the
bilateral anterior-posterior cervical chain (level 4-5B). Histogram
plot (C) was obtained from large lymphadenopathy at left level 5B.
Histopathological result was consistent with classical HL (nodular
sclerosing type).

Early studies of DWI in lymph nodes reported significant
differences in mean ADC values between lymphoma and
normal lymph nodes (3,21-23). However, subsequent
studies have found that mean ADC values overlap in
pathological and normal lymph nodes (24,25). In some
studies about mediastinal lymph nodes, ADC values
were found to be significantly lower in lymphoma than
in sarcoidosis (26,27). Differentiation of lymphoma
subgroups (NHL, HL) could not be achieved in most
studies (14,28,29). In these studies, only mean, min and
max ADC values were obtained without HA. As in recent
studies, we found no significant differences in the ADC-
HA of RLH, GLs and lymphomas. However, when the
subgroups of lymphoma were considered separately, we
were able to distinguish BL from other subgroups and GL,
RLH via the ADCmin value. ADCmin values of BL were
found to be significantly lower than other pathologies.

CONCLUSION

ADCmin value in pediatric LAPs may contribute to the
diagnosis of BL.
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ABSTRACT

Aim: Urinary tract infections are common infections during pregnancy. Infections seen during pregnancy have a spectrum ranging from
asymptomatic bacteriuria to cystitis, pyelonephritis and, urosepsis. In this study, it was aimed to determine the antibiotic resistance rates of
Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae) isolates isolated from urinary cultures of pregnant women who applied
to the Ankara Training and Research Hospital.

Material and Method: The identification and antibiotic susceptibility of E. coli and K. pneumoniae isolates isolated from urinary samples of
pregnant women who applied to the Ankara Training and Research Hospital between January 2021 and December 2022 were investigated
with VITEK-2 (Biomerioux, France) fully automated system, and the presence of extended-spectrum beta-lactamase (ESBL) was investigated
by combined disc diffusion method. The obtained data were analysed retrospectively.

Results: Bacterial growth was detected in 1090 (1.2%) out of a total of 8923 urine samples over a two-year period. 480 (4.4%) of the microbial
agents reproducing in urine culture were E. coliand 105 (0.96%) were K. pneumoniae. The rate of extended-spectrum beta-lactamase (ESBL)
in E. coli strains was 16.04% (77/480), and the rate of ESBL in K. pneumoniae strains was 20.9% (22/105). Resistance rates of amoxicillin-
clavulanic acid, ceftriaxone, phosphomycin, ciprofloxacin, piperacillin-tazobactam, nitrofurantoin, imipenem, meropenem, ertapenem in
ESBL negative E. coli strains were 15.9%, 8.82%, 20%, 11.1%, 5.88%, 0%, 0%, 0% and 0%, respectively. Resistance rates of amoxicillin-
clavulanic acid, ceftriaxone, phosphomycin, ciprofloxacin, piperacillin-tazobactam, nitrofurantoin, imipenem, meropenem, ertapenem in
ESBL positive E. coli strains were determined as 66.5%, 100%, 2.2%, 33.8%, 11.5%, 0%, 0%, 0% and, 0%, respectively. Resistance rates
of amoxicillin-clavulanic acid, ceftriaxone, phosphomycin, ciprofloxacin, piperacillin-tazobactam, nitrofurantoin, imipenem, meropenem,
ertapenem in ESBL negative K. pneumoniae strains were 53%, 100%, 12.5%, 28.5%, 2.2%, 3.5%, 0%, 0% and, 4.5%, respectively. Resistance rates
of amoxicillin-clavulanic acid, ceftriaxone, phosphomycin, nitrofurantoin, ciprofloxacin, piperacillin-tazobactam, imipenem, meropenem,
ertapenem in ESBL positive K. pneumoniae strains were 62.5%, 100%, 12.5%, 35%, 28.5%, 22.7%, 0%, 0% and, 4.5%, respectively.

Conclusion: According to the antibiotic susceptibility data in our hospital, phosphomycin or carbapenems may be preferred due to the low
resistance rate in the empirical treatment of E. coli-related urinary tract infections in pregnant women. In the treatment of urinary tract
infections due to K. pneumoniae, phosphomycin, piperacillin-tazobactam or carbapenems may be preferred due to low resistance rates.

Keywords: Pregnancy, urinary tract infection, Escherichia coli, Klebsiella pneumoniae, extended-spectrum beta-lactamase, antibiotic
susceptibility

INTRODUCTION

Urinary tract infections are more common in women
than men. Most urinary tract infections in women are

progesterone. Glucosuria, urine osmolality and changes
in urine pH during pregnancy are also factors that
predispose to urinary tract infections (2,3).

asymptomatic urinary tract infections. While more than
60% of women have urinary tract infections throughout
their lives, 10% of women may have urinary tract
infections every year (1).

Anatomical and physiological changes during pregnancy
are predisposing factors for urinary tract infections. The
increase in uterine dimensions with pregnancy, facilitates
urinary tract infections by causing stasis in the dilatation
of urinary flow in the ureter and bladder with the effect of
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Escherichia coli (E. coli) is the most common cause of
urinary tract infections in society and hospitals (4-6).
Antibiotic resistance rates in E. coli strains may differ
between countries, geographical regions and hospitals
(2,4-7).

The main urinary tract infections seen in pregnant
women are asymptomatic bacteriuria, cystitis,
pyelonephritis. The most common cause of urinary tract
infection in pregnant women is E. coli (2,3,8,9). While
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asymptomatic bacteriuria seen during pregnancy should
be treated, asymptomatic bacteriuria that can be seen in
non-pregnant women does not need to be treated (10).

In this study, it was aimed to determine the antibiotic
resistance rates of E. coli and Klebsiella pneumoniae (K.
pneumoniae) bacteria isolated from the urine cultures
of pregnant women who applied to Ankara Training
and Research Hospital and to determine the appropriate
empirical antibiotic treatment options.

MATERIAL AND METHOD

No human or animal material was used. It is the study
of antibiotic resistance in bacteria. It does not require
an ethics committee decision. Institutional approval has
been obtained.

Urine samples of pregnant women who applied to
Ankara Training and Research Hospital between January
2021 and December 2022 were incubated in 5% sheep-
blooded agar and eosin methylene blue (EMB) agar
medium with quantitative culture method at 37 ° C for
18-24 hours under aerobic conditions. Samples with
single species and 105 colony forming units (CFU)
reproduction in urine culture were evaluated. Only E.
coli and K. pneumoniae isolates were included in the
study. Identification and antibiotic susceptibility of E. coli
and K. pneumoniae isolates isolated from urine samples
were investigated with VITEK-2 (Biomerioux, France)
fully automated system, and the presence of extended-
spectrum beta-lactamase (ESBL) was investigated by the
double-disc synergy method.

Double-Disc Synergy Test

Forthe test, bacterial suspension was prepared from colonies
in fresh bacterial culture equal to 0.5 McFarland turbidity
and transplanted into Mueller-Hinton Agar plaque. Three
antibiotic discs [aztreonam (30 pg), ceftriaxone (30 pg),
ceftazidime (30 ug)] were placed 20 mm away from the
center of the amoxicillin-clavulanic acid (20/10 pg) disc
and incubated at 37°C for 24 hours (11,12). Antibiotic
susceptibilities of isolated E. coli and K. pneumonia strains
were evaluated according to the European Committee on
Antimicrobial Susceptibility Testing (EUCAST) criteria
(13). The obtained data were analysed retrospectively.
Antibiotic resistance rates were calculated as %.

RESULTS

Results: Bacteria grew in 1090 (1.2%) of a total of 8923
urine samples over a two-year period. 480 (4.4%) of the
factors reproducing in urine culture were E. coli and
105 (0.96%) were K. pneumoniae. The rate of extended-
spectrum beta-lactamase (ESBL) in E. coli strains was
16.04% (77/480), and the rate of ESBL in K. pneumoniae
strains was 20.9% (22/105).

In our study, phosphomycin, ceftriaxone and
piperacillin-tazobactam  resistance  rates  were
found to be high in ESBL negative E. coli strains
in pregnant women, while amoxicillin-clavunate,
ciprofloxacin and piperacillin-tazobactam resistance
rates were found to be high in ESBL positive E. coli
strains, respectively. High resistance to ceftriaxone,
amoxicillin-clavulanate, ciprofloxacin, and ertapenem
were detected in ESBL negative K. pneumoniae strains,
respectively, while high resistance to amoxicillin-
clavulanate, nitrofurantoin, ciprofloxacin, and
piperacillin-tazobactam was detected in ESBL positive
K. pneumoniae strains, respectively.

ESBL rate and resistance rates to various antibiotics in E.
coli and K. pneumoniae strains isolated from pregnant
patients are shown in Table.

DISCUSSION

Urinary tract infections such as cystitis and
pyelonephritis, especially asymptomatic bacteriuria, are
the most common infections during pregnancy (1-3).

The Infectious Diseases Society of America (IDSA),
the UK National Screening Committee and numerous
international associations recommend urine culture
screening during pregnancy and treatment of urinary
tract infections, including asymptomatic bacteriuria
(2,10,14).

Studies have reported that bacterial colonization of the
urinary system during pregnancy may cause undesirable
conditions due to renal infection, intrauterine
growth retardation and preterm birth risks (10,15).
In approximately 25% of the patients, asymptomatic
bacteriuria may progress to symptomatic urinary tract
infection (16).

Table. ESBL rate and resistance rates to various antibiotics in E. coli and K. pneumoniae strains isolated from pregnant patients (%)

Bacteria/antibiotic resistance rate AMC CRO CIP FF NT TZP IMP MEM. ETP
ESBL negative E. coli, n:403 15.9 8.82 11.1 20 0 5.88 0 0 0
ESBL positive E. coli, n:77 66.5 100 33.8 2.2 0 11.5 0 0 0
ESBL negative K. pneumoniae, n:83 53 100 28.5 12.5 3.5 2.2 0 0 4.5
ESBL positive K. pneumoniae, n:22 62.5 100 28.5 125 35 22.7 0 0 4.5
(*) AMC: Amoxicillin/clavulanic acid, CRO: ceftriaxone, CIP: ciprofloxacin. NT: Nitrofurantoin, FF: Phosphomycin, TZP: Piperacillin-tazobactam, IMP: Imipenem,

MEM: Meropenem, ETP: Ertapenem
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Treatment of asymptomatic bacteria during pregnancy
reduces the risk of pyelonephritis, hypertension
and preterm birth in the mother. Second and third-
generation cephalosporins, fosfomycin, nitrofurantoin,
and sulfonamides at term in the treatment of urinary
system infections during pregnancy, and piperacillin-
tazobactam and carbapenems can be used in the
treatment of infections caused by resistant Gram-
negative bacteria (1). Increased antibiotic resistance in
E. coli and K. pneumoniae isolates, which cause urinary
tract infections, is an important problem in recent years
(4-7).

E. coliis the most common cause of urinary tract infection
in society, hospitals, pregnant women, and adults (1-9).
In recent years, the increase in antibiotic resistance rates
in E. coli and K. pneumoniae strains, the causative agent
of urinary tract infection, has been an important problem
(4,5). The increase in antibiotic resistance rates makes it
difficult to choose in empirical antibiotic treatment and
causes the failure of treatment (1,2,5,11). In international
guidelines, it has been recommended to determine local
antibiotic resistance rates in the selection of empirical
antibiotic treatment and not to use antibiotics with a
resistance rate of more than 20% in empirical treatment
(1,2,17).

In a meta-analysis study, the resistance rate of
trimethoprim-sulfamethoxazole (TMP-SMZ) in E.
coli strains was reported to be approximately 30% in
China and South Korea, and above 15% in Europe and
Mediterranean regions. It has been reported that the
reason for the low TMP-SMZ resistance rate in Europe
may be due to the low prescription of this drug (7).

Rosana et al. (9) In a study conducted on pregnant
women in Indonesia, asymptomatic bacteriuria
was detected in 10.5% of 715 pregnant women. The
most common causes of urinary tract infection were
determined as E. coli (26.7%), K. pneumoniae (20%)
and Streptococcus agalactiae (9.3%), respectively. In the
study, no phosphomycin resistance was detected in ESBL
positive E. coliisolates, while resistance to trimethoprim/
sulfamethoxazole was reported at 40% and piperacillin-
tazobactam at 20%. In the study, no side effects were
observed in pregnant women and new-borns who
started phosphomycin with the diagnosis of urinary tract
infection, and it was reported that phosphomycin was an
appropriate option in the treatment of pregnant women.

In our study, 25% resistance was detected in ESBL-
negative E. coli isolates and 2.2% resistance was detected
in ESBL-positive E. coli isolates, while 11.1% resistance
was detected in ESBL-negative E. coli isolates for
piperacillin-tazobactam, and no resistance was detected
in ESBL-positive E. coli isolates.

Lee et al. (8) reported urinary tract infection in 8.9%
(4.4% symptomatic urinary tract infection, 4.5%
asymptomatic bacteriuria) of pregnant women in a study
conducted in Bangladesh. In the study, the frequency of
urinary tract infection factors were reported as E. coli
(38%), staphylococci (23%), Klebsiella species (spp.)
(12%) and Group B streptococci (5.3%), respectively. In
the study, ceftriaxone resistance was reported as 21.1%,
trimethoprim/sulfamethoxazole (TMP/SMZ) resistance
as 37.3% and nitrofurantoin resistance as 0.8% in E. coli
strains. In the same study, ceftriaxone resistance was
reported as 11.4% nitrofurantoin resistance as 25.7% and
TMP/SMZ resistance as 2.8% in Klebsiella spp.

The bacteria that secrete the extended-spectrum beta-
lactamase enzyme (ESBL) the most are E. coli and K.
pneumoniae. Turkey is one of the countries where
infections due to ESBL-producing E. coli and K
pneumoniae isolates are common all over the world.

In the Hitit University’s multi-center study conducted
by Giir et al. (18), ESBL rates in E. coli and Klebsiella
pneumoniae isolates were reported as 42% and 41.4%,
respectively. In our study, the ESBL rates we found in
E. coli and Klebsiella pneumoniae isolates were 16.04%
and 20.9%, respectively, and were lower than the rates
reported by Giir et al. In the study of Giir et al,, no
imipenem resistance was detected in E. coli strains, while
ciprofloxacin resistance was reported to be 58%. In the
same study, imipenem resistance was reported as 3.1%
and ciprofloxacin resistance as 17.8% in K. pneumoniae
isolates.

In our study, no resistance to imipenem, meropenem
and ertapenem was detected in E. coli isolates, and
the resistance rate to ciprofloxacin was determined as
11.1% in ESBL negative E. coli isolates and 33.8% in
ESBL positive E. coli isolates. In our study, ESBL positive
and ESBL negative K. pneumoniae isolates showed 4.5%
resistance to carbapenem group, while no resistance
to imipenem and meropenem was detected. In ESBL
positive and ESBL negative K. pneumoniae isolates,
ciprofloxacin resistance was determined as 28.5%.

In studies conducted in our country, ciprofloxacin
resistance rates in E. coli strains have been reported
between 36.5% and 43%, and phosphomycin resistance
rates have been reported between 4-15% (19-23).

Avcioglu et al. (21) In their retrospective study on 1466
E. coli isolates, they reported resistance to amoxicillin/
clavulanic acid by 42%, nitrofurantoin and phosphomycin
by 4%, ciprofloxacin by 41%, and imipenem by 2%. In
our study, unlike this study, no imipenem resistance was
detected in E. coli strains, while our quinolone resistance
rate was lower than the rate reported in this study.
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Bayram et al. (22) found ESBL positivity in 30% of the
strains in their study on 375 E. coli strains. In the study,
no imipenem and meropenem resistance was detected in
ESBL-positive and ESBL-negative E. coli strains; ESBL-
positive and ESBL-negative E. coli strains reported
resistance to phosphomycin at 15% and 5%, respectively;
and nitrofurantoine at 18% and 10%. In our study, no
nitrofurantoin resistance was detected in ESBL positive
and ESBL negative E. coli strains, while resistance to
phosphomycin was found in ESBL positive and ESBL
negative E. coli strains by 2.2% and 20%, respectively.

Tekin et al. (23) In their in vitro study on 3279 E. coli
strains, they detected phosphomycin resistance in ESBL
positive E. coli strains by 5.7%, while they did not report
resistance in ESBL negative E. coli strains. In the same
study, the ciprofloxacin resistance rate in E. coli strains
was reported as 58.9%.

In our study, the ciprofloxacin resistance rates we found
in ESBL positive and ESBL negative E. coli isolates were
33.8% and 11.1%, respectively, and were lower than the
resistance rates in the studies conducted in our country.
This may be due to the fact that quinolone group
antibiotics cannot be used in pregnant women because
they are contraindicated.

Asgin et al. (2) In their study on pregnant women
diagnosed with urinary tract infection in Karabuk
province, they reported that the most frequently
isolated bacteria from urine culture were E. coli (567),
Streptococcus agalactiae (11%) and K. pneumoniae
(9%), respectively. In the study, ESBL rate in E. coli and
K. pneumoniae strains was reported as 8% and 13%,
respectively. In this study, the ESBL rate reported in E.
coli and K. pneumoniae strains was lower than the rates
reported by Giir et al. (18).

Asgin et al. (2) reported phosphomycin resistance in
E. coli and K. pneumoniae strains as 3% and 17%,
nitrofurantoin resistance as 3% and 8%, ciprofloxacin
resistance as 5% and 0%, amoxicillin/clavulanic acid
resistance as 53% and 92%, respectively. In the study,
it was reported that phosphomycin and nitrofurantoin
were appropriate options due to the low resistance rates
in the treatment of urinary tract infections in pregnant
women in Karabiik province.

In our study, ceftriaxone, phosphomycin and
carbapenems may be preferred due to the low resistance
rate in the empirical treatment of urinary tract infections
due to ESBL negative E. colin pregnant women in our
hospital. In the treatment of infections due to ESBL
positive E. coli, phosphomycin may be preferred
due to low resistance rates, and phosphomycin and
carbapenems may be preferred due to lack of resistance.
Piperacillin-tazobactam, nitrofurantoin and ertapenem
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may be preferred in the treatment of urinary tract
infections due to ESBL negative K. pneumoniae due to
low resistance rates, and imipenem and meropenem
may be preferred due to the absence of resistance. In
the treatment of urinary tract infections due to ESBL
positive K. pneumoniae; ertapenem and phosphomycin
can be used due to low resistance rates, and imipenem
and meropenem can be used due to lack of resistance.

One limitation of our study was that it was not known
whether E. coli and K.pneumoniae strains were
community- acquired or nosocomial.

CONCLUSION

As a result, determining the distribution of urinary
tract infection factors and antibiotic susceptibility in
pregnant women will guide clinicians in the initiation of
appropriate empirical treatment.
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ABSTRACT

Aim: The aim of this study was to investigate the effects of 1mT, 1.5 mT, and 2 mT extremely low-frequency magnetic fields,
which were within the limits for public environmental and occupational magnetic field exposure guidelines, on apoptosis,
neurodegeneration and trace elements in rat brain cells.

Material and Method: A total of 35 adult male Wistar rats were allocated into four main groups: Group 1 (n=8) was healthy
controls; Group 2 (n=9) was exposed to 1 mT extremely low-frequency magnetic field; Group 3 (n=9) was exposed to 1.5
mT extremely low-frequency magnetic field and Group 4 (n=9) was exposed to 2 mT extremely low-frequency magnetic
field. All the rats in the exposure groups were exposed to 50 Hz extremely low-frequency magnetic field for 4 hours per day,
5 days per week for 30 days in the Helmholtz coils. After the exposure, rats were sacrificed and rat brains were evaluated for
histopathological and immunohistochemical changes as well as about the trace element levels in the brain.

Results: Different levels of exposure to extremely low-frequency magnetic field doses caused increases in Ca levels and increased
apoptosis in the rat brain. As the applied extremely low-frequency magnetic field levels increased, so did the apoptosis and Ca
levels in the brain tissues.

Conclusion: Extremely low-frequency magnetic field exposure caused neurodegeneration in rat brain tissue, increased
apoptosis, and increased Ca concentration. These changes may cause various biological damage, especially cancer in healthy
tissues and measures should be taken to minimize extremely low-frequency magnetic field exposure in daily life in terms of
protecting public health.

Keywords: Extremely low frequency, electromagnetic field, rat brain, apoptosis, trace elements, neurodegeneration

INTRODUCTION

clarified. Despite the many studies investigating the

As a result of the vast amount of currently developing
technologies, humans are increasingly exposed to
Electromagnetic Fields (EMF). The 0-300 Hz range
of this spectrum is called Extremely Low Frequency
(ELF). In daily life, almost all electrical devices used at
homes and workplaces, particularly transformers and
high voltage lines, are the major sources of exposure to
ELE so the general population is exposed to ELF-EMF
involuntarily or accidentally (1).

It is now an accepted fact that ELF-EMF affects biological
systems, although the mechanism has not yet been
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biological effects of ELF-EME, it cannot be claimed to be
a potential human carcinogen based on side-effects as the
results have been quite contradictory (2).

Programmed cell death or apoptosis, which is one of
the most important factors in cancer control, plays an
important role in regulating cell population in tissues, and
a dysfunction in apoptosis can lead to tumor formation
(2,3). Both epidemiological and laboratory studies
including leukemia also indicate that, 50 Hz/ 60 Hz EMFs
may lead to a number of different adult cancers including
brain, lymphoma, nervous system, pharynx and breast
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cancers (4,5). Thus, clarifying the factors that may cause
apoptosis, which plays a key role in neurodegenerative
diseases and tumor pathogenesis, may be of guidance in
the prevention and treatment of these diseases.

In vivo and in vitro studies on apoptosis induced by
the effect of ELF-EMF have yielded conflicting results.
While some studies have shown that ELF-EMF induces
apoptosis susceptibility (6), others have shown that it
decreases apoptosis (7,8). In a meta-analysis, it was
reported that ELF-EMF significantly increased apoptosis
in in-vitro studies (2). However, the eftfects of ELF-EMF
on apoptosis in rat brain tissue in vivo have not been well
studied.

ELF-EMF exposure may affect the levels of trace
elements in serum and various organs by causing various
biochemical changes in living cells. In studies with guinea
pigs, changes in trace element levels have been found in
the serum and other organs. In one study (9), magnesium
levels were found to be increased, and Cu, Zn, and Ca
levels remained unchanged, while another study (10)
reported increased Cu, Zn, Ca and Mg levels in 50 Hz,
2 mT magnetic fields. Therefore, in the literature, there
are conflicting results about the levels of trace elements
in brain tissue.

In light of these informations, the aim of this study was
to investigate the effects of 1mT, 1.5 mT, and 2 mT ELF-
EME. We tried to assess the effects of these magnetic fields
which are within the limits for public environmental and
occupational magnetic field exposure guidelines, on
apoptosis, neurodegeneration, and trace elements in rat
brain cells.

MATERIAL AND METHOD
Experimental Animals

All procedures performed in the experimental animal
unit were in accordance with the principles of the Guide
for the Care and Use of Laboratory Animals (https://
www.nap.edu/catalog/5140/guide-for-the-care-and-use-
of-laboratory-animals). The Laboratory Animal Care
Committee of Ankara Training and Research Hospital
reviewed and approved the experimental protocol (Report
no: 19.03.2020/609). A total of 35 adult male Wistar rats,
each weighing 200-260 g, were used in this experimental
study. All the animals were obtained from Gulhane
Laboratory Animal Production and Research Center, and
the animals were assigned randomly to one of four groups:
Group 1 (n=8) was Healthy Controls; Group 2 (n=9) was
exposed to 1 mT ELF-MFs; Group 3 (n=9) was exposed
to 1.5 mT ELF-MFs and Group 4 (n=9) was exposed to 2
mT ELF-MFs. When selecting these magnetic field levels,
the scaling factor was taken in to consideration. The level
of magnetic field that a person would be exposed to was

estimated by the equivalent animal exposure. One of these
methods was the ellipsoid modeling performed when the
animal is standing and on four legs in sweat (11). According
to this model average value of human:guinea pig scaling
factor was calculated as 3.1. According to the calculated
scaling factor (3.1), 1 mT, 1.5 mT and 2 mT magnetic field
values in the animal correspond to respectively 0,32 mT,
0,48 mT and 0,65 mT in humans.

All the rats in the exposure groups were exposed to 50
Hz ELF-MFs for 4 hours/day, 5 days per week for 30
days, and the exposures were applied between 9.00 am
and 1.00 pm. During the exposure, 3 rats were placed
in plexiglass cages and then positioned in the center of
the Helmholtz coil at a controlled temperature (230C),
65-70% humidity, 12 hours light and 12 hours dark cycle
and fed with standard food and water. All the rats were
checked twice a day in respect to any changes in health.
No restrictions were applied to the animals. During the
study, all the rats were fed with standard chow and water
ad libitum.

Anaesthesia with Ketamine (50 mg/kg) and Xylazine (5
mg/kg) was administered as intramuscular injections
to all of the rats at the end of the last exposure, and all
the animals were then sacrificed. Brain tissue samples
were taken and frozen in liquid nitrogen and kept at
-80°C until electron microscopy and histopathological
examinations were performed.

Exposure systems

The ELF-EMF system was developed in Gazi University
Faculty of Medicine, Biophysics Laboratory, and it has
been described in detail in our previous study (12). EMF
(1 mT, 1.5 mT, 2 mT) was produced in the center of an
exposure system by means of a circular Helmholtz coils
system. This system consisted of a combination of two
parallel horizontal flat circular coils 42.75 cm in diameter
with a common axis and 21.375 cm apart. Each coil
had 154 turns and was constructed of insulated copper
wires. EMFs were measured by a NARDA EFA 300 ELF
EMFAnalyzer and a related probe at the center of the
Helmbholtz coils. These measurements were confirmed
with a Gaussmeter (Yokogawa, Tokyo, Japan). The
environment geomagnetic field in the measurement area
was recorded as 0.04 pT.

Histopathologic Evaluation

Tissues were washed overnight in running water to
remove the formalin. After routine pathological tissue
monitoring, the samples were passed through graded
alcohol (50%, 75%, 96%, 100%) and xylol series, and then
were embedded in paraffin blocks. Paraffin sections in 5
pm thickness were prepared by Leica RM 2125 RT and the
first, third and tenth sections were included in the slides.
The preparations were passed through alcohol and xylol
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series and were stained with hematoxylin-eosin (HE).
All samples were examined under high-resolution light
microscopy (Olympus DP-73 camera, Olympus BX53-
DIC microscope; Tokyo, Japan). The neurodegeneration
parameters evaluated included congestion, Purkinje
cells with pyknotic nuclei, granular cells with pyknotic
nuclei, neuronophagia, and gliosis. All changes detected
in tissue structures were noted and scored according to
the previously described grading systems as: 0= none, 1=
mild, 2= moderate, and 3= severe (13).

Analysis of Apoptosis in the Brain Tissue
Immunohistochemical procedures
Caspase-3

Immunohistochemical staining was performed with the
streptavidin-biotin-peroxidase complex (ABC) method
according to the protocol of primary antibodies. Sections
of 5um thickness were taken from the previously
prepared paraffin blocks onto the slides with poly-L-
lysine and deparaffinized and dehydrated with alcohol
and xylol. The sections were treated with citrate buffer
(Ph 6.0) in a microwave oven (700 W) for 20 minutes
to recover the antigen from the tissues. Then, in order
to suppress the peroxidase activity, they were placed in a
humid chamber in 0.3% H20: at room temperature for
15 minutes. Before applying the primary antibody, the
tissues were incubated for 20 minutes with 5% normal
goat serum for protein suppression. The sections were
then incubated with Caspase-3 (1:200, Invitrogen, PA5-
16335) primary antibody for 1 h at room temperature.
The sections were washed with phosphate buffered saline
(PBS) and incubated for 30 minutes in the secondary
antibody, and then AEC (3-Amino 9-Ethyl Carbasole,
Dako, Glostrup, Denmark) and were chromatographed
for 10 minutes to ensure the visibility of the reaction.
Hematoxylin was used for background contrast staining.
Finally, the sections were passed through alcohol and
xylol and closed with entellan.

To assess the caspase immunohistochemistry, 10 fields
were chosen randomly and the cytoplasmic staining
intensities in the cells were globally scored as 0 for
no staining, 1 as weak, 2 as moderate, or 3 as strong
staining. In each field, at each intensity, the total number
of cells and the number of cells stained were counted.
Staining indexes were calculated as follows based on the
percentages of the stained nuclei for these three markers:
negative: 0 (<1% positive); weak: 1 (1-25% positive);
intermediate: 2 (>25-75% positive); and strong: 3 (>75%
positive).

TUNEL assay

TUNEL (Terminal Deoxynucleotidyl Transferase
mediated Deoxyuridine Triphosphate-dUTP  Nick
end Labeling) assays were performed according to the
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manufacturer’s catalog procedure (In situ Cell Death
Detection Kit, POD, Roche, Germany) to determine
apoptosis-related DNA breaks in the rat brain cells.
Routine deparaffinization and dehydration with
alcohol and xylol were applied to standard 5-pm thick
tissue sections on the poly-L-lysine-coated glass slides.
Subsequently, sections were incubated for 15 minutes at
room temperature in 0.3% H20: to suppress peroxidase
activity. Sections were washed with PBS and incubated
with Protein K (20 mg/ml; Roche, Mannheim, Germany)
at room temperature and in a humid chamber for 15
minutes. Washed sections were then incubated for 1 h at
37°C in a dark environment in freshly prepared 50 pl of
TUNEL reaction mixture (TdT & dUTP) solution. The
sections were then coated with 50 pl of anti-fluorescein
antibody conjugate POD enzyme homogeneously and
incubated for 30 minutes at 37°C. Finally, the washed
sections were treated with AEC (3-Amino 9-Ethyl
Carbasole, Dako, Glostrup, Denmark) for 10 minutes and
then covered with a slide after staining with hematoxylin
for background contrast. Immunohistochemical and
TUNEL assay scoring were evaluated according to
previous studies (14-16).

In the TUNEL assay, which stains all the nuclei, 10
randomly chosen areas under the microscope were used.
In each area of observation, the total number of nuclei
and the highlighted nuclei were counted. Staining indexes
were calculated as follows based on the percentages of the
stained nuclei for these three markers: negative: 0 (<1%
positive); weak 1 (1-25% positive); intermediate: 2 (>25-
75% positive); and strong: 3 (>75% positive).

Detection of Trace Elements in the Brain

Reagents

All aqueous solutions were prepared with deionized water
obtained using an ultra-pure water system (Aqua Nova
Hepta Distillated, resistivity 0.34 MQ-cm, Kristianstad,
Sweden). HNOs (65%) and H202 (30%) from Merck
supra-pure grade (Darmstadt, Germany) were used for
digestion of the samples and dilution. Plastic bottles,
autosampler cups, Teflon vessels, vials for collecting
samples, and glassware were cleaned by soaking in
HNOs (10% v/v) for a day, rinsing four times with ultra-
pure water, and drying in an oven at 40°C. All prepared
solutions were stored in high-density polypropylene
bottles. Stock standard solutions of analytes (1 g/L each)
were obtained from Merck. Mixed standard solutions
were freshly prepared by diluting the stock standard
solutions to the desired calibration ranges in 0.2% HNOs.

Apparatus

An Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) method with a Thermo Scientific ICAP
Q Series (Bremen, Germany) was used for element
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analysis. Digestion was carried out using Milestone Ethos
Up, High-Performance Microwave Digestion System
(Serisole, Italy).

Analytical procedures

The samples were analyzed using an in-house validated
and accredited method based on ICP-MS using
microwave acid digestion. Briefly, 30 mg tissue samples
were weighed and then the samples were dried using a
magnetic mixer with a heating plate. The dried samples
were transferred into a Teflon vessel and digested
with 3 mL 65% HNOs and 1 mL 30% H202. Digestion
conditions for the microwave system were applied as
15 minutes at 200°C rising (max power), 15 min at
200°C waiting (max power), and 15 min cooling to
80°C. After the cooling process, the total volume of the
digested samples were made up to 10.0 mL with 0.2%
HNOs. Digested samples were introduced to ICP-MS
for element determination. The operation parameters
for the investigated elements were set as recommended
by the manufacturer (Table 1).

Table 1. Instrument operating parameters for ICP-MS.

Parameter Value

Peristaltic pump speed 40 rpm

Pump tubing orange/green tubing for both carrier
(sample) and internal standard

Nebulizer PFA-ST

Interface cones Nickel

RF Power 1550 W

Cool gas flow 14 L/min

Auxiliary gas flow 0.8 L/min

Nebulizer gas flow 0.97 L/min

Number of sweeps 20

Dwell Times 0.001 - 0.02 ms

Replicates per analysis 3

A mixed standard solution of Mg, Ca, Cu, Zn, and Se was
used for calibration procedures (Table 2). The investigated
element levels in the brain samples were expressed as ug/g
for Mg, Ca, Cu, and Zn and as ng/g for Se (Table 3).

Statistical Analyses

Data obtained in the study were analyzed statistically
using the Statistical Package for Social Sciences (SPSS)
v.15.0 software (SPSS Inc, Chicago, IL, USA). Mean
and standard deviation values were calculated. Data
were analyzed using the Kruskal-Wallis test, One-way
analysis of variance (ANOVA) and non-parametric
tests (Mann Whitney U test). Bonferroni correction was
used for the Kruskal Wallis and Mann Whitney U-test
post hoc. Descriptive statistics were used to determine
the continuous variables and frequency distributions for
categorical variables. In all analyses, a value of p<0.05
was considered statistically significant.

RESULTS
Histopathological Results
The percentage of histopathological grading of

neurodegeneration parameters including congestion,
Purkinje cells with pycnotic nuclei, granular cells with
pycnotic nuclei, neuronophagia, and gliosis are presented
on the graphs (Figure 1). The congestion rate was
significantly higher in groups 2 (ImT), 3 (1.5 mT) and
4 (2 mT) compared to the control group (p < 0.01). The
levels of Purkinje cells with pycnotic nuclei, granular cells
with pycnotic nuclei and neuronophagia were similar in
groups 1(control) and 2 (1 mT) (p > 0.05) while they were
significantly higher in groups 3 (1.5 mT) and 4 (2 mT) (p
< 0.01). The histopathological grades were increased as
the ELF-EMF dose exposure increased (Figure 1).

Table 2. Concentrations of elements used for calibration procedures.

Mg (mg/L) Ca (mg/L) Cu (mg/L) Zn (mg/L) Se (ug/L)
concentration concentration concentration concentration concentration

Calibration Blank 0.0 0.00 0 0 0
Standard 1 0.4 0.25 1 2 20
Standard 2 0.6 0.50 2 4 40
Standard 3 0.8 1.00 4 8 60
Standard 4 1.2 2.00 8 16 80
Standard 5 1.5 4.00 16 32 100
Correlation Coeflicient 0.996 0.998 0.998 0.999 0.999

Group 1 (Control) (n=8)

Table 3: The effects of ELF-EMF exposure on Mg, Ca, Cu, Zn and Se levels in the rat brains

Group 2 (10G) (n=9)

Group 3 (15G) (n=9) Group 4 (20G) (n=9)

Tissue Dilution (mg/10ml) 63.0+23.88 44.62+20.17 53.75+19.17 56.58+16.29
Mg (ug/g) 446.51+237.88 580.56+67.42 456.61484.76 674.25+345.17
Ca (ug/g) 278.19+110.04 490.16+179.91 298.53+130.54 628.58+210.98
Cu (pg/g) 8.47+3.95 15.65+13.1 10.38+3.74 11.14%5.76
Zn (ug/g) 14.46+10.68 18.69+4.0 17.74%7.04 19.53+8.19
Se (ug/g) 293.40+98.46 402.13+167.12 327.59+110.84 350.98+170.52

For Mg, Cu, Zn, Se, p>0.05 for all groups. For Ca, Group 1-2 p=0.011, Group 1-3 p=0.963, Group 1-4 p=0.002, Group 2-3 p=0.011, Group 2-4 p=0.190, Group 3-4 p=0.008
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Figure 1a. The level of congestion of the groups

Group 1-2 p=0.002, Group 1-3 p<0.001, Group 1,4 p<0.001, Group 2-3 p=0.074, Group
2-4 p<0.001, Group 3-4 p=0.002,
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Figure 1c: The level of granular cells with pycnotic nuclei of the
groups

Group 1-2 p=0.059, Group 1-3 p<0.001, Group 1-4 p<0.001, Group 2-3 p=0.046, Group
2-4p<0.001, Group 3-4 p=0.004,

Figure 1b: The levels of Purkinje cells with pycnotic nuclei of the
groups

Group 1-2 p=0.059, Group 1-3 p<0.001, Group 1-4 p<0.001, Group 2-3 p=0.021, Group
2-4 p<0.001, Group 3-4 p=0.002.
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Figure 1d: The level of the neuronophagia of the groups

Group 1-2 p=0.277, Group 1-3 p=0.01, Group 1-4 p<0.001, Group 2-3 p=0.114, Group
2-4 p<0.001, Group 3-4 p=0.001,
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Figure 1e: The gliosis level of the groups
Group 1-2 p=0.139, Group 1-3 p=0.01, Group 1-4 p<0.001, Group 2-3 p=0.236, Group

2-4p<0.001, Group 3-4 p=0.001,

Figure 1: The percentage of histopathological grading of neurodegeneration parameters were shown on the graphs. The neurodegeneration
parameters of the histopathological analysis of brain tissues with 0 indicating no staining, 1 weak, 2 moderate, and 3 strong staining.

Immunohistochemical analysis

The immunohistochemical analysis including the
percentage analysis of caspase-3 and TUNEL positivity
are presented on the graphs for all groups, with 0 for
no staining, 1 as weak, 2 as moderate, or 3 as strong
staining (Figure 2). Caspase-3 positivity was statistically
higher in groups 3 (1.5mT) and 4 (2mT) than in group 1
(control) and group 2 (1mT) and TUNEL positivity was
statistically higher in group 2 (1mT), group 3 (1.5mT) and
4 (2mT) than in group 1 (control) (Figure 2). Caspase-3
and TUNEL positivity was determined to increase as the
ELF-EMF dose exposure increased.

106

Histopathological sections of brain tissues of the groups are
shown in Figure 3 (a, b, ¢, d showing HE; e, f, g, h showing
Caspase-3 staining and i, j, k, 1 showing TUNEL staining)

Brain Mg, Ca, Cu, Zn, and Se Levels

The Mg, Ca, Cu, Zn, and Se levels in the brain samples are
shown in Table 3. There was a significant increase in Ca
levels in Group 2 (1mT), Group 3 (1.5mT), and Group 4
(2mT) than in the control group. Brain Ca levels increased
as the ELF-EMF dose exposure increased. There were no
significant differences between the control and ELF-EMF-
exposed groups in terms of Mg, Cu, Zn, and Se levels.
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Figure 2a: The caspase 3 positivity of the groups

Group 1-2 p=0.059, Group 1-3 p<0.001, Group 1-4 p<0.001, Group 2-3 p=0.01, Group
2-4 p<0.001, Group 3-4 p=0.001

Figure 2b: The TUNNEL Positivity of the groups

Group 1-2 p=0.021, Group 1-3 p<0.001, Group 1-4 p<0.001, Group 2-3 p=0.001, Group
2-4 p<0.001, Group 3-4 p<0.001,

Figure 2: Immunohistochemical procedures; caspase 3 and TUNNEL positivity.

&

Figure 3: Representative photomicrographs for all groups stained with HE and immunohistochemistry.
a, e, iz control (group 1), b, f, j : group 2 (10G), ¢, g, k : group 3 (15G), d, h, 1 : group 4 (20G)

(a), (e) : immunonegative
b): red arrow shows gliosis

d): arrow shows picnosis, red arrowhead shows neuronophagia, star shows spongiosis (demyelination)
f), (g), (h), (j), (k), (1): black arrowheads show immunopositive apoptosis
a, b, ¢, d showing HE, e, f, g, h showing Caspase-3 staining and i, j, k, 1 showing TUNEL staining. Scale bar: 50 pm.

(
(¢): thin arrow shows congestion, thick arrow shows picnosis
(
(

DISCUSSION

The results of this study demonstrated that different levels
of exposure to ELF-EMF doses applied 4 hours a day
for 30 days caused increases in Ca levels and increased
apoptosis in the rat brain. As the applied ELF-EMF levels
increased, the neurodegeneration levels, apoptosis levels
and Ca levels in the brain tissues also increased. But there
was no significant effect in terms of Mg, Cu, Zn, and Se
levels in the rat brain.

The caspases are essential molecules of cellular processes
such as inflammation, proliferation, and differentiation,
and they can be activated both by intrinsic and extrinsic
pathways (17). The TUNEL assay method has been
utilized to show the apoptosis-related DNA strand breaks
produced by DNA fragmentation (19). Yumusak et al.
(18) reported that caspase-3 and TUNEL levels were
significantly increased in stressed cells, which confirmed
the pathological mechanism underlying apoptosis. In
the current study, considering the significant increase
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in TUNEL and caspase-3 levels, DNA breaks and
damage and increased apoptosis were found in cells
exposed to ELF-EME It was shown that ELF-EMF
caused neurodegeneration in rat brain tissue, and this
neurodegeneration increased in severity as the ELF-EMF
dose increased. Caspase-3 and TUNEL levels increased
as the ELF-EMF dose increased, indicating apoptosis.

Apoptosis plays a vital role in normal tissue homeostasis
throughout the life of multicellular organisms, starting
with embryogenesis. There are conflicting results in studies
about the effects of ELF-EMF on apoptosis in cells. Basille
etal. (19) reported that 50 Hz ELF-EMF decreased the rate
of apoptosis in melanoma cells by increasing the levels of
anti-apoptotic factors (BAG3). Kurian et al. (20) showed
that 60 Hz. ELF-EMF decreased the rate of apoptosis in
rat myocardial cultures by increasing the anti-apoptotic
protein (Bcl-2) levels, leading to a decrease in caspase-3
activity. In a study by Kim et al. (21), it was reported that
in TUNEL staining, germ cells showed a significantly
higher apoptotic rate in exposed mice than sham controls
and in another study (22), apoptotic cells were reported to
increase as the duration and dose increased.

ELF-EMF can cause various biochemical changes in
cell membranes and tissues by causing changes in
ion permeability. Various animal experiments have
investigated how trace elements are affected by ELF-EMF
in the brain and various organs. In one of these studies,
Erdem et al. (9) applied intermittent or continuous
50 Hz and 1.5 mT ELF-EMF to guinea pigs and found
an increase in Mg levels in the brain, but no difference
in Cu, Zn, and Ca levels. In another study, Ulkii et al.
(23) reported that exposure of 500 uT ELF-EMF for 10
months at 2 hours per day caused a decrease in Ca, Mg,
and Zn levels in the ribs of rats. Canseven et al. (10)
showed that when guinea pigs were exposed to ELF-EMF
at 50 Hz, 2mT, 5 days, 4 hours a day, Ca concentration
increased in the brain tissue and the plasma. Gmitrova
et al. (24) reported that when guinea pigs were exposed
to ELF-EMF at 50 Hz, 3 mT, 5-6 days, 1 hour a day, the
Ca concentration increased and the Mg concentration
decreased in the brain. In these studies, the effect of
EMEF can be seen to vary according to the frequency and
amplitude of the EMF, and properties of the applied areas.
These differences in results may be due to experimental
parameters, exposure period, application period during
the day, and analysis methods (25). In the current study,
it was observed that the Ca concentration increased in
the brain tissue of the groups exposed to 50 Hz, 1 mT, and
2mT ELF-EMF for 4 hours a day for 30 days, but even
though there was an increase in Mg, Cu, Zn, and Se levels,
they did not reach a statistically significant level. It can be
considered that these ELF-EMF levels may cause changes
in the amounts of trace elements in the brain tissue, but
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they did not reach statistically significant levels due to
the small number of rats in the groups. As far as can be
observed from other studies and the current study, it
can be speculated that Ca can cause an imbalance in the
element composition in the tissues through Ca channels.
This may be a risk factor that can cause impaired brain
function.

Ca ijon is involved in various immunological,
endocrinological, and neurological events. Ionic balance
is vital, especially in the microenvironment of the central
nervous system. Calcium, a key mediator of intracellular
signaling and an important factor in determining cell fate,
is influenced by EMF. ELF-EMFs have been reported to
increase the expression of presynaptic calcium channels
in the presynaptic terminal which promotes the release
of synaptic vesicles (26). Disruption in intracellular
homeostasis of Ca ion is also the first step of lethal injury
caused by acute oxidative stress. Ca ions are also very
important in the modulation of the effects of the magnetic
field in cells. It is thought that magnetic field exposure
can cause free ion movement, especially Ca movement,
and oscillations, and the occurrence of fluctuations in
this normal ionic balance changes normal cell behavior
and cell membrane behavior (27). Alterations in Ca
homeostasis affect many cellular processes, including
apoptosis. Sheikh et al. (28) reported that perturbation
in intracellular Ca concentrations, especially increased
mitochondrial Ca levels, is responsible for apoptotic
triggering. Stratton et al. (29) reported that pulsed ELF-
EMF causes transient plasma membrane damage in
human monocytic leukemia cells, which leads to calcium
influx, and as a result, it increases the tendency to
apoptosis by increasing microvesicle release. The changes
in Ca level can be considered to have contributed to the
neurodegeneration and increased apoptosis that was
determined histopathologically in this study.

The mammal brain is protected from harmful molecules
by the blood-brain barrier. There is evidence that EMF
exposure increases the permeability of the blood-brain
barrier (30). However, while in one study it was reported
that ELF-EMF had an effect on the blood-brain barrier
in diabetic rats and had no effect on an intact barrier, in
another study (32), it was observed that the amount of Ca
was increased in the cerebrospinal fluids of cows exposed
to 60 Hz, 30uT ELF-EMF, which could be associated
with increased permeability in the blood-brain barrier.
Similarly, in the current study, it was thought that the
increased Calevels in the rat brain tissue may be associated
with increased blood-brain barrier permeability.

Lai et al. (32) found that a magnetic field of 60 Hz. for
2 hours at 0.1-0.5 mT caused single- and double-strand
breaks in DNA, and the severity of these breakages
increased as the exposure time increased. Acute
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magnetic field exposure also increases apoptosis and
necrosis in rat brain cells. Akdag et al. (33) reported
that for 10 months and 2 hours per day, 100-500 uT did
not increase apoptosis, evaluated with active-caspase-3
immunohistochemical staining, but it created toxic
effects in the rat brain by increasing oxidative stress and
reducing the antioxidant defense system. In addition
to these controversial studies on oxidative stress and
apoptosis, it is necessary to draw attention to two
more studies that investigated why ELF-EMF increases
apoptosis in some cells and reduces or does not affect
others. One of these studies was conducted by Oda et
al., (34) investigating the effect of 50 Hz ELF-EMF on
immature cerebellar granule neurons, and it was seen
to have prevented apoptosis and increased survivability.
It was concluded that ELF-EMF could be a potential
tool by which neuronal death or survival could be
manipulated. In another study conducted by Falone et
al., (35) it was stated that a 50 Hz magnetic field could
be a risk factor for oxidative stress-based nervous
system pathologies by weakening antioxidant defense
mechanisms in the aged rat brain. It is an interesting
finding that ELF-EMF protects immature neurons from
apoptosis while leading mature neurons to apoptosis.
Furthermore, in immature and developing neurons, Ca
has a mainly apo-protective role, whereas in fully mature
and established neurons, Ca plays an apo-inducing role
(36). In the light of these pieces of information, the use
of mature rats in the current study may explain their
predisposition to apoptosis and neurodegeneration
in the presence of high Ca level caused by the applied
ELF-EME However, a limitation of this study is that
oxidative stress was not evaluated in the rat brain tissue.

CONCLUSION

The results of this study showed that ELF-EMF exposure
caused neurodegeneration in rat brain tissue, increased
apoptosis, and increased Ca concentration. Although it
is not possible to adapt the results of this study directly
to humans, it can be considered that these changes may
cause various biological damage, especially cancer, in
healthy tissues and measures should be taken to minimize
ELF-EMF exposure in daily life in terms of protecting
public health.
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ABSTRACT

Aim: Abnormal uterine bleeding is a common condition. The etiological cause and treatments are diverse. Levonorgestrel
intrauterin device (LNG-IUD) can be used to treat abnormal uterine bleeding. It has been shown to reduce the amount of
bleeding in patients with menorrhagia and increase hemoglobin (Hb) and hematocrit (Hct) values. The aim is to investigate
the effects of LNG-IUD on Hb, Hct, bleeding pattern, and its effect on sexual function, decision regret, and menorrhagia
effects according to the etiologic cause.

Material and Method: Our study included patients who underwent LNG-IUD implantation and had been using it for
over six months. Patients with a history of postmenopausal or adolescent bleeding, hematologic or oncologic diseases,
and a history of drug use that may cause coagulation disorders were excluded. Patients were grouped according to their
indications as polyp (n=26), adenomyosis (n=16), lelomyoma (n=27), hyperplasia (n=18), and non-structural causes
(n=81). Hb and Hct values were examined before and after the application, and bleeding patterns were questioned.
Participants were administered Menorrhagia Impact Questionnaire (MIQ), Arizona Sexual Experience Scale and
Decision Regret Scale.

Results: 168 patients were included in our study. The average duration of LNG-IUD use was 627.0+319 days and the
average age was 43.416.1 years. The frequency of bleeding (number of bleedings per year) was 18.0+8.0 before LNG-IUD
application and 7.8+8.0 after treatment (p<0.001), and bleeding duration was 11.5+9.5 days before application and 4.8+6.2
days after application (p<0.001). The number of pads used per day was 7.7+3.9 before the application and 1.1+1.4 after
the application (p<0.001). While the average Hb value was 11.24+2.0 and Hct value was 34.8+5.1 (n=112) before LNG-
IUD application, the average hemogram value was 12.9+1.6 and Hct value was 39.3+4.1 (n=66) after application and a
statistically significant increase was observed in Hb and Hct values (p<0.01). When the groups were compared according
to the indication, there was no significant difference in the average number of days of LNG-IUD use, total Arizona score,
number of individuals with sexual dysfunction according to the Arizano score and decision regret score.

Conclusion: LNG-IUD in treating patients with abnormal uterine bleeding increases Hb and Hct values and decreases the
bleeding frequency, duration, and daily pad use. LNG-IUD use did not make a difference in sexual functions and decision
regret according to the etiologic cause.

Keywords: Bleeding pattern, decision regret, levonorgestrel IUD, sexual function

INTRODUCTION

Abnormal uterine bleeding (AUB), defined as deviation
from normal menstrual parameters, is one of the most
common reasons for hospital admission in women of
reproductive age. It is observed with a prevalence of 10-
30% in reproductive age (1). With a frequency of 24 to
38 days, lasting less than 8 days, regular (cycle variation:
<7 to 9 days), without intermenstrual bleeding and
bleedings with normal volume of flows are defined as
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normal menstrual bleeding (2). AUB has been shown to
affect women’s sexual life, is associated with psychological
morbidity, and affects social, professional and family
life (1). AUB symptom can be treated surgically or
medically according to its etiological cause. Combined
oral contraceptives (COC), progestin-only methods,
tranexamic acid, NSAIDs are the main medical treatment
methods. Levonorgestrel intrauterine device (LNG-IUD)
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is one of the medical treatment options in AUB and can
be used in many indications (3). Endometrial ablation
treatments, LNG-IUD, and hysterectomy have been
found to improve the quality of life in AUB compared
to pre-treatment (1). Anemia due to AUB can often
occur. Improvement in hematologic parameters is also
expected with the treatments used. A 7.5% increase in
average hemoglobin (Hb) and 68.8% increase in serum
ferritin values were reported in 6 months of LNG-IUD
use compared to basal (4). In summary, in addition to
symptomatic improvement, an increase in hemogram
values and psychosocial improvement is expected in
patients treated for AUB. In addition, patients’ rates
of benefit from treatments may vary according to
the indication and according to different treatment
modalities in the same indication. We aim to investigate
the difference in decision regrets, satisfaction, and sexual
function in women using LNG-IUD according to the
etiologic cause.

MATERIAL AND METHOD

The study was carried out with the permission of
Goztepe Prof. Dr. Silleyman Yal¢in City Hospital Clinical
Researches Ethics Committee (Date: 30/03/2022,
Decision No: 2022/0195). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

Patients who applied to our hospital with AUB and
underwent LNG-IUD between January 2019 and January
2022 were identified retrospectively. Patients who had
been using the LNG-IUD for at least 6 months during
the reproductive period were included in our study. We
excluded patients who discontinued treatment in less
than 6 months, those who planned to become pregnant,
patients with postmenopausal bleeding or adolescent age,
patients with hematologic or oncologic diseases causing
additional bleeding-coagulation problems, thrombolytic
drug users, non-native Turkish speakers, and those who
refused to participate.

Patients were grouped according to the FIGO
(PALM, COEIN) classification system developed
to standardize terminology; polyp, adenomyosis,

leiomyoma, hyperplasia, and non-structural causes (5).
Participants were administered the Menorrhagia Impact
Questionnaire (MIQ), the Arizona Sexual Experience
Scale, and the Decision Regret Scale. Hemogram,
Hematocrit (Hct) values of the patients before LNG-
IUD insertion and hemogram, Hct values taken within
6-12 months after the procedure were scanned from the
hospital database. The patients were questioned in terms
of menstrual parameters before and after the procedure
(number of bleeding per year, duration of bleeding,
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number of pads used daily). In addition, the number
of times the patients bleed per year was defined as the
annual bleeding frequency. The total number of days
with bleeding in a year was calculated by multiplying the
bleeding frequencies by the number of days with each
bleeding.

Arizona sexual experience scale: It was developed
to quantify sexual dysfunction by aiming to evaluate
sexual functions by excluding sexual orientation and
relationship with a partner (6). The scale consists of 5
questions, and the score of the question is between 1-6.
The total score is between 5 and 30. High scores indicate
sexual dysfunction. If the total score is 19 or higher, or if
the score of an area is 5 or higher, or if the score is 4 or
higher in any 3 areas, it is considered sexual dysfunction.
There are separate scales for women and men. The scale
adapted to the Turkish language was used in the study
(7). The scale includes questions that examine sexual
drive, psychological arousal, physiological arousal
(vaginal lubrication), the capacity to reach orgasm, and
the feeling of satisfaction as a result of orgasm. In our
study, the cut-off point for sexual dysfunction was taken
as 19.

Menorrhagia impact questionnaire (MIQ): It
was developed to measure the effect of menstrual
blood loss on quality of life. It consists of subjective
measurement of blood loss, social and physical
activity, and restriction of work life. It consists of 7
items of which 6 of the items are scored. The first item
consists of 4 points, and the second and fourth items
consist of a 5-point response scale. The fifth item is the
open-ended response, in which the person is asked
to describe the restriction of a particular activity. In
the sixth item, the change in bleeding is asked to be
evaluated as the same, better or worse than before. In
the seventh item (described as item 6¢ in the original
form), it is questioned whether the change in the
amount of bleeding is significant (8).

Decision regret scale: It is a one-dimensional and
five-item scale that evaluates patients’ regrets after
receiving a medical procedure or health service (9).
Participants are asked to reflect on specific treatment
decisions made and indicate how much they agree or
disagree with the statements, ranging from 1 (“strongly
agree”) to 5 (“strongly disagree”). Scoring consists of
averaging the 5 items. From this average, 1 is subtracted
and multiplied by 25 to convert to a score ranging from
0-100. High scores show more regret. If the total score
is 0, it indicates that there is no regret, and if it is 100,
it indicates that there is high regret. In our study, the
adapted and validated version of the questionnaire in
the Turkish language was used and the scale is shown in
the Appendix (10).
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Appendix-1. Decision Regret Scale - Validated and Adapted to Turkish
Ornek Arag: Karar Pismanlik Olcegi
Karar Pismanlik Olgegi

Liitfen [Doktor, Cerrah, Hemsire, Saglik Personeli, vb.] ile konustuktan sonra verdiginiz
hissettiginizi 1'den (tamamen katiliyorum) 5% (tamamen katilmiyorum) kadar bir numaray: cembere alarak gosterin.

karar ile ilgili diigtinitin. Liitfen nasil

1. Dogru karardi.

Tamamen katiliyorum Katiliyorum
2. Aldigim karardan pismanim.

Tamamen katiliyorum Katiliyorum

Tamamen katiliyorum Katiliyorum
4. Kararim bana ¢ok zarar verdi.

1 2 3
Ne katiliyorum ne katilmiyorum

1 2 3
Ne katiliyorum ne katilmiyorum
3. Eger tekrar yapmak zorunda olsaydim, yine ayn1 karari alirdim.
1 2 3
Ne katiliyorum ne katilmiyorum

4 5
Katilmiyorum Tamamen katilmiyorum

4 5
Katilmiyorum Tamamen katilmiyorum

4 5
Katilmiyorum Tamamen katilmiyorum

1 2 3 4 5
Tamamen katiliyorum Katilriyorum Ne katiliyorum ne katilmiyorum Katilmryorum Tamamen katilmiyorum
5. Kararim akillicaydi.
1 2 3 4 5
Tamamen katiliyorum Katiliyorum Ne katiliyorum ne katilmiyorum Katilmiyorum Tamamen katilmiyorum
Statistical Analysis

Statistical analyses were performed in the SPSS 22.0
statistical package program. As statistical analysis, in the
descriptive findings section, categorical variables were
presented with a number, percentage, and continuous
variables with averaget+standard deviation and median
(smallest, largest value). Pearson’s Chi-square test was
used to compare categorical variables; the Kolmogorov-
Smirnov test was used to examine the suitability of the
data for normal distribution in the comparison of the
variables specified by the measurement, Paired t-test
was used to compare two repetitive measurements
suitable for normal distribution, Wilcoxon test was used
to compare two repetitive measurements suitable for
normal distribution, and Kruskal-Wallis test was used
to compare more than two independent groups. The
statistical significance level was taken as p<0.05 in the
analysis.

RESULTS

279 patients were reached from the hospital records, the
study was explained in clear language by teleconference,
and 168 patients who verbally approved participation and
were currently undergoing treatment were included in the
study, 121 patients could not be included in the study (35
hysterectomized, 31 discontinued treatment, 21 failed to
insert, 20 IUDs have resulted with expulsion, 10 patients
refused to participate, 4 non-native speakers of Turkish).
Based on the examination records and ultrasonography
findings, patients were grouped by indication as Group 1
(Polyp) (n=26), Group 2 (Adenomyosis) (n=16), Group 3
(Leiomyoma) (n=27), Group 4 (Hyperplasia) (n=18) and
Group 5 (non-structural causes) (n=381).

The demographic data of all participants (n=168) are
summarized in Table 1. The average duration by LNG-
IUD use of the participants was 627.06+319.6 days, and

the average age was 43.4%6.1 years. From the hospital
records, Hb and Hct values of 112 patients before and
66 patients after treatment with LNG-IUD could be
reached among all participants. Hb, Hct values and
bleeding parameters before and after LNG-IUD were
compared and shown in Table 2. It was found that Hb
and Hct values were statistically significantly higher after
treatment (p<0.001 for two variables), while bleeding
frequency, bleeding time and the number of pads used
were lower (p<0.001 for three variables).

The groups were compared in terms of the number of
days of LNG-IUD use, the total score of the Arizona
Sexual Experience Scale, the number of individuals with
sexual dysfunction, and decision regrets, and there was
no statistically significant difference between the groups
(Table 3). It was determined that the groups were not
statistically different in terms of the number of days
using LNG-IUD, total Arizona Sexual Experience Scale
score, and decision regret score (p; 0.350; 0.680; 0.400,
respectively). While the decision regret score of 90
people among all participants was 0, only one participant
in Group 5 was calculated as 100.

The groups were compared with the Menorrhagia Impact
Questionnaire and shown in Table 4. No statistical
difference was observed in the groups in terms of
concepts except MIQ-5 in the table. In the groups, the
majority of the participants described the amount of
blood loss as “mild”, the restriction of work, physical and
social activity as “none’”, and the change in the amount of
bleeding was significant. None of the participants stated
that the amount of bleeding was higher. To the open-
ended response of “List of Behaviors Restricted by MIQ-
5 Bleeding Reason”, which was not included in the table,
1 patient in Group 2 said that she could not do sports, 1
patient in Group 3 said that she could not go to work, and
1 patient said that she could not walk.
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Table 1. Demographic Data of the Participants

n (%)

Age

Averagetstandard deviation 43.446.1

Median (min; max) 44 (min:27; 58)
Gravida

Averagetstandard deviation 3.0+1.5

Median (min; max) 3.0 (05 8)
Parity

Averagetstandard deviation 22411

Median (min; max) 2(0;7)
NSD

Averagetstandard deviation 1.5+1.4

Median (min; max) 2(0;7)
C/S

Averagetstandard deviation 0.7£0.9

Median (min; max) 0 (0; 4)
Abortion

Averagetstandard deviation 0.2+0.5

Median (min; max) 0 (0; 4)
D&C

Averagetstandard deviation 0.3+0.7

Median (min; max) 0 (0; 3)
Ectopic Pregnancy

0 167 (99.4)

1 1(0.6)
Chronic Diseases

No 109 (64.9)

Anemia 3(1.8)

DM 8 (4.8)

HT 12 (7.1)

Hypothyroidism 16 (9.5)

Other 20 (11.9)
Drug Use

None 117 (69.6)

Yes 51 (30.4)
Smoking

No 96 (57.1)

Yes 72 (42.9)
BMI

<185 1(0.6)

18.5-24.9 57 (33.9)

25-29.9 65 (38.7)

>30 45 (26.8)
Mean Hemoglobin Level Before LNG-IUD 11.2+2.0
Mean Hemoglobin Level After LNG-IUD 12.9+1.6
Average LNG-IUD Time (Days) 627.06+£319.6
(%): percentage of columns

Mean number of
Groups

Table 2. Hemoglobin, Hematocrit, Annual Bleeding Frequency,

Number of Bleeding Days, Daily Pad Usage Difference Before and
After Treatment with LNG-IUD

Before After

LNG-TUD LNG-TUD P
Hemoglobin 11.2+2.0 12.9+1.6 @
g/dl (n) (n=112) (n=66) <UL
Hematocrit 34.8+5.1 39.3+4.1 o
(%) (n) (n=112) (n=66) ~0-001
Annual bleeding 18.0+8.0 7.8+8.0 <0.001%*
frequency n* (n=168) (n=168) :
Bleed duration 11.5+9.5 4.8+6.2 o
days (n) (n=168) (n=168) 0001
Number of pads 7.743.9 1.1+1.4 <0.001**
used per day (n) (n=168) (n=168) .
*Paired t-test * * Wilcoxon test “Indicates how many times the patient has experienced
bleeding in a year

The groups were compared in terms of Hb, Hct
changes, bleeding parameters and the total number
of bleeding days per year which are shown in Table
5. Hb and Hct increases were observed in all groups
after the procedure compared to before the procedure.
The highest average Hb (12.0+1.0) and Hct (37.1+2.2)
values before the procedure were observed in the
adenomyosis group, but the increase in Hb (13.6+0.6)
and Hct (41.0+1.1) after the procedure was not
statistically significant only in this group (p values
for Hb and Hct were 0.087 and 0.632, respectively).
In all other groups, the increase in Hb and Hct was
statistically significant. It was observed that the number
of pads used in all groups, the frequency of bleeding,
and the total number of bleeding days per year
decreased statistically significantly. A decrease in the
number of days in each bleeding period was observed
in all groups, but the decrease in the adenomyosis
group was not statistically significant, while it was
statistically significant in other groups.

Table 3. Comparison of Average Treatment Time, Arizona Sexual Experience Scale and Decision Regret Score by Indication Groups

Group 1 (Polyp)

(no28) 703.7+316.7 12.946.8
Group 2 (Adenomyosis) 653.14312.6 13.445.5
(no16) 14312, 445,
iy (L) 680.7+297.2 15.2+4.9
(n=27)

Cionip s (BYpaplsic) 509.5+294.0 15.542.3
(no18) 54294, 542,
Group 5 (Non-structural

causes) 605.5+331.5 14.2+5.4
(n=81)

p 0.350%%¢ 0.680***

Total arizona sexual Number of people with sexual dysfunction according Decision
days of Ing-iud use experience scale score to the arizona sexual experience scale score n (%) regret score
4(20.0) 11.1+17.1
- 12.5+21.1
3 (15.0) 13.8+17.5
2 (10.0) 9.7+15.1
11 (55.0) 19.5425.2
0.608**** 0.400***

*** Kruskal Wallis test * * * * Chi-square test (%) column percentage
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Table 4. Comparison of Menorrhagia Impact Questionnaire by Indication Groups

Group 1 Group 2 Group 3 Group 4 Group 5 (Non-
(Polyp) (Adenomyosis) (Leiyomyoma) (Hyperplasia) Structural Total
(n=26) (n=16) (n=27) (n=18) Causes)(n=81) (n=168)
n (%) n (%) n (%) n (%) n (%)
MIQ-1 (Detection of amount of blood loss)
1-Mild 23 (88.4) 14 (87.5) 22 (81.4) 16 (88.8) 74 (91.3) 149 (88,6)
2-Medium 2(7.6) 2 (12.5) 3(11.1) 2(11.1) 7 (8.6) 16 (9.5)
3-High 1(3.8) 0(-) 2(7.4) 0() 0() 3(1.7)
4-Very high 0 0 0 0 0
p=0.423
MIQ-2 (Restriction of outdoor and indoor works)
1-None 24 (92.3) 14 (87.5) 24 (88.8) 18 (100) 78 (96.2) 158 (94.0)
2-Very low 1(3.8) 0(-) 0(-) 0(-) 2(24) 3(1.7)
3-Medium 1(3.8) 2 (12.5) 2(7.4) 0() 1(1.2) 6 (3.5)
4-Quite A lot 0(-) 0(-) 1(3.7) 0() 0(-) 1(0.5)
5-Extreme 0 0 0 0 0
p=0.301
MIQ-3 (Restriction of physical activity)
1-None 24 (92.3) 14 (87.5) 24 (88.8) 18 (100) 78 (96.2) 158 (94.0)
2-Very low 1(3.8) 0(-) 0(-) 0(-) 2(2.4) 3(1.7)
3-Medium 1(3.8) 2(12.5) 2(7.4) 0(-) 1(12) 6(3.5)
4-Quite a lot 0(-) 0(-) 1(3.7) 0(-) 0(-) 1(0.5)
5-Extreme 0 0 0 0 0
p=0.301
MIQ-4 (Restriction of social activity)
1-None 24 (92.3) 14 (87.5) 24 (88.8) 18 (100) 78 (96.2) 158 (94.0)
2-Very low 1(3.8) 2 (12.5) 0(-) 0(-) 2(24) 5(2.9)
3-Medium 1(3.8) 0(-) 2(7.4) 0() 1(1.2) 4(2.3)
4-Quite a lot 0(-) 0(-) 1(3.7) 0(-) 0(-) 1(0.5)
5-Extreme 0 0 0 0 0
p=0.182
MIQ-6 (Evaluation of change in bleeding amount)
0-Pretty much the same 0(-) 1(6.2) 3(11.1) 0(-) 3(3.7) 7 (4.1)
1-Almost the same 0(-) 0(-) 0(-) 0(-) 3(3.7) 3(1.7)
2-There is very little decrease 0 0 0 0 0
3-A little less 0(-) 1(6.2) 1(3.7) 0() 1(1.2) 3(1.7)
4-Mediary less 2(7.6) 0(-) 0(-) 0(-) 0(-) 2(1.1)
5-Significantly less 4(15.3) 3(18.7) 2(7.4) 7 (38.8) 19 (23.4) 35 (20.8)
6-Much less 9 (34.6) 6 (37.5) 14 (51.8) 8 (44.4) 38 (46.9) 75 (44.6)
7-So much less 11 (42.3) 5(31.2) 7 (25.9) 3 (16.6) 17 (20.9) 43 (25.5)
p=0.087
MIQ-7 (Significance of change in bleeding amount)
0-No 1(3.8) 1(6.2) 4(14.8) 0() 5(6.1) 11 (6.5)
1-Yes 25 (96.1) 15 (93.7) 23 (85.1) 18 (100) 76 (93.8) 157 (93.4)
p=0.329
(%): percentage of columns
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Table 5. Comparison of the Groups with LNG-IUD Before and After Treatment in Terms of Hemogram, Hematocrit, Bleeding Parameters

Mean Hb Mean Hb Hb Mean Hct Mean Hct Het Pads Pads after Pad
Groups (column) before after difference before after difference before LNG-TUD 1_1umber
LNG-IUD LNG-IUD LNG-IUD LNG-IUD LNG-IUD difference
Group 1 (Polyp) 10.9£2.5  12.4%+2.0 3.1+1.7 34.0+6.1 38.8+£5.0 8.4+3.9 7.814.4 1.0+1.5 6.8+4.4
p 0.030* 0.019* <0.001**
Group 2 (Adenomyosis) 12.0£1.0 13.6%0.6 2.3+0.5 37.1£2.2  41.0£1.1 5.1+2.3 8.0+3.7 0.8+0.8 7.1+4.2
p 0.087* 0.632* 0.001**
Group 3 (Leiyomyoma) 10.6£2.2  12.9+2.0 1.5+1.4 33.4+£5.1 39.4+5.1 4.3+3.3 9.0£3.5 1.6+2.2 7.314.3
p 0.004* 0.003* <0.001**
Group 4 (Hyperplasia) 11.5£1.8 12.9+1.2 1.0+0.7 35.7£4.9 39.5£3.3 4.0+24  8.3+4.1 1.1+1.4 7.2+3.6
p 0.001* 0.010* <0.001**
Group 5 (Non-Structural Causes) 11.3£2.0  12.9+1.6 1.342.6  34.945.1 39.243.9 2.4+3.1 7.0+£3.8 1.0£1.0  6.0+£3.8
P <0.001* <0.001* <0.001**

*paired t-Test * * Wilcoxon Test

Table 5. Continued

Mean total Mean Total Mean total

Mean Mean Mea.n Mea‘n Bleeding numbe.r of numbefr of number of
Groups (column) frequency frequency Fl:equency bleeding  bleeding bleeding bleeding bleedin
p before after difference day before day after days per year days per 8
Y Y difference “*Y° PETY s p days per year
LNG-RIA LNG-RIA LNG-RIA LNG-RIA before year after difference
LNG-RIA LNG-RIA
Group 1 (Polyp) 17.5£7.3 8.4+7.2 9.0£10.3 11.245.2 3.845.5 74+£7.0 157.5+81.2 74.0£98.2 83.5+139.9
p 0.001 <0.001 0.008
Group 2 (Adenomyosis) 17.1+£7.2 6.8t9.4  10.3t12.5 14.2+21.1 6.0+8.5 8.2+22.0 170.8+73.3 53.6+83.2 117.2+128.5
p 0.018 0.086 0.007
Group 3 (Leiyomyoma) 19.0+8.9 8.9+8.2 9.849.8 10.7+4.0 5.2+5.2 54+6.5 188.5+96.8 58.4+76.9 130.1£102.0
p <0.001 0.001 <0.001
Group 4 (Hyperplasia) 19.0+11.3 7.6£6.6 11.3+13.6 16.3+13.8 7.1+£8.4 9.2+12.7 213.0+94.7 51.8454.9 161.2+111.3
p 0.004 0.010 <0.001
Group 5 (Non-structural causes) 17.9+7.3 7.5£8.3 10.3+£10.2 10.2+6.7 4.2+5.6 5.9+8.8 183.0+83.2 62.8480.3 120.1+£100.3
p <0.001 <0.001 <0.001
Wilcoxon Test
DISCUSSION by creating atrophy in the endometrium and reducing

The use of LNG-IUD in the treatment of patients with
abnormal uterine bleeding provided an increase in
Hb and Hct values compared to pre-treatment, while
bleeding frequency, bleeding time, the number of
bleeding days per year and daily pad use decreased.
In the treatment of LNG-IUD, there was no difference
in sexual functions and decision regret according to
etiological cause, and low regret scores were observed.

LNG-IUDs (Mirena® Bayer Healtcare Pharmaceuticals,
Pittsburgh, PA, USA) release 20 mcg/day of LNG for
5 years and contain 52 mg in total (11). Apart from
the contraceptive effect, it has also been shown to
provide effective treatment in clinical conditions such
as heavy menstrual bleeding, anemia, dysmenorrhea,
endometriosis, pain associated with adenomyosis,
premenstrual syndrome, endometrial hyperplasia
due to progesterone (12,13). LNG-IUD provides its
effect on the endometrium by reducing proliferation
and increasing apoptosis. Loss of secretory activities
of epithelial glands and inhibition of proliferative
activities of the endometrium causes significant
impairment in cyclic activity 1 month after insertion
(14). As a result, they cause thinning in the functional
layer of the endometrium. They show their main effects
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the response to estrogen. LNG-IUD has been shown
in many clinical studies to reduce bleeding duration
and menstrual blood loss by inhibiting endometrial
proliferation. It was found that there was no change
in systemic hemostatic and fibrinolytic system
parameters in menorrhagic patients before treatment,
except for the decrease in urokinase plasminogen
activator receptor (u-PAR) in the 1st, 2nd, 3rd, and
6" months of treatment, and there was no change in
tissue-type plasminogen activator (t-PA) or urokinase
plasminogen activator (u-PA) levels in endometrial
samples taken, but a significant increase was observed
in u-Par, plasminogen activator inhibitor (PAI)-1 and
PAI-2 levels. Thus, it has been shown that bleeding
improves only by inhibiting endometrial fibrinolytic
activity without systemic (15). In the first year of
LNG-IUD use, a decrease in the amount of menstrual
bleeding was reported in 90% of women and a decrease
in dysmenorrhea symptoms in 30% (16). LNG-IUD
has been shown to increase Hb concentration by 8.6
g/L compared to basal at 12 months of use (17). In
patients with severe menstrual bleeding, LNG-IUD
has been shown to significantly reduce the amount
of menstrual bleeding by approximately 105 ml and
has been recommended as a first-line treatment (18).
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Similar to hysterectomy, treatment with LNG-IUD
increased Hb in patients with adenomyosis, while a
significant increase was observed in average Hb values
at 6 and 12 months compared to pre-treatment (19).
Similarly, in our study, it was observed that LNG-
IUD significantly increased Hb and Hct values after
treatment, and a significant increase was observed in
average Hb and Hct values after treatment in all groups
except adenomyosis. The average duration of treatment
in patients with adenomyosis was 653.1+312.6 days,
and no statistical difference was observed in average
Hb values compared to pre-treatment. This may be
due to the high level of Hb in this group in the pre-
treatment period.

Most of the endometrial polyp and LNG-IUD
studies were conducted in the patient group using
tamoxifen. In these patients, LNG-IUD was shown to
be risk-reducing for the development of polyps and
endometrial hyperplasia only according to monitoring
(endometrial surveillance), and OR was calculated as
0.22 and 0.13, respectively (20). After hysteroscopic
polypectomy, 3.47% polyp recurrence was observed
in the treatment with LNG-IUD and 15.96% in the
group without any treatment (21). Although treatment
with LNG-IUD has reduced the risk of polyp and
hyperplasia in risky groups, it has also been reported
that an asymptomatic patient who has been using
LNG-IUD for contraception for 46 months develops
endometrial carcinoma based on polyp, which was
detected on routine examination (22). In a pilot study
in which patients with hysteroscopic evidence of
endometrial polyp were followed up until the day of
polypectomy without treatment or with LNG-IUD,
polyp was 37% in the LNG-IUD group and 80% in
the control group, the absolute risk reduction was
439% and RR was 0.46 (23). We cannot comment on
polyp recurrence after treatment with LNG-IUD in
patients who developed AUB due to polyps because
our study was not designed that way. However, in this
group, while the sexual life scale and decision regret
were similar to other etiological causes, there were
significant differences in Hb, Hct, the number of pads
used, and the number of bleeding days after treatment.
It is clear that more studies are needed on the use of
LNG-IUD in the treatment of polyps.

Leiomyomas are the most common uterine tumors,
and they come in a wide range of sizes (24). They may
be asymptomatic or may cause bleeding, compression
symptoms and pain. LNG-IUD is recommended to
reduce the amount of bleeding in the symptomatic
treatment of leiomyomas (25). In addition, when there
is no detectable pathology, LNG-IUD is recommended
as the first option in the treatment of heavy menstrual

bleeding in myomas below 3 cm and not distorting
the cavity and in adenomyosis (3). It was shown that
patients with an average pre-treatment myoma volume
of 22 mm3 had a significant increase in Hb and Hct
values in the sixth month of treatment with LNG-IUD
compared to the pre-treatment and third month of
treatment, and a significant decrease in the Pictorial
Blood Loss Assessment score. The average Hb value
before treatment was 10.7+1.2, 11.5+0.9 in the third
month and 12.3+0.8 in the sixth month. However,
no difference was observed in the uterus and myoma
size (27). In our study, while the average treatment
duration of the leiomyoma group was 680.7+£297.2
days, similarly, a significant increase in Hb, Hct, and
a significant decrease in bleeding parameters were
observed, and it was shown that LNG-IUD provided
benefit in AUB due to leilomyoma. Regret of treatment
is also low in this group.

In women with severe menstrual bleeding, more
satisfaction and treatment adherence were reported,
which was not significant in the use of LNG-IUD
compared to other medical treatments (28). Female
sexual dysfunction decreased from 87.4% to 47.4%
in the sixth month of LNG-IUD treatment with AUB
bleeding (29). In a randomized study of 236 patients
comparing hysterectomy and LNG-IUD in the
treatment of menorrhagia, hysterectomy was found to
increase sexual satisfaction and reduce sexual problems
at the sixth and twelfth months. In the fifth year, partner
satisfaction increased. On the other hand, there was no
difference in sexual satisfaction and sexual problems
in the LNG-IUD group. At 12 months, partner
satisfaction declined significantly and remained low
for 5 years. Results in favor of hysterectomy were found
in the study (30). In our study, the number of people
with sexual functions and sexual dysfunction was
similar in the groups with similar treatment duration.
The average Arizona sexual experience score was low
in the groups, and it was observed that there was no
sexual dysfunction. However, since the sexual status
of the individuals before the treatment is not known,
the benefit of the treatment cannot be commented
on. In the study groups, it can be said that the regret
rates from the treatment are low and the satisfaction is
high. In the phase-3 study conducted on other forms
of LNG-IUD releasing 8 and 13 mcg/day, more than
90% treatment satisfaction, satisfaction with more
than 70% menstrual patterns and user preference were
reported (31). Similar to our study in the literature, we
did not find a study in which regret from LNG-IUD
treatment was measured. Our study will contribute
to the literature in terms of measuring the LNG-IUD
treatment decision. It can be inspiring for similar
studies.
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We did not evaluate cost-effectiveness in our study.
However, LNG-IUD is recommended as an alternative
to hysterectomy in treatment, especially in abnormal
uterine bleeding, which is one of the most common
causes of hysterectomy in the perimenopausal period,
and it has been shown to be 3 times more cost-
effective than hysterectomy (32). LNG-IUD treatment
was found to be cost-effective in patients with severe
menstrual bleeding (33). In the 10-year follow-up, it
was less costly than hysterectomy and the quality of
life increased in the first 5 years in both methods (34).

The limitations of the study were that it was
retrospective and we could not evaluate the sexual
functions and effects of menorrhagia in patients
before the procedure. It is the first study to evaluate
the decision regarding LNG-IUD.

CONCLUSION

As a result, it was observed that there was no difference
in sexual functions, decision regrets and menorrhagia
effects in people using LNG-IUD on an indicative basis,
and patients were highly satisfied with the treatment.
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ABSTRACT

Aim: In the literature, studies comparing the preferred anesthesia methods and related parameters in obstetric anesthesia
during the pandemic period with the pre-pandemic period are limited. I n this study, primarily in patients who gave birth by
cesarean section before and during the COVID-19 (Coronavirus disease 19) pandemic; It was aimed to evaluate the anesthesia
method, postoperative complications, length of hospital stay, clinical urgency of the patients and ASA (American Society of
Anesthesiologists) scores. In addition, in patients who underwent cesarean section with positive and negative PCR (Polymerase
Chain Reaction) tests during the COVID-19 pandemic; It was aimed to evaluate the anesthesia method, postoperative
complications, hospital stay, clinical urgency of the cases and ASA scores.

Material and Method: In this retrospective, single-center study, we noted down and compared types of cesarean section
(elective or emergency), anesthesia techniques (spinal, spinal+epidural, or general anesthesia), and patients” ages, ASA scores,
PCR test results, postoperative complications (e.g., pneumonia, excessive postpartum bleeding), and lengths of hospital stay.

Results: We carried out this study with the data of 2,406 women, 1,458 of whom gave birth before the pandemic. The findings
revealed that the rate of developing complications, the length of hospital stay, the number of patients with an ASA score of 3
and above, and the use of spinal anesthesia significantly increased during the pandemic. Moreover, 182 women were COVID-
19-positive among a total of 948 applicants during the pandemic. Although the ASA scores and complication rates were
significantly higher among those with a positive PCR test result, the length of hospital stay was similar between the patients by
their PCR test results.

Conclusion: Our findings revealed a significant decrease in spinal + epidural anesthesia, which was frequently adopted before,
in cases with cesarean section during the pandemic. Spinal anesthesia was mostly used alone. Despite increased complication
rates in PCR-positive patients with higher ASA scores undergoing cesarean section, we concluded no significant change in
the length of hospital stay. In cases of increased risk of infection and transmission (e.g., pandemic), neuraxial blocks may be
preferred as an anesthesia technique to minimize the risk of infection in emergency obstetric operations. It should also be
noted that the risk of developing postoperative complications always be high during pandemics.

Keywords: COVID-19, cesarean section, regional anesthesia, American Society of Anesthesiologists scores, postoperative
complications

of personal protective equipment (PPE; e.g., masks with
filters), (3) cost savings, (4) fewer impacts on immune
function, and (5) early discharge (8-14).

INTRODUCTION

The novel coronavirus disease 2019 (COVID-19), having
firstappeared in Wuhan - China in December 2019, poses a

severe risk to mothers and infants, as many patient groups.
In this sense, it was highly recommended to adopt regional
anesthesia instead of general anesthesia in gynecological
surgeries, as in many surgical procedures after the World
Health Organization (WHO) declared COVID-19 as a
pandemic as of March 2020 (1-7). Regional anesthesia
may bring the following advantages in any pandemic: (1)
prevention of inhalation and, thus, the reduction of the
risk of transmission to healthcare staff, (2) reduced use
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The scholarly interest seems to have missed the impacts
of national/international anesthesia guidelines on the rates
of general and regional anesthesia for cesarean section
during the pandemic. Moreover, the literature hosts a
paucity of research on changes in anesthesia techniques
in delivery operations compared to the pre-pandemic
periods (15-18). The present study, primarily in patients
who gave birth by cesarean section before and during the
COVID-19 (Coronavirus disease 19) pandemic; it was
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aimed to evaluate the anesthesia method, postoperative
complications, length ofhospital stay, clinical urgency of the
patients and ASA (American Society of Anesthesiologists)
scores. In addition, in patients who underwent cesarean
section with positive and negative PCR (Polymerase Chain
Reaction) tests during the COVID-19 pandemic; it was
aimed to evaluate the anesthesia method, postoperative
complications, hospital stay, clinical urgency of the cases
and ASA scores.

MATERIAL AND METHOD

The Non-Invasive Clinical Research Ethics Committee
of Izmir Bakircay University granted ethical approval to
this retrospective, single-center study (No.: 393-373 dated
11.17.2021). All procedures were carried out in accordance
with the ethical rules and principles of the Declaration of
Helsinki.

We carried out this study on the data of 2,406 patients
aged 18 years and older who underwent cesarean section
before the pandemic (March 2019 - March 2020; Group
1; n=1.458) and during the pandemic (April 2020 - April
2021; Group 2; n= 948) in Izmir Bakircay University,
Medical Faculty, Cigli Training and Research Hospital.
However, we did not consider the data of cases with
normal delivery and missing records. We noted down the
nature of the operation (elective or emergency), anesthesia
techniques, postoperative complications (e.g., pneumonia,
excessive postpartum bleeding), and the patients’ ages,
ASA scores, PCR test results, and lengths of hospital stay.

While nasal and throat swamp samples were obtained
from all cases for COVID-19 screening before cesarean
section during the pandemic, the patients were taken
for surgery without waiting for their PCR test results in
only emergency cases. Besides, anesthesia procedures
were performed as follows: (1) the patient was taken for
spinal anesthesia after the L3-4 spinal space was localized
and marked in the sitting position. Then, the skin was
washed with antiseptic solutions, and 10 mg bupivacaine
was injected into the subarachnoid space with a 25G
spinal needle. (2) In spinal + epidural anesthesia, the
skin was washed with an antiseptic solution in the sitting
position. Next, the epidural space was identified from the
L3-4 or L4-5 space with an 18-gauge Tuohy needle with
the loss-of-resistance technique. Then, a 25-gauge spinal
needle was passed through the Tuohy needle, and 10 mg
of bupivacaine was administered into the subarachnoid
space. Finally, the spinal needle was withdrawn, and the
epidural catheter from the Tuohy needle was inserted 3-4
cm into the epidural space. In the postoperative period,
analgesia was administered with the help of an epidural
catheter (3). Preoxygenation was administered to patients
prior to general anesthesia, and induction was ensured

with propofol, rocuronium bromide, and fentanyl.
Following induction, As maintenance, maintenance was
provided with 50% O2/air and 1 MAC sevoflurane.

The data were presented using descriptive statistics. We
resorted to the Kolmogorov-Smirnov test to check the
normality of distribution. Accordingly, while performing
independent samples t-test to make a pair-wise comparison
of the normally distributed data, we used the Mann-
Whitney U test to make the comparison above for the data
without normal distribition. Moreover, we compared the
categorical variables using Pearsons chi-square test with
Fisher’s exact test. We performed all statistical analyses on
the IBM SPSS 22.0 program and considered a p-value <
0.05 to be statistically significant.

RESULTS

We evaluated the data of 2.406 patients undergoing
cesarean section before (Group 1; n=1.458) and during the
pandemic (Group 2; n=948). The groups had a mean age
of 29.63+0.28 and 29.42+0.36 years, respectively, and we
could not find a significant difference between the groups
by age (p=0.09) (Table 1).

We found the mean length of hospital stay to be 2.20+0.03
days in Group 1 and 2.29+0.05 in Group 2 and discovered
that Group 2 was hospitalized significantly longer (p <
0.05) (Table 1). Besides, the patients in Group 2 developed
significantly more complications than those in Group
1 (n=19 vs. 13; p < 0.05). However, the groups did not
significantly differ by emergency cesarean section. While
915 (62.8%) cases in Group 1 were taken for an emergency
cesarean section, it was 613 (64.7%) in Group 2 (p=0.363).
There were significantly more patients with an ASA score
of 3 and above who underwent cesarean section in Group
2 (n=45; 4.7%) when compared to Group 1 (n=24; 1.6%)
(p <0.05) (Table 1).

Table 1. Comparison of the research parameters before and during
the pandemic

Group 1 Group 2

(n=1.458) (n=948) p
Age (years) 29.63+0.28  29.42+0.36 0.09
Ly § i 915/543  613/335 0363
cesarean section
Patients with an ASA o o "
Y P ——" 24 (1.6%) 45 (4.7%) 0.001
Patients developing 1309%)  19(20%)  *0.027
complications
Lo gifleiell sey 220£0.03  2.29%0.05  *0.044
(days)
*p < 0.05, Group 1: Pregnant women undergoing cesarean section before the pandemic
Group 2: Pregnant women undergoing cesarean section during the pandemic

The numbers of patients receiving spinal anesthesia, spinal
and epidural anesthesia, and general anesthesia before the
pandemic were found to be 744 (51%), 675 (46.3%), and 39
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(2.7%), respectively. When it comes to the mid-pandemic
period, these numbers became 690 (72.8%), 213 (22.5%),
and 45 (4.7%), respectively. In this regard, we concluded
significant differences between anesthesia techniques in
pre- and mid-pandemic periods (p < 0.05) (Table 2).

Table 2. Comparison of the anesthesia techniques adopted before

and during the pandemic

Anesthesia technique (g:(lnilpsé) glr:;fs?
Spinal 744 (51%) 690 (72.8%)
Spinal+epidural 675 (46.3%) 213 (22.5%)
General 39 (2.7%) 45 (4.7%)
Group 1: Pregnant women undergoing cesarean section before the pandemic
Group 2: Pregnant women undergoing cesarean section during the pandemic

The PCR test result came positive for 182 patients (Group
A) and negative for 766 patients (Group B) in Group 2.
While the mean age of Group A was 28.47+0.85 years,
it was 29.25+0.40 years in Group B. Nevertheless, we
did not find a significant difference between the patients
in the said groups by age (p=0.142). There was also no
significant difference between the groups by the length
of hospital stay (M=2.39+0.19 vs. 2.27+0.05; p=0.465).
While eight patients (4.4%) developed complications (e.g.,
pneumonia and excessive postpartum bleeding) in Group
A, we detected complications among 11 patients (1.4%) in
Group B, and the rate of complication development was
significantly higher in those with a positive PCR test result
(p < 0.05). Although the groups did not significantly differ
by the type of cesarian section (elective or emergency;
p=0.095), there were significantly more cases with an
ASA score of 3 in Group A (n=16; 8.8%) than in Group
B (n=26; 3.4%) (p < 0.05; Table 3). Finally, the groups did
not significantly differ by anesthesia technique applied
(p=0.251; Table 4).

Table 3. Comparison of the patients with positive and negative
PCR test results

Group A Group B

(n=182) (n=766) p
Age (years) 28.47+0.85  29.25+0.40  0.142
lefmegemey i edive 108 / 74 505/261  0.095
cesarean section
Patients with an ASA o 0 -
score of 3 and above 16 (8.8%) 26 (3.4%) 0.005
Patients developing *
complications 8 (4.4%) 11 (1.4%) 0.017
i@ Thegatel gy 23940.19  227#0.05  0.465
(days)
*p < 0.05, Group A: Patients testing positive for COVID-19
Group B: Patients testing negative for COVID-19

Table 4. Comparison of the anesthesia techniques adopted in cases

with positive and negative PCR test results

Anesthesia technique ((;12]11321)‘ ?;217136])3
Spinal 126 (69.2%) 564 (73.6%)
Spinal+Epidural 49 (26.9%) 164 (21.4%)
General 7 (3.8%) 38 (5.0%)

Group A: Patients testing positive for COVID-19
Group B: Patients testing negative for COVID-19

122

DISCUSSION

We carried out this retrospective, single-center study
to investigate anesthesia technique, postoperative
complications, length of hospital stay, clinical urgency,
and ASA (American Society of Anesthesiologists) scores
among patients who gave birth by cesarean section
before and during the pandemic. Our findings revealed
that the patients undergoing cesarean section during
the pandemic had significantly more complications
and prolonged hospitalization. The disease status of 182
COVID-19-positive cases, some of whom had clinical
lung-related findings, may have contributed to their
complications (e.g., pneumonia) and length of hospital
stay. In the subgroup analysis, COVID-19-positive cases
also had more complications and an ASA score of 3 and
above than healthy subjects. However, it still remains
covered if the findings above are associated with the
impacts of COVID-19 on the respiratory system or
with patient characteristics. We discovered a significant
decrease in the preference for spinal + epidural anesthesia;
instead, spinal anesthesia was mostly adopted in cesarean
section operations during the pandemic. Due to the
extended close contact with patients in spinal+epidural
anesthesia, the tight protection measures in the pandemic
may have significantly hindered the use of this technique.
On the other hand, since general anesthesia had already
been a less-adopted technique in cesarean sections than
regional techniques, there was no significant difference
between anesthesia techniques applied before and during
the pandemic.

As expected, pneumonia was significantly prevalent in
cases testing positive for COVID-19. However, we could
not conclude a significant difference between the groups
by the length of hospital stay, which may be because
patients were discharged earlier to prevent transmission
and reserve available beds primarily for severe COVID-19
patients. Moreover, the COVID-19-positive patients had
significantly higher ASA scores. While spinal anesthesia
was significantly more adopted among all patients the
pandemic period, there was no significant difference in
the management of anesthesia between the two groups,
which is thought to be because operations may have been
initiated immediately after swab samples were taken, but
PCR test results came out later.

Theliterature offerslimited findings on the clinical courses
of patients undergoing cesarean section during the
pandemic, anesthesia techniques applied, postoperative
complications, and their ASA scores and lengths of
hospital stay. Moreover, the previous research usually
associated changes in such cases only with the anesthesia
technique adopted (16-20). In their study, Korkusuz et
al. investigated the mid-pandemic anesthesia preferences
of 140 pregnant women with a cesarean delivery at least
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once under general anesthesia before the pandemic
(18). Their findings showed that 50.7% of the subjects
preferred regional anesthesia during the pandemic due to
mostly contagion anxiety. Yet, we included all pregnant
women undergoing cesarean section regardless of their
previous preference for a specific anesthesia technique.
In addition, we evaluated types of cesarean section
(elective or emergency) and the patients’ ASA scores,
complications, and lengths of hospital stay.

Binyamin Y and his colleagues included a total of 413
pregnant women receiving elective cesarean section
before (n=205) and during the pandemic (n=208) (17).
The researchers performed their study in a region where
conservative Bedouins are widely settled and general
anesthesia is preferred more in cesarean delivery. Their
results demonstrated that the cesarean delivery rate with
neuraxial anesthesia significantly increased compared to
before the pandemic thanks to informing the patients
and their relatives well about the possible outcomes of
anesthesia techniques. However, it was noted that they
investigated a particular group with a small number
of pregnant women and that epidural anesthesia was
performed on few patients. Although spinal and spinal
+ epidural anesthesia were widely used techniques in
our hospital before and during the pandemic, spinal
+ epidural anesthesia was preferred significantly less
during the pandemic. Ay N et al. evaluated anesthesia
techniques, maternal outcomes, and clinical courses
among 107 COVID-19-positive patients undergoing
cesarean section during the pandemic (19). While spinal
anesthesia was adopted for 85 patients, 22 received
general anesthesia. The authors also explored the impacts
of COVID-19 on the patients and noted that the pregnant
should be examined and operated on by experienced
teams due to the higher risk of mortality or admission
to the intensive care unit among COVID-19-positive and
symptomatic pregnant women .

Keita H et al. reported the clinical, obstetric, and
anesthesiaresults of 126 COVID-19-positive or suspicious
pregnant women referred to 18 tertiary maternity units
(20). About half (52%) of the patients with a distressed
general condition underwent cesarean section, 40% gave
premature birth, and 86% received neuraxial anesthesia.
The authors found COVID-19 to be associated with
significant maternal morbidity. In another study, Bhatia
K et al. compared anesthesia techniques among 2.480
cases of cesarean delivery in six maternity units during
the pandemic with those among 2.555 cesarean deliveries
in a similar period before the pandemic (16). Their results
revealed a significant decrease in general anesthesia in
cesarean delivery cases during the pandemic. In addition,
there was a slight increase in the preference for cesarean
delivery compared to vaginal delivery, but the difference

was not significant. In our study, we discovered no
significant change in the preference for general anesthesia
despite a significant increase in spinal anesthesia and a
decrease in spinal + epidural anesthesia.

The retrospective design of this study may pose a
limitation to our findings, but it should be noted that
we scrutinized an issue with varying parameters and a
relatively larger sample size. In addition, we discovered
no mortality among the cases included in this study.

CONCLUSION

We concluded that anesthesia techniques with a lower
risk of contagion seem to have been preferred more in
cesarean sections during the pandemic. In addition,
we determined that postoperative complications and
the average length of hospital stay increased during the
pandemic.
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Abstract

Aim: The formation of scars on the face after open septorhinoplasty (SRP) with alar base reduction may disturb the patient due
to cosmetic concerns. This study aimed to compare scar outcomes of the columella and alar base in patients undergoing SRP.

Material and Method: Twenty-seven patients who underwent alar base reduction during primary open SRP were divided
into two groups according to the intervened area as the Columella (CLM) group (n=27) and the Alar Base (AB) group (n=27).
Irradiated polyglactin 911 was used in all patients. The modified Stony Brook Scar Evaluation Scale (SBSES) and a questionnaire
form were used to measure scar outcomes and patient satisfaction. Columellar and alar base scar outcomes were compared.

Results: Patient satisfaction and scar outcomes were better in the CLM group. There was no significant difference, except for the
first month total SBSES scores, between the CLM and AB groups. There was no significant difference in patient questionnaire
scores between groups. In the early period, there were more signs of inflammation in the alar base than in the columella,
without statistical significance.

Conclusion: Patient satisfaction and scar outcomes in the columellar area were favorable. Scar outcome on the alar base was
statistically significantly worse than columella in the early period. There was no statistically significant difference between both
areas in the long-term. Irradiated rapid vicryl can be used for closure of the alar base and columella, considering its advantages
and disadvantages, in patients undergoing open septorhinoplasty with alar base reduction.

Keywords: Polyglactin 911, rhinoplasty, cicatrix, surveys and questionnaires, septorhinoplasty

INTRODUCTION

Open septorhinoplasty (SRP) provides perfect surgical
exposure with direct visualization and facilitates precise
maneuvers. However, residual columellar incision scars
or possible deformities due to scar formation are the
main disadvantages of this technique. Scar formation
is influenced by factors such as incision and closure
method, as well as postoperative care (1-4). Previous
studies have shown that absorbable sutures can be used
safely in the columella without any long-term cosmetic
concerns or an increased infection risk (5-7).

Alar base reduction is usually performed during SRP
when the interalar distance surpasses the intercanthal
distance or when the lateral portion of the ala extends
significantly beyond the alar-facial groove (8). Although
prolene suture is traditionally used, (1-3,8) some surgeons
prefer continuing with the same absorbable suture in the
alar base following columellar closure since it cuts costs
and removes the need for suture removal. However,
there are distinct anatomical differences between the
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alar base and the columellar area, such as the presence
of sebaceous glands, the extent of adjacent muscles, and
skin thickness. Because of these differences in anatomy,
patients who have SRP with alar base reduction may end
up with different scar outcomes.

To the best of the author’s knowledge, there is no study
in the literature comparing the scar outcomes of the alar
base and columella. This study aimed to examine the scar
outcomes of the columella and alar base in patients who
underwent primary SRP using irradiated polyglactin 911
(rapid vicryl) in the early and long-term healing periods.

MATERIAL AND METHOD

The study was carried out with the permission of
Stileyman Demirel University Clinical Researches Ethics
Committee (Date: 23/12/2021, Decision No: 23/357).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.
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Study Population and Design

This single-center, retrospective study was carried out
in Davraz Yasam Hospital ear, nose, and throat clinic
between June 2019 and December 2021. Each patient
provided written informed consent for all diagnostic
and treatment procedures. A portrait consent form was
obtained from the patient whose photographs were used.

Patients who had alar base reduction during initial
open SRP were retrospectively searched and invited
to the clinic by phone for a follow-up visit. The study
comprised 27 patients who responded to the invitation,
consented to participate in the study, and had
postoperative photographic documentation at the first
and twelve months. Revision cases and cases where the
nostril sill was cut out were not included. The patients
were divided into 2 groups based on the intervention
area: Columella (CLM) and Alar Base (AB). The
senior author conducted all operations and closures,
and irradiated polyglactin 911 (Vicryl Rapid TM 6/0;
Ethicon Inc., Somerville, NJ, USA) was used. Follow-
ups were performed on postoperative day 7, one, six,
and twelve months afterward. Before surgery and at
follow-ups after surgery, all patients were photographed
in the same way, from six different angles, using the
same professional camera (Olympus Imaging Corp.,
Shinjuku, Tokyo, Japan), lens (Sigma Corp., Kawasaki,
Japan), and double para flash (TT560 Speedlite, Neewer,
Shenzhen, China).

Methods for Evaluation

At their scheduled follow-up visit, all of the patients
were asked to use a satisfaction survey to rate their alar
base and columellar scars after surgery for subjective
evaluation (9) (Table 1).

Table 1. Satisfaction Survey

'How do you feel about your scar ~ 'Did you need to cover this

in the alar base/columellar region  scar?

after rhinoplasty?

I am completely dissatisfied 1 Always 1
I am dissatisfied 2 Frequently 2
I am indifferent 3 Occasionally 3
I am satisfied 4  Extremely uncommon 4
I am extremely satisfied 5 Never 5

0 worst/10 best

For objective evaluation another ENT specialist, who was
blinded to the study, used the Modified Stony Brook Scar
Evaluation Scale (SBSES) (10) (Table 2) to evaluate the
first and twelfth-month photographs of the alar base and
columella in all patients. Scars received a 0 or 1 score for
the presence or absence of the following characteristics:
elevation or depression, notching, hatching, and overall
look. The color was assessed on a scale of 0 (worst) to
2 (best). Patient questionnaires and one- and twelve-
month modified SBSES scores were examined.

126

Table 2. Modified Stony Brook Scar Evaluation Scale

Scar category Points
Height

Depressed or elevated from surrounding skin 0
Flat 1
Color

Darker than surrounding skin (Hyperpigmentation) 0
Slightly Darker than surrounding skin (Slight pigmentation) 1
Same color or lighter 2
Notching

Present 0
Absent

Hatching

Present 0
Absent 1
Overall appearance

Poor 0
Good 1

Total scar score: sum of individual scores; range, 0 (worst) to 6 (best).

Surgical Technique

After local anesthetic injection (1% lidocaine with
1:100,000 epinephrine) for hemostasis, an inverted V’
incision and bilateral marginal incisions were made at
the narrowest level of the columella with a No. 15 blade
in all patients. Lateral columellar incisions were made
close to the posterior 1/3 projection of the medial crus
and joined with the marginal incisions of the lateral crus
(Figure 1). Columellar incisions were closed with 12 full-
thickness simple stitches (11). In all cases, a modified
Weir incision was made in the alar base, with the lateral
incision positioned at the level of the alar-facial groove,
and wedge resection was performed. (Figure 1). Simple
interrupted sutures were utilized to close the wound
margins after bipolar cauterization. All patients were told
to apply hydrogen peroxide and mupirocin ointment
twice daily for seven days to avoid crusting. Sutures in
the alar base and columella weren’t trimmed soon, and
no patients were advised to use external scar-revision
prescriptions following surgery. There were also no
patients with hypertrophic scars or keloids.

Figure 1. Inverted ‘V’ incision on columella and Modified Weir
incision on the alar-facial groove.
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Statistical Analysis

The SPSS version 25 program was used for statistical
analysis (IBM Corp., Armonk, NY, USA). Continuous
data were represented by the mean standard deviation
(SD), whereas categorical variables were represented by
n and frequency. The Kolmogorov-Smirnov and Shapiro-
Wilk tests were utilized to test the normality of continuous
variables. The Independent Sample T-test was used in
the comparison of the two groups for variables which is
normally distributed. The Mann-Whitney U test was used
in the comparison of the two groups for variables which
is not normally distributed. A p-value <0.05 was accepted
as statistically significant. The Chi-Square test or Fisher’s
exact test (when chi-square test assumptions do not hold
due to low expected cell counts), where appropriate, was
used to compare these proportions in different groups.

Figure 2. Noticeable notching in the alar base and acceptable scar in
columella at 12. months follow-up.

RESULTS

Three (11%) of 27 patients were male and 24 (89%) were
female. The mean age was 25+7.1 (range, 18 to 54). Since
the outcomes were not affected by age and gender
variables in this study, these variables were not analyzed
statistically. The mean time to the patient questionnaire
was 16.07+4.79 months.

The mean patient questionnaire total score was 9.11+1.01
and 8.37+2.23 in the CLM group and AB group,
respectively (Table 3). There was no statistically significant
difference in the patient questionnaire scores between
groups (p=0.639). The mean total SBSES scores regarding
the intervened area were 5.40+0.50 and 4.62+1.15 at one
month and 5.62+0.49 and 5.07+1.27 at twelve months in
the CLM group and AB group, respectively. The power
analysis of the studied parameters in this study was the
lowest at 80% and the highest at 99% percent, given the
all variables.

Table 3. Patient questionnaire according to the intervened area

Scar Questionnaire Alar Base Columella P
Satisfaction 3.88+1.25 4.40+0.69 0.248
Need to hide 4.40+1.06 4.70+0.60 0.431
Total score 8.37+2.23 9.11+1.01 0.639
Questionnaire time 16.07+4.79 months

There was a statistically significant difference in total
SBSES scores between the columella and the alar base
in the first month. However, there was no statistically
significant difference between the groups at twelve
months, Detailed SBSES scores for the groups are given
in Table 4. Infection, dehiscence, or significant wideness
of the scar were not seen in either intervened area.

Table 4. Modified Stony Brook Scar Evaluation Scale outcomes of columella and alar base

Columella n (%) Alar Base n (%) Columella n (%) Alar Base n (%)
SBSES
Month 1 Month 1 Month 12 Month 12
Height
Depressed / elevated 0 (0) 3(11) 0.236 2(7) 2(7) --
Flat 27 (100) 24 (89) 0.236 25(93) 25 (93) 1.000
Discoloration
Hyperpigmentation 0 1 1,000 0 0 ==
Slight pigmentation 16 (59) 22 (81) 0.074 3(11) 5(19) 0.704
Same color or lighter 11 (41) 5(19) 0.074 24 (89) 22 (81) 0.704
Notching
Present 0 (0) 5(19) 0.51 5(19) 9(33) 0.214
Hatching
Present 0 (0) 4(15) 0.111 0(0) 2(7) 0.491
Overall appearance
Poor 0 (0) 2(7) 0.491 0(0) 7 (26) 0.010
SBSES Group
Moderate 0 (0) 4 (15) 0.111 0 (0) 7 (26) 0.010
Good 27 (100) 23 (85) 0.111 27 (100) 20 (74) 0.010
SBSES Score (meanzsd) (meanzsd)
Total 5(5-6) 5(2-6) 0.005 PG 6 (5-6) PP 6 (3-6) 0.333
SBSES: Stony Brook Scar Evaluation Scale, sd: Standart deviation
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DISCUSSION

In the current study, the total SBSES score of the alar base
was low in the first month with a statistically significant
difference. However, there was no statistically significant
difference in long-term total SBSES and patient
questionnaire scores between groups. The reason for the
low total SBSES score in the alar base in the first month
was thought to be that slight pigmentation was higher in
the alar base. At 12 months, as the wound matured, the
difference in slight pigmentation decreased, and the total
SBSES score of the alar base increased. Nevertheless, the
total SBSES score in the alar base was still low, predicting
poor outcomes, but there was no statistically significant
difference between the two groups.

In this study, scar outcomes of the alar base and columella
were compared in patients undergoing SRP using
irradiated rapid vicryl sutures. To the best of the authors’
knowledge, this is the first study to compare the scar
outcomes of the alar base and columella in the literature.
The outcomes of this study support the findings of the
recent study that compared the effects of rapid vicryl and
polypropylene use on scar results in the alar base and
reported poor outcomes in the alar base (10).

According to Kriedel et al. (8), denser sebum glands in the
alar-facial groove may contribute to poor scarring of Weir
incisions by predisposing to epithelial cysts and micro-
abscess formation during the healing process. The depressor
septi nasi muscle has been reported to cause a notch effect
on the columellar scar by creating tension on the incision
edges (13). There are numerous muscles that may cause
similar tension in the alar base. The dilatator naris muscle
and the alar portion of the nasalis muscle attach directly
to the alar skin and the levator labii superioris partially to
the vestibular skin of the nasal vestibule (13,14) According
to Daniel et al. (14), the alar base is a dynamic structure
integrated with the nasal superficial musculoaponeurotic
system and even the entire facial musculature. In addition,
Parell et al. (15) reported that there may be an increase in
wound tension in scar tissue on a bone structure. The edges
of the alar base excision may be more prone to traction than
the columella due to the various surrounding muscles and
bone structure beneath. Due to the structural differences
mentioned above, patients undergoing alar base reduction
may have worse scar outcomes compared to those in the
columellar area. Nevertheless, despite lower scores, there
was no statistically significant difference in the notching
between the groups in this study, but the number of
notching increased in both groups as the wound matured
at the 12th month. In addition, there was a statistically
significant difference in terms of overall appearance
between groups in the long-term. When photographs
of patients with notching in the columella and alar base
were examined, the notching was less noticeable at the
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level of columellar corner stitches but more numerous
and noticeable along the alar base incision line. Multiple
notches along the incision line may have caused the poor
12th month overall appearance.

Itis reported that the use of irradiated rapid vicryl resulted
in low inflammation and local reactions with favorable
long-term aesthetic results on facial skin wounds (15-
18). It is also easy to tie and absorbable, which makes the
patient feel less pain and saves time in the clinic (9,15).
However, because of its structural features, it may tend to
promote infection and cause inflammation. Furthermore,
there is one study in the literature that shows that
using irradiated rapid vicryl in the inframammary area
caused discoloration and scar hypertrophy that lasted
up to a year (19). The inflammatory symptoms in the
current study were compared by grading color changes
in the early and long-term periods between intervened
areas. There was difference a in the discoloration at one
month postoperatively without statistical significance.
More signs of inflammation were detected in the alar
base compared to the columella in the early healing
period. This finding indicates that scar outcomes may be
variable due to structural differences in the alar base and
columellar area in the early healing period.

Following a conservative approach with fundamental
surgical concepts such as right-angle precise skin cuts,
eversion of the wound margins during the closure, and
attentive postoperative care may result in favorable scar
results. In order to avoid hatching, stitches should not
be overly tight. Notching may be a result of carrying
the modified Weir incision into the deep muscle layer,
as reported by Kriedel et al. (8) Antibiotic ointment and
thorough cleansing of clusters should be applied after
surgery.

The main strength of this study is that it uses subjective and
single-blinded objective methods over the short and long-
term healing periods. This study is valuable as it contributes
to the literature and increases awareness that a single type
of suture material may not yield good outcomes in all
regions where it is applied. The study’s main limitations are
its limited sample size and retrospective nature. Further
large-scale, prospective, randomized studies are required
to reach more accurate findings on this topic.

CONCLUSION

This study demonstrates that patient satisfaction and
scar outcomes in the columella were favorable. Further,
irradiated rapid vicryl can be recommended in columellar
closure owing to its potential advantages of having a
good cosmetic outcome, causing less patient discomfort,
and shortening the follow-up time required to remove
the sutures.
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ABSTRACT

Aim: Contrast-induced nephropathy (CIN), a significant complication of percutaneous coronary intervention (PCI), is related
to increased morbidity and mortality. It has been suggested that inflammation plays an important role in the development of
CIN. This study aimed to investigate the prognostic role of the CANLPH score, a new indicator of inflammation, in predicting
CIN and in-hospital mortality among patients with ST-segment elevation myocardial infarction (STEMI) undergoing PCI.
Material and Method: This retrospective study included 1475 patients with STEMI undergoing PCI. CIN was defined as
a 25% or 0.5 mg/dL increase in serum creatinine compared to the baseline value within 48 h after PCI. The preprocedural
modified Mehran score was calculated for each patient. The CANLPH score was derived from the cut-off points of the platelet/
lymphocyte ratio, neutrophil/lymphocyte ratio, and platelet/hemoglobin ratio to predict CIN.

Results: The mean age of the patients was 62.0+14.3 years and the majority were male (69.8%). The incidence of CIN was
determinedas 11.5%. Multivariable regression analysis showed thatincreased CANLPH score (OR=4.49, p<0.001) and increased
modified Mehran score (OR=1.27, p<0.001) were independent predictors of CIN. The threshold value of the CANLPH score in
predicting CIN was >1 with 73.5% sensitivity and 78.2% specificity and it exhibited better diagnostic performance than other
inflammatory indices in predicting CIN and in-hospital mortality.

Conclusion: Prior to planned PCI, the CANLPH score has superior diagnostic performance in predicting CIN and mortality,
and it may guide decisions about preventive measures and treatments.

Keywords: Biomarkers, contrast-induced nephropathy, inflammation, myocardial infarction

INTRODUCTION

Contrast-induced nephropathy (CIN), a significant
complication of percutaneous coronary intervention
(PCI) in cases of myocardial infarction (MI), is related
to increased morbidity and mortality (1). CIN is defined
as the sudden deterioration of kidney functions due to
contrast media within 48 h following the procedure, after
excluding other factors that may also cause renal failure
(2). Although the development of CIN is associated with
some etiological factors such as advanced age, renal failure,

(PHR), and the systemic immune-inflammation index
(SII) are strong predictors of CIN and mortality (5-10).
The CANLPH score, which was created using the cut-off
points of the CAR, NLR, and PHR, has been proposed as
a comprehensive model of nutritional status and systemic
inflammation (11). In limited studies involving different
disease groups such as cancer and acute coronary syndrome,
an increased CANLPH score was a strong predictor of
mortality (11,12). To the best of our knowledge, no previous
studies have evaluated the relationship between CANLPH

anemia, diabetes mellitus, hypotension, and conjunctive
heart disease, its pathophysiology is still unknown (3).

The toxic effects of contrast agents, oxidative damage,
and inflammation are important mechanisms in the
pathophysiology of CIN (4). Previous studies have
demonstrated that inflammatory indicators such as the
ratio of C-reactive protein (CRP) to albumin (CAR),
the neutrophil/lymphocyte ratio (NLR), the platelet/
lymphocyte ratio (PLR), the platelet/hemoglobin ratio
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scores and CIN in patients with acute coronary syndrome.

Considering the relationship between inflammation
and the development of CIN (13), we hypothesized that
the CANLPH score, a comprehensive combination of
inflammation markers, could be an important prognostic
marker. This study aimed to investigate the prognostic role
of the CANLPH score in predicting CIN and in-hospital
mortality among patients with ST-segment elevation
myocardial infarction (STEMI) undergoing PCI.
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MATERIAL AND METHOD

This retrospective study included patients with STEMI
who underwent PCI in Ankara City Hospital Cardiology
Clinic between March 2019 and March 2022. The study
was carried out with the permission of Ankara City
Hospital Clinical Researches Ethics Committee (Date:
02.11.2022, Decision No: E1-22-3008) and was carried
out in accordance with relevant ethical guidelines and
the Declaration of Helsinki (revised in 2013, Brazil). The
need for informed consent was waived by the local ethics
committee due to the retrospective design.

Study Population

A total of 2894 STEMI patients undergoing PCI
(angioplasty or stent implantation) within 12 h of the onset
of their chest pain were assessed retrospectively. STEMI
was defined following the fourth universal definition of
MI (14) with management procedures being aligned with
the latest guidelines of the European Society of Cardiology
(15). A total of 1349 patients who did not meet the
inclusion criteria were excluded. Exclusion criteria were
a history of any systemic inflammatory or autoimmune
disease, uncontrolled hypertension or uncontrolled
diabetes mellitus, anemia of inflammation, history of MI
or decompensated heart failure, thyroid dysfunction,
liver diseases, active hepatitis, malignancy, renal failure,
history of anti-inflammatory or chronic corticosteroid or
nephrotoxic drugs, sepsis, emergency or elective coronary
artery bypass graft following an angiography procedure,
major bleeding, pregnancy or delivery within the last 90
days, and missing clinical data. After the exclusion process,
1475 patients were included in this study.

Analysis of Patient Data

The hospital’s electronic information system and patient
files were used to gather demographic and clinical data.
Blood samples were taken at the time of admission and
during follow-up and were measured using a Beckman
Coulter LH 780 device (Mervue, Galway, Ireland). Levels
of hemoglobin (photometrically), platelets (impedance
method), C-reactive protein (immunoturbidimetric
method), albumin (bromocresol green method),
triglycerides and total cholesterol (enzymatic colorimetric
method), and high-density lipoprotein (homogeneous
enzymatic colorimetric method) were determined.
The Friedewald formula was used to determine low-
density lipoprotein levels. Inflammation indices were
calculated as follows: PLR=platelets/lymphocytes;
NLR=neutrophils/lymphocytes; PHR=platelets/
hemoglobin; SII=neutrophils x platelets/lymphocytes;
CAR=CRP/albumin. The CANLPH score was derived
from the cut-off points of the CAR, NLR, and PHR to
predict CIN (11). In this context, the threshold values of
CAR, NLR and PHR in predicting CIN were determined
by Youden index method in ROC Curve analysis (Figure

1). For each index, patients below the threshold value
were given 0 points, while patients above the threshold
value were given 1 point. The CANLPH score for each
patient was obtained by summing the points.

Twoexperiencedcardiologistscollectedechocardiographic
data immediately following PCI in the coronary intensive
care unit using the Vivid 7 Dimension Cardiovascular
Ultrasound System (General Electric Vingmed, Horten,
Norway). The modified Simpson method was used to
determine the left ventricular ejection fraction (LVEF).
Coronary Angiography

Angiographic data were analyzed in the cardiac
catheterization laboratory. Patients undergoing PCI
through the femoral artery were given a non-ionic low
osmolality contrast medium (Omnipaque, 350 mg/mL;
GE Healthcare, Cork, Ireland). Before the procedure, a
loading dose of 300 mg of aspirin, 180 mg of ticagrelor,
or 600 mg of clopidogrel was given. After visualizing the
arterial anatomy, heparin (100 U/kg) was administered.
Administration of glycoprotein IIb/IIla was at the
operator’s discretion. Thrombolysis in myocardial
infarction (TIMI) classification was also performed.

After PCI, each patient was admitted to the intensive care
unit and therapy was sustained with 100 mg of aspirin, 90
mg of ticagrelor, or 75 mg of clopidogrel twice a day. The
decision to concurrently use beta-blockers, angiotensin-
converting enzyme inhibitors, or statins was made based
on the latest guidelines (15). For patients who had good
general condition, oral fluid intake began 90 min after
the procedure. All patients were followed with blood
pressure measurements, electrocardiogram monitoring,
and assessment of blood samples.

Definitions end Endpoint

In repeated measurements, blood pressure of >140/90
mmHg or use of antihypertensive drugs was defined
as hypertension, and a fasting plasma glucose level of
>126 mg/dL or use of antidiabetic drugs was defined as
diabetes mellitus. Hypotension was defined as systolic
blood pressure of <80 mmHg for at least 1 h necessitating
inotropic support with drugs or an intra-aortic balloon
pump within 24 h following the procedure. CIN was
defined as a 25% or 0.5 mg/dL increase in serum
creatinine compared to the baseline value within 48 h
after PCI (16). The primary endpoint was defined as the
development of CIN and the secondary endpoint was in-
hospital mortality.

The preprocedural modified version of Mehran score
was calculated as previously described (5 points for
hypotension, 5 points for intra-aortic balloon pump
insertion, 5 points for congestive heart failure, 5 points for
age >75 years, 3 points for anemia, 3 points for diabetes
mellitus, 4 points for chronic kidney disease) (17).
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Modified Mehran score was classified according to risk
categories as low (score <2), moderate (score 3-8), high
(score 8-12), and very high (score >13) (17).

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows 20.0 (IBM Corp., Armonk,
NY, USA). Based on the results of the Kolmogorov-
Smirnov test, normally distributed numerical data were
presented as mean+standard deviation and non-normally
distributed variables were presented as median values
(25th-75th quartiles). For comparisons between groups,
the Student t-test and Mann-Whitney U test were used
according to the normality of the distribution. Categorical
variables were expressed as numbers and percentages,
and comparisons between groups were evaluated with
Chi-square and Fisher exact tests. Multivariable logistic
regression analysis was performed to identify any possible
independent predictors of CIN. Receiver operating
characteristic (ROC) curve analysis was performed to
evaluate diagnostic performance. Values of p<0.05 were
considered statistically significant.

RESULTS

The mean age of the 1475 patients included in this study
was 62.0£14.3 years, the majority of them were male
(69.8%), and the incidence of CIN was 11.5%. The baseline
characteristics of the patients are reported in Table 1. The
rates of diabetes mellitus and hypertension were higher
in the group with CIN than the group without CIN while
the mean LVEF level was lower (47.1+6.8% vs. 49.2+7.0%,
p<0.001). The median cardiac troponin I level was higher
in the group with CIN (58.2 vs. 41.3 ng/L, p=0.030).
The levels of glucose, leukocytes, CRP, and albumin also
significantly differed between the groups (p<0.05). All
inflammatory index values were higher in the group with
CIN than the group without CIN. The median modified
Mehran score was higher in the CIN group (5.5 vs. 3,
p<0.001). Other angiographic and procedural features
did not differ between groups (Table 1).

Angiographic and procedural characteristics are
presented in Table 2. The rate of three-vessel disease was
higher in the group with CIN than the group without CIN
(25.3% vs. 17.4%, p=0.014). The in-hospital mortality rate
was higher in the group with CIN than the group without
CIN (27.1% vs. 11.3%, p<0.001) (Table 2).

Variables associated with CIN (Tables 1 and 2) were
considered as potential confounding factors. Among
these factors, the components of the modified Mehran
score and the CANLPH score were not included in the
regression analysis due to multicollinearity. Multivariable
regression analysis showed that the CANLPH score
(OR=4.49, 95% CI=3.51-5.74, p<0.001) and the modified
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Mehran score (OR=1.27, 95% CI=1.20-1.35, p<0.001), as
well as hypertension and number of diseased vessels, were
independent predictors of CIN (Table 3).

The diagnostic performance of the inflammatory indices in
predicting CIN is shown in Figure 1. The threshold value
of the CANLPH score in predicting CIN was >1 with 73.5%
sensitivity and 78.2% specificity and it exhibited better
diagnostic performance than other inflammatory indices
(Figure 1A). It also showed better diagnostic performance
than other inflammatory indices in predicting mortality
(Figure 1B). Increases in the CANLPH score (Figure 1C)
and modified Mehran score (Figure 1D) were associated
with a higher risk of mortality. A higher CANLPH score
was also associated with a higher modified Mehran score
(Figure 2A). The distribution of the endpoints according
to stratified CANLPH and modified Mehran risk scores is
shown in Figure 2B.

DISCUSSION

This study was the first to evaluate the prognostic value of
the CANLPH score in cases of STEMI. The main findings
of the study were as follows: 1) Increased CANLPH score
was an independent predictor of CIN. 2) The CANLPH
score exhibited superior diagnostic performance
compared to the modified Mehran score and other
inflammatory indices in predicting CIN. 3) The CANLPH
score was associated with an increased risk of mortality.

The incidence of CIN in the current study was 11%,
consistent with the prevalence rates (6-15%) reported by
previous meta-analysis studies (18-20). Preprocedural
factors such as advanced age, comorbidities, which
are the components of the modified Mehran score,
are important factors increasing the incidence of
CIN (17, 21). On the other hand, it is suggested that
the inflammatory milieu predisposes patients to the
development of CIN (22, 23). Additional risk factors
such as uncontrolled hypertension and uncontrolled
diabetes mellitus, anemia of inflammation, renal
failure, liver diseases, sepsis, autoimmune diseases,
use of nonsteroidal anti-inflammatory drugs, and
high-osmolality contrast media may contribute to
inflammation and the risk of CIN (24). In this study, we
excluded patients with additional risk factors to evaluate
the effect of inflammation on CIN more objectively and
the PCI procedure applied for these patients involved
the use of low-osmolality contrast media. In addition, a
previous study reported that the preprocedural modified
Mehran score showed close diagnostic performance
compared to the original Mehran score in predicting CIN
(17, 25). Therefore, we used the preprocedural modified
Mehran score to estimate the risk of preprocedural CIN,
consistent with the current study design.
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Table 1. Baseline characteristics of patients with STEMI

Variables All population n=1475 CIN (+) n=170 CIN (-) n=1305 P
Baseline characteristics
Age, years 62.0+14.3 64.4+13.8 61.7+14.4 0.023
Male gender, n (%) 1029 (69.8) 114 (67.1) 915 (70.1) 0.414
Diabetes mellitus, n (%) 398 (27.0) 90 (52.9) 308 (23.6) <0.001
Hypertension, n (%) 524 (35.5) 78 (45.9) 446 (34.2) 0.003
Current smoker, n (%) 900 (61.0) 107 (62.9) 793 (60.8) 0.584
Systolic BP, mm Hg 123.3+18.1 115.6+19.2 124.6+17.0 <0.001
Diastolic BP, mm Hg 76.5+ 12.9 74.6+12.6 76.8+13.1 0.038
Heart rate, bpm 77.2+13.4 76.2+14.2 77.3+13.2 0.311
LVEE, % 48.9+7.0 47.146.8 49.247.0 <0.001
Symptom to balloon time, min 291.0+48.8 288.5+43.7 291.3+49.0 0.478
Door to balloon time, min 43.1+7.6 42.548.7 43.147.4 0.331
Laboratory Findings
Cardiac troponin [, ng/L 42.3 (33.2-52.4) 58.2 (44.4-65.1) 41.3 (30.2-50.5) 0.030
Glucose, mg/dL 110 (96-137) 128.5 (107-175) 108 (96-131) <0.001
Hemoglobin, g/dL 13.7£1.6 13.0£1.8 13.8£1.6 <0.001
eGFR, mL/min/1.73m? 94.6+25.0 92.7426.1 94.84+24.9 0.312
White blood cell, x10*/uL 10.1+2.9 11.3+2.8 9.742.9 <0.001
Neutrophil, x10*/uL 6.6 (5.1-8.4) 8.2 (6.6-10.3) 6.4 (4.9-8.1) <0.001
Lymphocyte, x10%/uL 2.2 (1.6-2.8) 1.8 (1.4-2.3) 2.2 (1.6-2.9) <0.001
Platelet, x10*/uL 235.1464.6 273.4+83.2 230.1+60.0 <0.001
Total cholesterol, mg/dL 192.5+40.8 195.5+47.8 192.2+39.7 0.318
HDL, mg/dL 40.0+8.5 40.9+7.8 39.8+8.6 0.187
LDL, mg/dL 120.1+31.5 120.7429.7 120.0+31.7 0.791
Triglyceride, mg/dL 132 (107-177) 132 (106-173) 132 (107-177) 0.386
C-reactive protein, mg/L 7 (3.5-13.2) 16 (7-24.2) 6.6 (3.4-11.7) <0.001
Albumin, g/dL 3.9+0.4 3.7+0.4 3.9+0.4 <0.001
Creatinine, mg/dL 0.9+0.3 0.9+0.3 0.9+0.2 0.495
NLR 2.9 (2-4.7) 4.9 (3.1-6.4) 2.8 (2.0-4.4) <0.001
PLR 108 (80-146) 150 (112-179) 103 (78-138) <0.001
PHR 16.6 (13.7-20.3) 20.0 (16.4-25.1) 16.2 (13.5-19.7) <0.001
SII 658 (443-1098) 1202 (786-1603) 626 (432-986) <0.001
CAR 1.8 (0.9-3.6) 4.4 (1.7-6.8) 1.6 (0.8-3.0) <0.001
CANLPH score 1(0-2) 2(1-3) 1(0-2) <0.001
0,1 (%) 426 (28.9) 4(2.4) 422 (32.2) <0.001
1, n (%) 640 (43.4) 41 (24.1) 599 (45.9) <0.001
2,1 (%) 321 (21.8) 67 (39.4) 254 (19.5) <0.001
3,n (%) 88 (6.0) 58 (34.1) 30 (2.3) <0.001
Modified Mehran score 3 (0-4) 3 (0-4) 5.5 (3-8) <0.001
Low risk, n (%) 587 (39.8) 569 (43.6) 18 (10.6) <0.001
Medium risk, n (%) 772 (52.3) 670 (51.3) 102 (60.0) <0.001
High risk, n (%) 103 (7.0) 65 (5.0) 38 (22.4) <0.001
Very high risk, n (%) 13 (0.9) 1(0.1) 12 (7.1) <0.001

Continues variables are reported mean+SD or median (IQR). Categorical variables are reported n (%). Abbreviations: BP, blood pressure, CAR, C-reactive protein to albumin ratio;
CIN, contrast-induced nephropathy; eGFR, estimated glomerular filtration rate; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; LVEF, left
ventricular ejection fraction; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; SII, systemic immune-inflammation index.
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Table 2. Angiographic and procedural characteristics and distribution of in-hospital mortalit

Variables All population n=1475 CIN (+) n=170 CIN (-) n=1305 p
Culprit lesion, n (%) 0.900

LAD 675 (45.8) 75 (44.1) 600 (46.0)

LCX 211 (14.3) 25 (14.7) 186 (14.3)

RCA 589 (39.9) 70 (41.2) 519 (39.8)
Number of diseased vessels, n (%) 0.014

1 740 (50.2) 70 (41.2) 670 (51.3)

2 465 (31.5) 57 (33.5) 408 (31.3)

3 270 (18.3) 43 (25.3) 227 (17.4)
Preprocedural TIMI grade <3, n (%) 1420 (96.3) 165 (97.1) 1255 (96.2) 0.564
Postprocedural TIMI grade <3, n (%) 40 (2.7) 5(2.9) 35(2.7) 0.999
GP IIb/IIIa Ri use, n (%) 681 (46.2) 80 (47.1) 601 (46.1) 0.805
Contrast medium volume, mL 200 (150-250) 250 (150-250) 200 (150-250) 0.155
Stent length, mm 19.3+6.4 20+7.2 19.2+6.3 0.131
Stent diameter, mm 3.1+0.4 3.1+0.3 3.1+0.4 0.882
Antiplatelet treatment, n (%) 0.830

Klopidogrel 1455 (98.6) 168 (98.8) 1287 (98.6)

Ticagrelol 20 (1.4) 2(1.2) 18 (1.4)
Hypotension, n (%) 88 (6.0) 32 (18.8) 56 (4.3) <0.001
In-hospital mortality, n (%) 147 (10.0) 57 (33.5) 90 (6.9) <0.001
Follow-up time, days 25 (12-30) 19 (11-30) 27 (12-33) <0.001

Continues variables are reported mean+SD or median (IQR). Categorical variables are reported n (%). Abbreviations: CIN, contrast-induced nephropathy; GP IIb/IITa Ri,
glycoprotein IIb/IIIa receptor inhibitor; LAD, left anterior descending coronary artery; LCX, left circumflex coronary artery; RCA, right coronary artery; TIMI, thrombolysis in
myocardial infarction.
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Figure 1. Diagnostic performance of the CANLPH score in predicting CIN (A) and in-hospital mortality (B). Risk of in-hospital mortality
according to the classification of CANLPH score (C) and modified Mehran score (D).
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Table 3. Independent predictors of contrast induced nephropathy

Variables Univariable Multivariable
OR 95% CI P OR 95% CI p

Hypertension 1.63 1.18-2.25 <0.001 1.48 1.08-2.20 0.047
LVEF 0.96 0.94-0.98 <0.001 - - -
Cardiac troponin I 1.06 1.01-1.14 0.045 - - -
Glucose 1.03 1.01-1.06 <0.001 - - -
White blood cell 1.17 1.11-1.23 <0.001 - - -
Modified Mehran score 1.33 1.26-1.40 <0.001 1.27 1.20-1.35 <0.001
CANLPH score 5.21 4.12-6.60 <0.001 4.49 3.51-5.74 <0.001
Number of diseased vessels

1 ref ref

2 1.34 0.92-1.93 0.12 1.55 0.98-2.42 0.060

3 1.81 1.21-2.73 <0.001 2.07 1.26-3.40 0.004

Nagelkerke R2=0.410, p<0.001

Mehran score and CANLPH components were not included in the regression analysis. Abbreviations: CI, confidence interval; LVEF, left ventricular ejection fraction; OR, odds ratio.
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Figure 2. A) Distribution of modified Mehran score by CANLPH score. B) Distribution of endpoints by classified CANLPH and modified

Mehran scores

How the inflammatory response triggered by the immune
system following STEMI responds to contrast media
and its contribution to the development of CIN remains
a mystery. A decrease in hemoglobin levels following
STEMI is the cause of tissue hypoxia and the triggering
of the immune system (7). Contrast media can rapidly
alter renal hemodynamics, leading to renal hypoxia
injury. Increased reactive oxygen species and oxidative
stress can cause an excessive inflammatory response
(23). Subsequently, leukocyte activation can induce CRP
expression and decrease the levels of albumin, a negative
acute-phase reactant (26). Contrast media toxicity causes
damage to the renal vascular endothelium and tubular
epithelial cells, resulting in increased apoptosis and
necrosis (27). This chain of events can exacerbate kidney
damage by causing an adverse response of the immune
system to the contrast medium.

Experimental  studies have demonstrated that
inflammatory cytokines, macrophages, and neutrophils

increase following contrast media administration,
resulting in acute tubular injury (28-30). Therefore,
inflammation markers in blood parameters can be an
important screening tool in the early risk estimation
of CIN. Moreover, combined indices, which can
be obtained inexpensively and easily from blood
parameters, can better reflect the inflammatory status
compared to their components (31). Previous studies in
patients undergoing PCI reported that elevated values of
the NLR, PLR, and CAR indices at the time of hospital
admission were independent predictors of CIN (5-8).
Recent studies have shown that the SII obtained from
leukocyte subparameters is an essential indicator of the
inflammatory response triggered by the immune system
and exhibits significant diagnostic accuracy in detecting
CIN (9, 10, 31). In addition, the capacity of these indices
to predict CIN was not limited to patients undergoing
PCI. Previous studies have reported that CRP or SII
levels were exhibited significant diagnostic performance
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in predicting CIN in patients after carotid artery
angiography (32, 33). However, the CANLPH score was
found to be a better predictor with stronger diagnostic
performance compared to the SII. This may be related
to the CANLPH score’s more extensive inflammatory
parameters compared to the components of the SII.

The CANLPH score was first studied by Komura et al.
(11) in patients with renal cell carcinoma and it was
reported to be an independent predictor of mortality. In
the following years, Abacioglu et al. (12) reported that it is
an essential predictor of in-hospital mortality in patients
undergoing coronary artery bypass grafting and exhibited
similar diagnostic performance compared to the European
System for Cardiac Operative Risk Evaluation II score. The
current research both expands on the literature to date
and presents new findings on the prognostic role of the
CANLPH score. Firstly, multivariable regression analysis
showed that a one-unit increase in the CANLPH score, an
independent predictor of CIN, increased the risk of CIN by
4.49-fold. Secondly, in predicting both CIN and in-hospital
mortality, the CANLPH score had superior diagnostic
performance with a lower rate of false negatives and false
positives compared to other markers of inflammation and
the modified Mehran score. Compared to the modified
Mehran score, which includes preprocedural risk factors,
the CANLPH score may be an important variable in
predicting CIN before PCI. Thirdly, a gradual increase in
the CANLPH score was associated with a higher risk of in-
hospital mortality. Therefore, the CANLPH score may be
an important screening tool in determining CIN and in-
hospital mortality in cases of STEMI.

The present study has some critical limitations. Firstly, it
had a retrospective and single-center design. Secondly,
proinflammatory cytokines before PCI and inflammation
parameters during PCI and in follow-up were not
evaluated. The variability in inflammation during the
hospital stay could have explained CIN further. Finally,
we could not evaluate the effects of potential risk factors
for CIN, such as drugs used for comorbid conditions and
diuretics, antibiotics, and other nephrotoxic agents used
during hospitalization.

CONCLUSION

The CANLPH score predicted CIN and in-hospital
mortality with superior diagnostic performance compared
to other inflammation indices. Before PCI, the CANLPH
score can contribute to the application of the preprocedural
modified Mehran score in predicting CIN and it may guide
choices regarding preventive measures and treatments. It
may be an important screening tool in identifying patients
at high risk of experiencing CIN and in-hospital mortality
following PCI.
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ABSTRACT

Aim: Autoimmune hepatitis (AIH) is a chronic disease observed especially in women. The International Autoimmune
Hepatitis Group recommends scoring systems for diagnosis using clinical and laboratory data. All scoring systems gave points
to autoantibodies as anti-nuclear antibody (ANA) and anti-smooth muscle antibody (SMA) positivity. This study investigates
the impact of the co-positivity of the ANA and SMA antibodies on the autoimmune hepatitis diagnosis.

Material and Method: We monitored 78 autoimmune liver disease (autoimmune hepatitis, ATH) suspected patients with
positive SMA antibody and then further tested for ANA between 2014 and2021. SMA test was screened at 1/40 and 1/100
titers and patients who were positive were taken to further dilution. The ANA test was screened at a titer of 1/40 and 1/160, a
positive result was found to be repeated with advanced dilutions. All patients” autoantibody scores of simplified AIH diagnostic
system were calculated.

Results: Seventy eight patients with positive SMA antibodies screened for ANA test with 1/40 and 1/160 titer, only 2 patients
was found to be negative. The most frequently observed ANA pattern is cytoplasmic linear fibrils (68% ). The 95% ANA
positive results was examined at a screening titer of 1/160. The 95% SMA positive results was found at a screening titer of 1/100.
The autoantibody scores of 76 patients were +2, patient’s scores were +1.

Conclusion: SMA antibody positivity is accompanied by a high rate of ANA antibody positivity but the co-positivity didn't
effect diagnostic score systems. On the other the co-positivity could be a sign of another associated autoimmune diseases.

Keywords: Anti-smooth muscle antibody, anti-nuclear antibodies, autoimmune hepatitis

INTRODUCTION

Autoimmune hepatitis (ATH) was first identified as chronic
hepatitis in young women in 1951 and was characterized
in the USA a short time later (1, 2). In 1956, by discovering
its association with anti-nuclear antibodies (ANA), lupoid
hepatitis was created (3). The emergence of immuno-
fluorescence assay (IFA), radio-immunno assay method
(RIA), enzyme-linked immunosorbent assay (ELISA),
molecular methods, and cloning techniques allowed the
identification of hepatocellular auto antigen in AIH (Table
1). Characterizing the humoral and cellular immune
systems in patients and animal models of autoimmune
liver disease has improved knowledge (1, 4-7).

IAH is divided into two main groups:

i. Type 1 AIH (AIH-1); related with anti-nuclear
antibody (ANA) and/or anti-smooth muscle antibody
(SMA) positivity.

Corresponding Author: Neval Yurttutan Uyar, nevaluyar@gmail.com
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ii. Type 2 AIH (AIH-2); related with anti-liver kidney
microsomal antibody type 1 (anti-LKM1), anti-LKM3
and/or anti-liver cytosol antibody type 1 (anti-LC1)
positivity.

Both genetic and environmental factors are thought to
be influential in etiology. An immune response targeting
liver autoantigens is believed to initiate and sustain liver
damage (1, 7).

Various scoring systems prepared by the International
Autoimmune Hepatitis Group are used to diagnose
autoimmune hepatitis. The most commonly “revised
Scoring System” and “simplified scoring system” used.
Both scoring systems gave points to ANA and SMA
positivity (8).

1-Revised International Autoimmune Hepatitis Group
Modified Scoring System:
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The revised original scoring system is a diagnostic
method to ensure the systematic evaluation of patients.
This scoring system was based on 12 clinical components,
originally used developed as a tool for scientific purposes.
Though the revised original diagnostic criteria were
incorporated into clinical diagnosis of AIH, it is a very
complex score system, and even including a variety of
parameters of questionable value, it is difficult for wider
applicability in routine clinical practice.

ANA, SMA, and LKM autoantibodies. On the diagnosis
of autoimmune hepatitis when the total reaches >17
points (8).

2- To simplify the use of revised original diagnostic
scoring system, the JATHG defined simplified diagnostic
criteria for routine clinical practice in 2008. The simplified
score system is a reliable and simple tool to establish and
exclude the diagnosis of AIH more frequently in liver
diseases concurrent with immune manifestations, it was
purely meant for clinical purposes. The simplified score
system has superior specificity and accuracy comparing
to the original revised scoring system, but only includes
four clinical components, and no treatment response in
the scoring system, it is generally accepted that simplified
score system has a lower sensitivity (Table 1) (8).

Table 1. The simplified ATH diagnostic score system (*Sum of

points achieved for all autoantibodies (maximum 2 points))

Clinical feature Results Scores
ANA or SMA >1:40 by IIF +1
ANA or SMA >1:80 by IIF +2%

1 Anti-LKMI (alternative to )
ANA and SMA) >1:40 by IIF +2*
Anti-SLA (alternative to ANA, "
SMA and anti-LKM1) Positive e
>UNL +1
2 I
8G >1.1 UNL +2
ATH +1
3 Liver histology Typical ATH +2
Atypical ATH 0
Ye 2
4 Absence of viral hepatitis e "
No 0
>6: probable ATH
izl it >7: definite ATH

This study investigates the co-positivity of the ANA and
SMA antibodies used to diagnose autoimmune hepatitis
and their contribution to the diagnosis of autoimmune
hepatitis.

MATERIAL AND METHOD

The study was carried out with the permission of Atadek,
Acibadem University Medical Faculty Clinical Researches
Ethics Committee (Date: 2022, Decision No: 19-05). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Clinical Sample Selection

From fifty-one (51) different primary, secondary and
tertiary health care centers in seven geographical
regions of Turkey, blood samples are sent to our central
clinical laboratory (Acibadem Labmed, Istanbul, TR)
for ANA and SMA testing. All ANA and SMA analyzes
were performed in the central microbiology laboratory.
The selection of patients, testing procedures, and
follow-up period decayed for eight years between 2014
and 2021.

This study included 78 patients monitored for
suspected autoimmune liver disease, with positive
SMA antibody and ordered for an ANA test.

ANA and SMA test studies

SMA tests were studied using the RLKs-Rat wrapped
(Rat/Monkey) (Aesku, Wendelshei, Germany) kit
on a Helmed IFA systems (Aesku) device using
the IFA method. The slides were evaluated by two
IIFA microscopist (one experienced laboratory
technician and microbiology specialist) under a
Led Immunofluorescence Microscope (Motic, Hong
Kong). In case of incompatibility between the two
readings, the SMA test was repeated with the Euro plus
LKS Mosaic kit (Euroimmun, Liibek, Germany) the
patients who were screened at 1/40 and 1/100 titers,
and positive patients were diluted at 1/320, 1/1000,
and 1/3200 titers.

The ANA tests were performed using Helios automated
IFA systems (Aesku, Wendelsheim, Germany) and
HEp-2 Standard kit (Factory, Country?). The images
of the ANA slides were taken using Helios automated
IFA systems, added to the report through a Laboratory
Information System (LIS), and then stored. In October,
two IIFA microscopist (one experienced laboratory
technician and microbiology specialist) examined the
slides using a Led Immunofluorescence Microscope
(Motic, Hong Kong). In the case of discordance between
two readings, an ANA test was repeated using Mosaic
HEP20-10/Liver (Monkey) (Euroimmun, Liiebeck,
Germany). The patients who were screened at titers
of 1/40 and 1/160 and positive were diluted at titers of
1/320, 1/1000, and 1/3200.

Simplified AIH diagnostic score system

All patients’ simplified ATH diagnostic system scores
were sorted from their files.

RESULTS

The demographic analysis of 78 patients is summarized
in Table 2.

139



Yurttutan Uyar N. Co-positivity of anti-smooth muscle antibody and anti-nuclear antibodies

Anatolian Curr Med J 2023; 5(2); 138-142

Table 2. Demographic information of the patients'

SMA Positive (n: 78)
Female n:65 (83.33%)
46.8 (15-89)

Gender
Age, years
(Abbreviations: SMA: Smooth muscle Antibody)

The ANA results of SMA-positive patients (pattern
and titers) are presented in Table 3. Cytoplasmic linear
fibrillary pattern was found to be positive most frequently
(68%). After that, homogeneous (13.2%), cytoplasmic
reticular (7.5%), spotted (2.5%), and nucleolar (1.3%)
were found, respectively (Figure 1).

Cytoplasmic linear fibrils +

Homogeneous Cytoplasmic reticular

Homogeneous

Figure 1: The captured pictures of 3 most common ANA patterns.

Table 3. Distribution of SMA-positive patients and their ANA

patterns at a titer of 1/160. (Abbreviations: ANA: Anti-Nuclear
antibody, SMA: Smooth muscle Antibody)

ANA Patterns

Number and
percentage of patients

53 (68.0%)

Cytoplasmic linear fibrils

Homogeneous 10 (13.2%)
Cytoplasmic reticular 6 (7.5%)
Negative 6 (7.5%)
Speckled 2 (2.5%)
Nucleolar 1(1.3%)

The patient, whose 6 ANA tests were negative, repeated
the ANA test at a titer of 1/40 again. Homogeneous
cytoplasmic linear fibrillary patterns were observed in
3 patients, linear fibrillary patterns were observed in 1
patient, and two patients were found to be negative at
both titers.

In the ANA screening test of 78 SMA-positive patients
performed at a titer of 1/160, 72 were found positive
and received +2 points from autoantibodies score of
simplified AIH diagnostic system. Six patients whose
ANA test was negative, the ANA test was repeated
at a titer of 1/40, and 4 patients were found positive
and received +1 points from autoantibodies score of
simplified AIH diagnostic system. Of the patients with
a positive SMA test, 76 were positive at 1/100 titer
positive and received +2 points from autoantibodies
score of simplified AIH diagnostic system. And two
were positive at 1/40 titer positive and received +1
points from autoantibodies score of simplified AIH
diagnostic system (Figure 2) (Table 4).
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ANA Positive Patient Number SMA Positive Patient Number

\

= 160 titer = 40 titer
Figure 2: Titers of SMA and ANA tests positive. Abbreviations:

ANA: Anti-Nuclear antibody, SMA: Smooth muscle Antibody
(1:160, 1:40, 1:100 titers).

= 100 titer = 40 titer

Table 4. Distribution of co-positivity of ANA- SMA and

autoantibodies scores of simplified ATH diagnostic score system.

SMA/ ANA Number and simplified ATH diagnostic

Screenine Titers percentage of score (points achieved for
] patients all autoantibodies)

SMA positive 1/100

ANA positive 1/160 2 2

SMA positive 1/100 2 12

ANA positive 1/40

SMA positive 1/100 D) +2

ANA negative

SMA positivel/40 2 +1

ANA positivel/40

Distribution of the co-positivity, their titers, number
of patients and autoantibodies score of Simplifed AIH
diagnostic system were summarized at Table 3.

We calculated autoantibodies scores of simplified AIH
diagnostic system. Scores received from single antibody
couldn’t increase by co-positivity.

DISCUSSION

Autoimmune hepatitis is a disease of exactly unknown
cause that occurs in women of all ages and races. The
diagnosis is made according to laboratory criteria,
including clinical and specific autoantibodies (9, 10,
11). Autoimmune hepatitis (AIH) is an immuno-
inflammatory liver disease with a non-self-limiting
clinical course in which immunosuppressive agents are
required in most affected patients (1, 12).

In recent vyears, the molecular targets of most
autoantibodies-related associated diseases have been
identified and characterized. The recent autoimmune
disease diagnostic criteria clarified the place of
autoantibodies in the diagnosis (13, 14).

Scoring systems including various clinical and laboratory
data are used to diagnose autoimmune hepatitis. The
“revised Scoring System” and the “simplified scoring
system” prepared by the International Autoimmune
Hepatitis Group are frequently used. ANA, SMA, LKM,
and SLA are the autoantibodies used in scoring (1, 15).

It is common more than one autoantibody to appear
together simultaneously in autoimmune diseases.
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More than one autoantibody may also coincide in
autoimmune hepatitis disease. 20-40% of the patients
with AIH had another associated autoimmune or
auto inflammatory disease (concomitant autoimmune
diseases (CAIDs) (16).

Gergenli et al. (17) found an association in 35% of
the patients, 12% had vitiligo, 6% had celiac disease,
6% had juvenile idiopathic arthritis, 6% had Familial
Mediterranean Fever (FMF), and one patient had both
type-1diabetes mellitus and Hashimoto thyroiditis (HT) .

Gokgee et al. (18) represented a case with atypical celiac
patient with AIH. The patients had SMA + celiac
autoantibodies and gave rapid responses to treatment.

Gencdal et al. (19) recommend to check AIH patients
for celiac. 8.7% of patients in the AIH group were
serologically and histologically diagnosed with celiac
disesase.

Ordering multiple autoantibody tests used for diagnostic
scoring together in patients with suspected autoimmune
hepatitis, and their co-positivity is often observed (8).

The ANA international consensus pattern (ICAP: a
sub-division of the American College of Rheumatology
(ACR)) and the European Autoimmunity Standardization
Initiative/immunology ~ Union  of  international
associations (EASI/TUIS) reached a consensus on
reporting the ANA patterns. In contrast, for ANA
cytoplasmic/mitotic apparatus patterns do not imply
a clear position on the reporting ANA as negative or
positive result (20-24).

In our study, of the 78 SMA-positive patients, 76
tested positive in the ANA test. Of the 76 ANA pattern
positives, 75% are related to cytoplasmic patterns. The
co-positivity of ANA and SMA were high but the co-
positivity didn't effect diagnostic score systems, since
sum of points achieved for all autoantibodies restricted
to maximum 2 points. On the other the co-positivity
could be a sign of another associated autoimmune or
auto inflammatory disease (concomitant autoimmune
diseases (CAIDs)).
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ABSTRACT

Aim: In this study, we aimed to investigate the effects of proton pump inhibitors (PPIs) administered shortly before intravenous
(iv) F-18 fluorodeoxyglucose (FDG) injection on the physiological FDG uptake in the gastrointestinal tract (GIS) of patients
undergoing F-18 FDG positron emission tomography/computed tomography (PET/CT) for oncological purposes.

Material and Method: We retrospectively evaluated 350 patients who underwent *F-FDG PET/CT in our clinic between
November 2020 and June 2021. Among these, 178 patients were given iv PPIs before the scan and the remaining 172 patients
with similar characteristics were not. FDG uptake in the gastrointestinal tract was analyzed visually and quantitatively.
Results: The mean age of the patients was 51.7+15 years. There was no significant difference between the two groups in terms
of age and gender. Quantitative evaluation revealed that the FDG uptakes in the stomach, duodenum, ileum, and transverse
colon and their ratio to hepatic uptake were significantly lower in the group receiving iv PPIs (p<0.05). In visual evaluation,
gastric and ileal uptake were significantly lower in the intravenous PPI group (p<0.05).

Conclusion: Our findings indicate that intravenous administration of a PPI before FDG PET/CT imaging can decrease the
FDG uptake in the gastrointestinal tract. We think that this practice can reduce false positive findings in the gastrointestinal
system and help identifying gastric and intestinal cancers by reducing background activity.

Keywords: Positron emission tomography, proton pump inhibitor, physiological uptake, gastrointestinal tract

INTRODUCTION

BE-FDG PET/CT is a non-invasive diagnostic tool that
shows metabolic activity in target tissues and is used to
obtain quantitative parameters (1,2). FDG PET/CT is a
valuable imaging tool for diagnosis, staging, evaluation
of response to treatment and prognosis in oncology (3,4).

and large intestines (14,15). Suspected focal or diffuse
FDG uptake in the GIS requires endoscopic examination
to rule out malignancy or to accurately stage malignant
disease. The operations performed cause cost and time
loss.

In this study, we aimed to examine the effect of using iv
proton pump inhibitor on the physiological involvement
of GIS before *F-FDG PET/CT imaging.

Recommended for imaging infection/inflammation as
well as cancer diseases (5, 6). In addition, variable degrees
of physiological FDG uptake may occur in the brain,
salivary glands, thyroid, muscles, GIS, urinary system,

adrenal gland, uterus, ovary, adipose tissue, muscles,
spleen, and bone marrow (7-9).

FDG uptake may increase in the stomach, small and large
intestines physiologically, in benign diseases or due to
drug use (10-13). Gastric distention (drinking water) and
use of iv buscopan were found to be effective in reducing
FDG uptake in the stomach, and oral omeprazole in small
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Three hundred and fifty patients who had no prior history
of gastrointestinal symptoms or oral PPI use and underwent
BE-FDG PET/CT in our clinic between November 2020
and June 2021 were retrospectively included in our study.
One hundred and seventy-eight patients received an iv
PPI (40 mg of pantoprazole) one hour before the FDG
injection. One hundred and seventy-two patients with
similar demographic characteristics and diagnoses, who
also don’t have a history of oral or iv PPI use, were included
in the control group. Patients with a history of abdominal
surgery, using oral antidiabetic drugs, or using stomach
drugs (antiacids, H2 receptor blockers, and PPIs) for any
reason were excluded from the study.

8E-FDG PET/CT imaging protocol

All patients were asked to fast and cease iv glucose intake
at least six hours before FDG imaging. Blood glucose was
confirmed to be < 140 mg/dL using fingerstick method,
and 3.5-5.5 MBq/kg of BF-FDG was intravenously
injected. One hour after the injection, CT images (120 kV,
80 mAs/slice, 700 mm transaxial FOV, no gap, 64x0.625
mm collimation, pitch 1.4, 0.5 s rotation time, 3.3 mm
slice thickness, 512x512 matrix) from the vertex to the
middle of the thigh were obtained using the Discovery IQ
4 ring 20-cm axial FOV PET/CT device (GE Healthcare,
Milwaukee, WI, USA) in the supine position. Then, PET
images were obtained at 2.5 minutes per bed position (3D
FOV 20 cm, ordered subset expectation-maximization
algorithm [OSEM] 5 iterations/12 subset, full width at
half maximum [FWHM] 3 mm).

Evaluation of Images

All 8F-FDG PET/CT images were evaluated by two
nuclear medicine specialists with at least 10 years of
experience using Advantage Workstation software
version AW 4.7 (GE Healthcare Milwaukee, WI, USA).
FDG uptake was assessed both visually and quantitatively
in the liver, stomach (cardia, fundus, body, antrum, and
pylorus), duodenum, jejunum, ileum, ascending colon,
transverse colon, descending colon, sigmoid colon, and
rectum separately. In visual assessment, uptakes were
scored as grade 1 (uptake<liver), grade 2 (uptake=liver),
and grade 3 (uptake > liver). In quantitative assessment,
maximum standardized uptake value (SUVmax) of the
gastrointestinal segments and their ratio to hepatic
SUVmax were calculated.

Statistical analysis

SPSS 25.0 (IBM Corporation, Armonk, New York,
United States) program was used for statistical analyses.
Normality of univariate data was evaluated using
Shapiro-Wilk and Kolmogorov-Smirnov test. Descriptive
statistics (mean, standard deviation, minimum, median,
and maximum) were used to define continuous
variables. Mann-Whitney U test was used to compare
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two independent and non-normally distributed groups.
Visual data was analyzed with chi-squared test. p< 0.05
was considered statistically significant.

RESULTS

The mean age of the patients was 51.7+15 years and the
median age was 53 years (18-92). Fifty percent (175) of
the patients included in the study were male. There was
no significant difference between the two groups in terms
of age and gender. The underlying diseases of the PPI
group and control group are summarized (Table 1).

Table 1. Demographic characteristics and underlying diseases of

patients with and without proton pump inhibitors

Patient Groups PPI Group %)rl(l)tligl vaIl)ue
Male 92 83 0296
Female 86 89 ’
Age (range) 52 (20-87) 53.5(18-92) 0.766
Underlying diseases

Lung ca 30 37

Breast ca 28 33

Malignant lymphoma 18 15

Head-neck tumors 14 17

(Thyroid ca, Larynx ca, etc)

Cancer of unknown origin 20 3

Colorectal ca 15 22
Gynecological ca 15 10

Stomach ca 11 3

Multiple myeloma 3 1

Malignant mesothelioma 5 1

Male genitourinary ca 6 4

Small intestine tumors 5 3

Thymoma 1 1

Renal cell carcinoma 4 4

Skin ca (Malignant melanom- 5 1

Squamous cell carcinoma)

Esophagus ca 1 5

Soft tissue sarcoma 2 3

Pancreatic ca 1 S
Hepatocellular carcinoma 0 1

PPI: proton pump inhibitor, cancer: ca

The SUVmax values measured in the stomach and
intestinal segments of the patients with and without
intravenous PPI use before the scan, the ratios of
these values to the hepatic SUVmax, and the p values
obtained are summarized in Table 2. FDG uptake
in the cardia, fundus, gastric body, duodenum, and
transverse colon were significantly lower in the group
using iv PPIs (p=0.011, p<0.001, p=0.004, p<0.001, and
p=0.003, respectively).The ratios of cardia/liver, fundus/
liver, gastric body/liver, antrum/liver, pylorus/liver,
duodenum/liver, and ileum/liver SUVmax were also
significantly lower in the iv PPI group (p<0.001, p<0.001,
p<0.001, p=0.006, p=0.002, p=0.037, and p<0.000,
respectively) (Table 2).
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Visual evaluation revealed that the FDG uptakes in (p=0.0006, p<0.001, p=0.002, p=0.040, and p<0.001,
gastric cardia, fundus, body, antrum, pylorus, and ileum  respectively) (Figure 1 and 2). No significant difference
were significantly lower in the intravenous PPI group  was observed in other intestinal segments (Table 3).

Table 2. Quantitative comparison of patients with and without proton pump inhibitors.

PPI (+) PPI (-) .
n Mean+SD Med (Min-Max) n Mean+SD Med (Min- Max)
Cardia SUVmax 178 2.5+1.0 2.3(0.6-6.2) 172 2.7+1.0 2.7(0.7-6.7) 0.011
Cardia/Liver SUVmax ratio 178 0.7+0.3 0.6(0.2-1.6) 172 0.8+0.3 0.8(0.2-2.4) 0.000
Fundus SUVmax 178 2.2+1.2 2.2(0.0-7.4) 172 2.8+1.1 2.7(0.5-5.7) 0.000
Fundus/Liver SUVmax ratio 178 0.6+0.3 0.6(0.0-1.9) 172 0.8+0.4 0.8(0.1-2.3) 0.000
Gastric Body SUVmax 178 2.6+1.3 2.5(0.4-6.8) 172 2.9+1.1 2.9(0.6-6.1) 0.004
Gastric Body/Liver SUVmax ratio 178 0.7+0.3 0.7(0.1-1.6) 172 0.9+0.3 0.8(0.2-1.8) 0.000
Antrum SUVmax 178 2.5+1.4 2.2(0.2-6.5) 172 2.5+1.2 2.4(0.5-6.0) 0.242
Antrum/Liver SUVmax ratio 178 0.6+0.3 0.6(0.1-1.8) 172 0.7+0.3 0.7(0.2-1.8) 0.006
Pylorus SUVmax 178 2.4+1.1 2.2(0.7-7.5) 172 2.5+1.1 2.4(0.4-5.5) 0.242
Pylorus/Liver SUVmax ratio 178 0.6+0.3 0.6(0.2-2.5) 172 0.7+0.3 0.7(0.1-1.8) 0.002
Duodenum SUVmax 178 2.6+0.9 2.5(0.9-6.3) 172 2.3+0.8 2.1(0.7-4.7) 0.000
Duodenum/Liver SUVmax ratio 178 0.7+0.2 0.6(0.2-1.5) 172 0.6+0.2 0.6(0.1-1.6) 0.037
Jejunum SUVmax 178 2.9+1.0 2.8(1.1-8.6) 172 2.7+0.8 2.6(0.8-5.4) 0.067
Jejunum/Liver SUVmax ratio 178 0.8+0.3 0.7(0.4-2.5) 172 0.8+0.2 0.8(0.3-1.7) 0.120
Ileum SUVmax 178 3.6+2.3 2.9(1.0-17.7) 172 3.7+2.1 3.3(0.9-16.3) 0.063
Ileum/Liver SUVmax ratio 178 1.0+0.6 0.8(0.2-5.0) 172 1.1+0.6 1.0(0.3-4.3) 0.000
Cecum SUVmax 178 2.8+1.8 2.4(0.5-10.8) 172 2.7+1.9 2.1(0.7-13.3) 0.054
Cecum/Liver SUVmax ratio 178 0.8+0.5 0.6(0.1-2.9) 172 0.8+0.5 0.6(0.2-2.9) 0.519
Asc.Col. SUVmax 178 3.1+2.1 2.4(0.8-13.3) 172 2.8+2.1 2.1(0.7-12.6) 0.067
Asc.Col./Liver SUVmax ratio 178 0.8+0.6 0.7(0.2-3.2) 172 0.8+0.6 0.6(0.2-3.3) 0.728
Trans.Col. SUVmax 178 2.6+1.8 2.2(0.7-12.7) 172 2.6+2.7 1.7(0.5-18.7) 0.003
Trans.Col./Liver SUVmax ratio 178 0.7+0.5 0.6(0.2-2.7) 172 0.7+0.7 0.5(0.2-4.9) 0.153
Desc.Col. SUVmax 178 2.4+1.8 1.9(0.4-13.7) 172 2.4+2.2 1.6(0.5-16.0) 0.195
Desc.Col. /Liver SUVmax ratio 178 0.6+0.5 0.5(0.1-3.9) 172 0.7+0.6 0.5(0.1-4.2) 0.976
Sig. Col. SUVmax 178 3.3+2.3 2.7(0.6-14.2) 172 3.5+2.9 2.8(0.4-23.6) 0.779
Sig. Col. /Liver SUVmax ratio 178 0.9+0.6 0.7(0.2-4.0) 172 1.0+0.8 0.8(0.2-5.5) 0.106
Rectum SUVmax 178 3.0+2.0 2.4(0.7-13.5) 172 2.8+2.2 2.4(0.6-20.5) 0.174
Rectum/Liver SUVmax ratio 178 0.8+0.5 0.7(0.2-3.4) 172 0.8+0.6 0.7(0.2-4.5) 0.831
PPI (+): patients using proton pump inhibitors, PP (-): patients not using proton pump inhibitors, n: number of cases, SD: standard deviation, Med: median, Min: minimum, Max:
maximum, SUVmax: maximum standardized uptake value, Asc.Col: ascending colon, Trans.Col: transverse colon; Desc.Col: descending colon, Sig. Col: sigmoid colon
.
%
W

Figure 1. 32 year old woman with breast cancer using iv PPI before Figure 2. 50 year old man with hepatocellular carcinoma who did

imaging; FDG uptake in the stomach and intestines was less than in not use iv PPI before imaging; FDG uptake in stomach was higher

the liver (Visual score: Grade 1). than liver (Visual score: Grade 3).
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Table 3. A visual comparison of patients with and without proton

pump inhibitors.

Visual “ppr(s) PPI()  Total p
1 129 92 221
Cardia 2 40 61 101 <0.001
3 9 19 28
1 133 93 226
Fundus 2 37 49 86 <0.001
3 8 30 38
1 121 85 206
Gastric Body 2 43 60 103 0.002
3 14 27 41
1 129 106 235
Antrum 2 34 51 85 0.041
3 15 15 30
1 148 109 251
Pylorus 2 14 47 58 <0.001
3 11 16 21
1 131 145 282
Duodenum 2 31 23 59 0.199
3 5 4 9
1 125 114 239
Jejunum 2 42 48 90 0.600
3 11 10 21
1 109 63 172
fleum 2 36 61 101 <0.001
3 33 44 77
1 129 121 250
Cecum 2 25 20 45 0.431
3 24 31 55
1 119 118 237
Asc.Col. 2 20 20 40 0.810
3 39 34 73
1 143 133 276
Trans.Col. 2 14 15 29 0.796
3 21 24 45
1 142 139 281
Desc.Col. 2 17 15 32 0.745
3 19 18 37
1 116 92 208
Sig. Col. 2 23 40 63 0.062
3 39 40 79
1 124 110 234
Rectum 2 29 37 66 0.602
3 25 25 50
PPI (+): patients using proton pump inhibitors, PPI (-): patients not using proton pump
inhibitors, n: number of cases, SD: standard deviation, Med: median, Min: minimum,
Max: maximum, SUVmax: maximum standardized uptake value, Asc.Col: ascending
colon, Trans.Col: transverse colon; Desc.Col: descending colon, Sig. Col: sigmoid colon

DISCUSSION

Similar to our study, Yamamoto et al. (15) used iv PPIs
in their study on rats. However, probably due to very
small size of rats, the measurements were obtained
by removing the relevant GI segment of the rats and
taking measurements on a gamma counter instead of
scanning images on a PET/CT device. In this study,
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observed no effect of iv PPI use on the physiological
FDG uptake in the esophagus and stomach, while
the FDG activity in the small intestines and colon
were significantly decreased. However, in our study,
we observed that the use of iv PPIs decreases the
FDG uptake in the duodenum and transverse colon
along with many gastric segments. In addition to the
SUVmax measurements, we also calculated the GI
segment/hepatic SUVmax ratios in our study. This way,
a statistically more significant difference was obtained,
especially in the stomach segments and ileum. In
the study of Yamamoto et al. (15), the change in the
stomach may have been overlooked since the ratio of
the measurements to the liver could not be evaluated.
In our study, no statistical difference was observed in
the antrum and pylorus when only the difference in
FDG uptake was examined, but the evaluation of the GI
segment/liver SUVmax ratio revealed a difference in the
antrum and pylorus. In addition, because Yamamoto et
al. (15) could not evaluate the ratio of their SUVmax
measurements to the liver, a dose difference that could
be caused by a possible extravasation of the FDG dose
given to the rats could be missed. Yamamoto et al (15).
also observed that iv PPIs decreased the FDG uptake in
the small intestines and colon. We, on the other hand,
divided the small intestine and colon into segments
within themselves and found that the use of an iv PPI
reduced the FDG uptake in the duodenum, ileum, and
transverse colon.

Domeki et al. (16) used oral rabeprazole in a human
study and investigated its effect on the physiological
FDG uptake in the stomach and colon. Similar to
our study, the investigators observed that the PPI
significantly reduced the physiological FDG uptake in
the stomach and colon, but especially in the stomach.
Domeki et al. (16) attributed this impact, which was
more evident in the stomach, to the mucosal absorption
of the orally administered PPI. However, our study
showed that direct mucosal absorption may not be an
accurate pathophysiological explanation. As a matter
of fact, our study showed that iv PPI administration
significantly decreased the physiological FDG uptake,
especially in the stomach. Domeki et al. (16) did not
evaluate small intestinal segments in their study. They
also did not assess the stomach and colon segments
separately. Another limitation of that study is that the
GI segment/liver SUVmax ratio was not evaluated. In
addition, for this study, patients were required to use
the PPI orally for 3 nights before the study. Since three
days of medication use is required for imaging with
oral PPI, it loses its applicability when urgent and early
scans are required. IV administration of a PPI before
FDG PET/CT, however, is a very practical and reliable
method.
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In this study, we aimed to identify the effects of
intravenous PPI use on the physiological FDG uptake
in the stomach and intestines. There are studies in the
literature reporting that PPIs exhibit inhibitory activity
on intestinal peristalsis with their anticholinergic effects
(17, 18). Our findings may be due to this anticholinergic
impact of PPIs. However, previous studies have shown
that PPIs also have an anti-inflammatory effect (19-21).
The decreased FDG uptake observed in the PPI group in
our study may be due to suppression of inflammation.
Even though we did not include patients with gastric or
intestinal symptoms to avoid this bias, we were not able
to exclude an inflammatory condition endoscopically.
However, considering that the purpose of FDG PET/
CT is to distinguish between malignant and benign
conditions, even if PPIs have an anti-inflammatory
effect, it is obvious that it will contribute to this major
purpose.

The limitations of our study are that it is retrospective.

CONCLUSION

Our findings indicate that intravenous administration
of a PPI before FDG PET/CT imaging can decrease the
FDG uptake in the gastrointestinal tract. We think that
this practice can reduce false positive findings in the
gastrointestinal system and help identifying gastric and
intestinal cancers by reducing background activity.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out
with the permission of Diyarbakir Training and Research
Hospital Ethics Committee (Date: 21.04.2022, Decision
No: 72).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper and that they have approved the
final version.

REFERENCES

1. Boellaard R, Delgado-Bolton R, Oyen W], et al. European
Association of Nuclear Medicine (EANM). FDG PET/CT:
EANM procedure guidelines for tumour imaging: version 2.0.
Eur ] Nucl Med Mol Imaging 2015; 42: 328-54.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Howard BA, Wong TZ.

18E-FDG-PET/CT imaging for
gastrointestinal malignancies. Radiol Clin North Am 2021; 59:
737-53.

. de Geus-Oei LE van der Heijden HE, Corstens FH, Oyen WJ.

Predictive and prognostic value of FDG-PET in nonsmall-cell
lung cancer: a systematic review. Cancer 2007; 110: 1654-64.

. Jayaprakasam VS, Paroder V, Schoder H. Variants and pitfalls in

PET/CT imaging of gastrointestinal cancers. Semin Nucl Med
2021; 51: 485-501.

. Jamar F, Buscombe J, Chiti A, et al. EANM/SNMMI guideline for

18E-FDG use in inflammation and infection. ] Nucl Med 2013;
54: 647-58.

. Pijl JB, Nienhuis PH, Kwee TC, Glaudemans AW]JM, Slart RHJA,

Gormsen LC. Limitations and pitfalls of FDG-PET/CT in
infection and inflammation. Semin Nucl Med 2021; 51: 633-45.

. Abouzied MM, Crawford ES, Nabi HA. '8F-FDG imaging: pitfalls

and artifacts. ] Nucl Med Technol 2005; 33: 145-55

. Shreve PD, Anzai Y, Wahl RL. Pitfalls in oncologic diagnosis

with FDG PET imaging: physiologic and benign variants.
Radiographics 1999; 19: 61-77.

. Wang X, Koch S. Positron emission tomography/computed

tomography potential pitfalls and artifacts. Curr Probl Diagn
Radiol 2009; 38: 156-69.

Pilkington P, Lopci E, Adam JA, Kobe C, Goffin K, Herrmann
K. FDG-PET/CT variants and pitfalls in haematological
malignancies. Semin Nucl Med 2021; 51: 554-71.

Koppula BR, Fine GC, Salem AE, et al. PET-CT in clinical adult
oncology: III. gastrointestinal malignancies. Cancers (Basel)
2022; 14: 2668.

Shmidt E, Nehra V, Lowe V, Oxentenko AS. Clinical significance
of incidental [18 F]FDG uptake in the gastrointestinal tract
on PET/CT imaging: a retrospective cohort study. BMC
Gastroenterol 2016; 16: 125.

Kousgaard SJ, Thorlacius-Ussing O. Incidental colorectal FDG
uptake on PET/CT scan and lesions observed during subsequent
colonoscopy: a systematic review. Tech Coloproctol 2017; 21:
521-9.

Le Roux PY, Duong CP, Cabalag CS, Parameswaran BK, Callahan
J, Hicks RJ. Incremental diagnostic utility of gastric distension
FDG PET/CT. Eur ] Nucl Med Mol Imaging 2016; 43: 644-53.

Yamamoto E Nakada K, Zhao S, Satoh M, Asaka M, Tamaki N.
Gastrointestinal uptake of FDG after N-butylscopolamine or
omeprazole treatment in the rat. Ann Nucl Med 2004; 18: 637-40.

Domeki Y, Yamazaki E, Matsuura A, Kitajima K, Murakami K,
Kato H. Effects of a proton pump inhibitor on the physiological
accumulation of fluoro-2-deoxy-D-glucose (FDG) in FDG-
positron emission tomography. Surg Today 2012; 42: 927-33.

Okabe S, Takagi K, Inoue K. Effect of NC-1300-O-3 on healing of
acetic acid-induced gastric ulcers in rats. Jpn ] Pharmacol 1993;
62:25-33.

Suzuki M, Nakamura M, Mori M, Miura S, Tsuchiya M, Ishii H.
Lansoprazole inhibits oxygen-derived free radical production
from neutrophils activated by Helicobacter pylori. J Clin
Gastroenterol 1995; 20: 93-6.

Yoshida N, Yosikawa T, Tanaka Y, Fujita N, Kassai K, Naito Y.
A new mechanism for anti-inflammatory actions of proton
pump inhibitors-inhibitory effects on neutrophil-endothelial cell
interactions. Aliment Pharmacol Ther 2000; 14: 74-81.

Wandall JH. Effects of omeprazole on neutrophil chemotaxis,
super oxide production, degranulation and translocation of
cytochrome b-245. Gut 1992; 33: 617-21.

Suzuki M, Mori M, Fukumura D, et al. Omeprazole attenuates
neutrophil-endothelial cell adhesive interaction induced by
extract of Helicobactor pylori. ] Gastroenterol Hepatol 1999; 14:
27-31.

147



Original Article

DOI: 10.38053/acmj.1259439
Anatolian Curr Med ] 2023; 5(2); 148-152

s ANATOLIAN

CURRENT MEDICAL

A new prognostic marker in small cell lung cancer: red cell
distribution width ratio of hemoglobin

Figen Oztiirk Ergiir, ®Ayperi Oztiirk
Department of Chest Disease, Ankara Atatiirk Chest Diseases and Thoracic Surgery Training and Research Hospital, University of Health
Sciences, Ankara, Turkey

Cite this article as: Oztiirk Ergiir F Oztiirk A. A new prognostic marker in small cell lung cancer: red cell distribution width ratio of
hemoglobin. Anatolian Curr Med J 2023; 5(2); 148-152.

ABSTRACT

Aim: The ratio of hemoglobin (Hb) to red cell distribution width (RDW) (HRR) has been defined as an effective prognostic
factor in various cancer types. The aim of this study is to investigate the prognostic role of HRR value in small cell lung cancer
(SCLQ).

Material and Method: A total of 1039 patients diagnosed with SCLC between 2010-2021 were included in the study. After
exclusion of 199 patients without positron emission tomography-computerized tomography (PET-CT), age, gender, additional
disease histories, smoking history, pathological stages, survival status, disease progression times, treatments applied, first
hemoglobin obtained after diagnosis, red cell distribution width and ratios, and other laboratory parameters of 840 patients
were recorded. The log-rank test and the Cox proportional hazards model were used to identify predictors of mortality.
Results: A total of 840 patients were included in the study. The median overall survival (OS) and the progression-free survival
(PS) times of the patients were 9 months, and 7 months, respectively. The cut-off value for HRR was determined 0.580
(sensitivity 78.73%, specificity 37.88%). In this study, each one-unit increase in HRR reduces death and survival by 1.6 times
detected, and it was revealed that HRR had a statistically significant effect on OS and PS. When the patients were divided into
two as limited and extensive disease, there was a statistically significant difference between the groups in terms of OS (12-6
months) and PS (10-6 months), but no significant difference was found in terms of HRR between these two groups.

Conclusion: HRR is an easily accessible, inexpensive parameter that can be used as a prognostic marker in patients with SCLC.

Keywords: HRR, SCLC, survival, prognosis

INTRODUCTION

Small cell lung cancer (SCLC) constitutes approximately
15-20% of all lung tumors (1). It has a poor prognosis
due to its faster tumor replication time and thus the
early development of distant metastases. Although SCLC
responds dramatically to chemotherapy and radiotherapy;,
overall survival (OS) and progression-free survival (PS)
of patients are adversely affected due to tumor resistance
or recurrence within one year (2).

It was reported that hemoglobin (Hb) value, which reflects
the degree of anemia, may be an independent predictor
of prognosis in solid organ tumors and hematological
malignancies such as lymphoma and multiple myeloma
(7). Red cell distribution width (RDW) is an important
complete blood count (CBC) parameter used in the
diagnosis and differential diagnosis of various types of
anemia. It was shown to be closely associated with poor
prognosis in cardiovascular and oncological diseases
(8,9). High RDW values are associated with an indicator
of poor prognosis in patients with lung cancer, breast
cancer, esophagus and kidney cancer (10-13). Wherefore
Hg and RDW values are affected by many non-neoplastic
conditions alone the Hb/RDW ratio (HRR) may be a

In recent years, numerous studies have examined the
prognosis of SCLC. A few molecular markers such as
Glasgow prognostic score(3), alkaline phosphatase (ALP)
(4) and lactate dehydrogenase (LDH) level (5), serum
P53 antibody (6) have been confirmed to be associated
with mean survival in patients with SCLC; however, these

molecular markers are of limited use due to the complex
and expensive detection methods thereof. Therefore, it is
of great importance to identify more economical, useful,
and effective biomarkers to evaluate the prognosis of
patients with SCLC.
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more independent marker (14).

There are few studies on SCLC due to both the lack of new
treatment regimens and simple and effective prognostic
factors to evaluate the prognosis (15). In this study, it was
aimed to determine that the HRR value, which is an easily
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measurable, repeatable, and inexpensive parameter, is an
independent prognostic factor for OS and PS, with the
number of patients we think may be sufficient considering
this deficiency.

MATERIAL AND METHOD

The study was carried out with the permission
of University of Health Sciences, Ankara Atatiirk
Sanatoryum Training and Research Hospital Clinical
Researches Ethics Committee (Date: 22.02.2023,
Decision No: 2661). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Patients

SCLC patients diagnosed at Ankara Atatiirk Sanatoryum
Training and Research Hospital between January 2010
and January 2021 were included in the study. Inclusion
criterias are: (i) histopathologically diagnosed SCLC;
(ii) adequate imaging data for computed tomography
(CT), magnetic resonance imaging device (MRI), and
PET-CT tumor staging; (iii) no previous antitumor
therapy  including radiotherapy, chemotherapy,
immunotherapy, and targeted therapy; (iv)routine
findings of blood analysis and blood biochemistry,
hospital-based laboratory test results. Exclusion criteria
are: (i) patients younger than 18 years of age; (ii) patients
with non-small cell lung carcinoma; (iii) patients with
a secondary malignancy; (iv) patients with comorbid
infections, inflammatory diseases, lymphoproliferative
diseases, additional diseases such as chronic obstructive
pulmonary disease (COPD), coronary artery disease
(CAD), diabetes mellitus (DM) affecting the RDW value.

1039 SCLC patients were screened. 199 patients who
had no PET-CT were excluded from the study, and
840 patients were included in the study. The study was
designed retrospectively, no written informed consent
form was obtained from patients.

Clinical Data
Clinical data such as age, gender, smoking history, staging,
treatment regimens (chemotherapy, radiotherapy),

adjuvant therapy, neoadjuvant therapy, operation],
diagnosis time, initial HRR values were recorded. The
HRR value was calculated using CBC values as follows:
Hb(g/dl)/RDW (%).

Tumor Staging

Tumor staging was based on the eighth edition of the
staging criteria published by the International Association
for the Study of Lung Cancer (16).

Observation Indicators

The following indicators of observation were used: OS
was defined as the time from first treatment to death or

last follow-up, while PS was defined as the time from
the start of first-line chemotherapy to the date of disease
progression or death.

Statistical Analysis

Descriptive  statistics (mean, standard deviation,
minimum, median, maximum) were used to describe
continuous variables. The distribution of continuous
variables was examined using a Shapiro-Wilk test, and
variables with p-levels under 0.05 were considered
to have abnormal distribution. Overall survival and
progression-free survival were evaluated by the Kaplan-
Meier method. The effect of CBC parameters on survival
was examined by Cox Regression analysis. The power of
CBC parameters to predict death and progression were
examined by A Receiver Operating Characteristic (ROC)
analysis.Statistical significance level was determined as
0.05. Analyzes were performed using MedCalc® Statistical
Software version 19.7.2 (MedCalc Software Ltd, Ostend,
Belgium; 2021).

RESULTS

199 patients without PET-CT were excluded from the
study, and 840 patients were included. The demographic
data and clinical characteristics of the patients were
shown in Table 1. The majority of the patients were
male (n=751, 89.4%). The mean age was 62,2 +9,1 years
(25-88). 44.2% (371) of the patients were smokers, and
the mean number of packs/year was 40. There was
no comorbid disease in 57.5% of the patients. When
patients were classified according to tumor size, lymph
node metastasis, and distant organ metastasis; 70% of
them were in the T4 group; 54.7% were in the N3 group,
and 59.6% were in M0. The most common organ with
metastasis was bone (n=111, 13.2%) (Table 1).

The laboratory parameters of the patients are given
in Table 1. Mean lymphocyte/C-reactive protein
(CRP) ratio (LCR) value was 0.5 (0-361), neutrophil/
lymphocyte ratio (NLR) value 3.4 (0-12684.7), platelet/
lymphocyte ratio (PLR) value 151.4 (20-54187.2) and
HRR value 1.0 (0.3-1, 4). The median OS of the patients
was 9 months, and the median PS was 7 months. The
effects of LCR, NLR, PLR, CRP/Alb, and HRR values on
survival were examined. According to statistical analysis,
while the significant effect of LCR was only in overall
survival (p=0.03) on the other hand HRR was found to
be an expressive effect in both OS and PS (p=0.01) (Table
2). The cut-off value of HRR was determined by the ROC
analysis as <1.08 and is shown in Figure 1. Moreover, it
was determined as a remarkable result that each one-unit
increase in HRR reduces both mortality and progression
by nearly 1.6-fold(Figure 2).
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Table 1: Demographic Data
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Figure 1: HRR ROC analysis graph
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Figure 2: The effect of HRR on OS (Each one-unit increase in HRR
reduces mortality by 1.6-fold)

In our study, there was a statistically significant
difference between limited and extensive disease in
terms of OS (12 /6 months) and PS (10/6 months)
(p<0.001), in parallel with the studies performed so
far. On the other hand, when laboratory parameters
were examined between limited and extensive stages,
while there was no difference was found for HRR, but
statistically, a significant difference was found for PCR,
NLR, and CRP/AIb between the two groups (Table 3).

Table 3: Determination of Factors Predicting Progression and

Mortality

n (%)
Gender
Male 751 (89.4)
Female 89 (10.6)
Age 62.2 (+9.1)*
Smoking 371 (44.2)
Smoking consumption amount (Pack/year) 48.9(+25.5)*
Tumor Size (mm) 71.2+28.7*
T1 50 (6)
T2 110 (13.1)
T3 88 (10.5)
T4 592 (70.5)
NO 43 (5.1)
N1 34 (4)
N2 304 (36.2)
N3 459 (54.7)
MO 501 (59.6)
Mla 103 (12.3)
M1b 236 (28.1)
Metastasis localizations:
Bone 111 (13.2)
Opposite Lung 22 (2.6)
Liver 16 (1.9)
Surrenal 25(3)
Brain 10 (1.2)
> Two organs 328 (39.1)
Laboratory parameters: Med(min-max)
Hemoglobin 14(6.8-18.5)
Lymphocyte (103) 1.8(0-5.6)
Neutrophil 6.2(0-51.5)
Platelet 277(31-972)
RDW 14.6(11.8-31.2)
Albumin 4.2(1.9-49.2)
CRP (mg/l) 3.3(0-321.1)
LCR 0.5(0-361)
NLR 3.4(0-12684.7)
Platelet/ Albumin 60.8(1-260.6)
PLR 151.4(20-54187.2)
CRP/ Albumin 0.5(0-65.7)
HRR 1.0(0.3-1.4)
CRP: C-reactive protein, HRR: Hemoglobin/ Red cell distribution width ratio LCR:
lymphocyte/CRP ratio, NLR: neutrophil/ lymphocyte ratio PLR: Platelet/ lymphocyte
ratio RDW: Red cell distribution width, *: Mean + SD
(O PS

P HR 95% GA P HR 95% GA
LCR 0.038 0.997 0.995-1.00 0.079 0.998 0.995-1.00
NLR 0.798 1.00 1.00-1.00 0.686 1.00 1.00-1.00
Platelet/Alb.  0.627 1.00 0.999-1.002 0.203 1.001 0.999-1.003
PLR 0.988 1.00 1.00-1.00 0.877 1.00  1.00-1.00
CRP/Alb. 0.067 1.020 0.999-1.042 0.133 1.017 0.995-1.040
HRR 0.013 0.605 0.406-0.901 0.019 0.624 0.421-0.925
CRP: C-reactive protein, HRR: Hemoglobin/ Red cell distribution width ratio, LCR:
lymphocyte/CRP ratio, NLR: neutrophil/ lymphocyte ratio PLR: Platelet/ lymphocyte
ratio
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AUC p Cut-off value Sensitivity Specificity

LCR 0.515 0.718 >0.09 83.09 30.77
NLR 0.633 <0.001 >2.93 63.90 63.64
Platelet/Alb. 0.688 <0.001 >39.77 72.08 60.61
PLR 0.581 0.021 >190 34.63 80.30
CRP/Alb. 0.570 0.078 >0.149 77.66 39.39
HRR 0.580 71 <1.08 78.73 37.88
CRP: C-reactive protein, HRR: Hemoglobin/ Red cell distribution width ratio, LCR:
lymphocyte/CRP ratio, NLR: neutrophil/ lymphocyte ratio PLR: Platelet/ lymphocyte
ratio
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DISCUSSION

While the prognosis of patients with non-small cell
lung cancer (NSCLC) has greatly improved with recent
advances in molecular biology techniques and the advent
of targeted drugs and immunotherapy, the survival
of patients with SCLC has not changed due to the lack
of both new treatment regimens and simple-effective
prognostic factors to assess the prognosis. Therefore, it is
essential to find new and effective prognostic indicators
to improve the prognosis of patients with SCLC. Studies
have confirmed that HRR is associated with the prognosis
of patients with esophageal (17), head and neck tumors
(18), and NSCLC (19), whereas the number of studies on
patients with SCLC is very few (20).

Although there are studies showing the prognostic values
of RDW and hemoglobin separately in patients with lung
cancer, studies showing the prognostic effect of HRR on
lung cancer are limited. In the first study conducted with
HRR by Sun et al. (17) in 362 patients receiving curative
treatment for esophageal cancer, hemoglobin and RDW
alone were not found to be significant in terms of survival,
while HRR was found to be predictive for overall survival.
Bozyaka et al. (19) reported that low HRR value may
be an independent predictor factor of overall survival
in their study consisting of 153 patients with advanced
NSCLC. In another study by Petrella et al. (14) 349
patients with a diagnosis of lung adenocarcinoma who
were undergone operation were included in the study.
It has been reported that the preoperative HRR value is
an effective prognostic factor together with pathological
lymph node involvement for disease-free survival in
resected patients.

The first study by Wu et al. (20), showing the prognostic
importance of HRR in SCLC, was conducted with a total
of 146 patients, and the cut-oft value for HRR was found
to be 0.985. OS was determined as 9 and 17.5 months in
the low and high HRR groups, respectively, and PS as 5
and 8.5 months, respectively. Univariate and multivariate
analyzes determined that low HRR was an independent
predictor of poor prognosis for OS. In our study, the
prognostic significance of HRR in SCLC patients was
evaluated. Our study was conducted with a larger number
of patients (840 patients). OS of the patients was found to
be 9 months and PS was found to be 7 months. When the
patients were examined according to the determined cut-
off value (<1.08), it was found that each one-unit increase
in HRR reduced mortality by 1.6-fold, and each one-unit
increase in HRR reduced progression by 1.62-fold.

There are studies on NLR and PLR as markers that can
be used as prognostic factors in lung cancer (5, 21).
However, in our study NLR and PLR values were not
statistically significant in relation to OS and PS in SCLC
patients.

HRR is a very easy, repeatable and inexpensive test
if chronic inflammatory diseases and autoimmune
diseases can be excluded. In our opinion, the fact that
patients with these diagnoses were not included in
our study conducted by screening a very large patient
population (1039 patients) increases the importance
of our study. While a large number of patients is the
other strength of our study, however, there are a few
limitations. First, it is a single-center retrospective
study, and second, there is no standard cut-off value
that can be compared in the literature.

CONCLUSION

Our study shows that HRR value is a prognostic factor
and may be predicted survival in SCLC patients.
However, prospective studies are needed to show the
relationship of HRR with OS and PS as independent
factors, considering all the factors affecting the HRR
value.
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ABSTRACT

Aim: Dry mouth has been considered a clinical finding of Parkinson’s disease (PD), but we think otherwise. We studied if
the olfactory bulbectomy (OBX) might rely on the superior salivatory nucleus (SSN), submandibular ganglia (SMGn), and
submandibular glands (SLGI) circuity disruption induced submandibular gland degeneration related dry mouth in rats.

Material and Method: This study was carried out on twenty-six male rats. Five (GI-n=5), six (GII, n=6), and sixteen (GIII,
n=15) of them were used as control, SHAM, and OBX groups, respectively, and followed eight weeks. PD-related clinical
examinations were done before and after the experiment (1/day), and animals were decapitated. The olfactory bulb volumes
(mm?3), degenerated neuron densities of SSN/SMG (n/mm? and SMGI follicles volumes were detected serologically. Olfactory
bulb volume values and degenerated neuron density values of SSN/SMGn/SMGI follicles volumes were compared statistically.

Results: OBX-applied animals showed anosmia, tremors, rigidity, and memory loss. The mean olfactory bulb volumes
(mm?), degenerated neuron density of SSN (n/mm?), SMGn (n/mm?), and follicles volumes of SMGI (cubic micrometer/
mm?) were measured in the order written as; (4.27+0.21), (4+1), (5%2), (81.23+13.34).106 in GI; (3.67%0.33), (14+3), (17+4),
(72.45+11.78).106 in GII and (2.91+0.14), (23+5), (2948), (57.19£11.93).106 in Group III. The mean P values between
olfactory bulb volumes, degenerated neuron densities of SSN and SMGn, and salivary follicles volumes were: p<0.005 in GI/
GII; p<0.0005 in GII/GIII; p<0.0001 in GI/GIIL.

Conclusion: OBX-related olfactory network designalisation may be responsible for SSN/SMGn circuitry degeneration-
induced SMGI atrophy-based dry mouth. The OBX-related dry mouth should be considered a causative factor for Parkinson’s
disease, not a result.

Keywords: Olfactory bulbectomy, salivatory nucleus, submandibular ganglion, facial nerve, salivary gland

INTRODUCTION

Anosmia and ageusia are the most common and
frequent nonmotor features of Parkinson’s disease (PD)
(1). Olfactory involvement usually occurs together with
parasympathetic dysautonomia (2). Psychiatric disorders
and cognitive problems are also common manifestations
(3). The olfactory impulses augment appetite, salivation,
and food intake (4). Taste and smell loss decreases
salivary secretions (5). The saliva is required for
swallowing and digestion. Pavlov reported that classic
conditioning could also secrete saliva (6). There is an
important relationship between smell, taste, and salivary
secretion. Smell disorders cause decreased salivary
secretions (7). The odor augments appetite, salivation,
and food intake (4). Taste and smell loss decrease in
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parotid salivary functions (5). The facial nerve modulates
parasympathetic innervation of the salivary, lacrimal,
and paranasal-oral mucosal glands via postganglionic
parasympathetic fibers of the pterygopalatine ganglion
(8). Dry mouth, difficulty in slowing, and digestive
disorders are troublesome components of PD. Because PD
is accompanied by amyloid degeneration of the salivary
secretion starting facial, glossopharyngeal, and vagal
salivatory nuclei, sympathetic ganglia, and myenteric
plexus (8). Facial nerve lesions lead to decreased salivary
secretion (9). It has been reported that damage to the
olfactory pathways causes the same neuropathological
changes in neural nuclei and circuits that are frequent PD
(10).If so, dry mouth caused by superior salivary nucleus-
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facial nerve-submandibular gland circuitry disruption
induced by olfactory signal loss should be considered the
cause of Parkinson’s disease, not as a causative agent for
Parkinson’s disease.

MATERIAL AND METHOD

The study was carried out with the permission of
permission of Atatiirk University, Faculty of Medicine,
Ethics Committee for Animal Experiments (Date:
09.11.2022, Decision No: E-42190979-000-2200225459).
All procedures were carried out under ethical rules and
principles.

26 Wistar Albino male rats were included in this study.
The test subjects were placed in single stainless steel cages
at 21°C and cycles of light and dark with appropriate
humidity. A standard feeding was given to test subjects
for nutrition.

The subjects were divided into three random groups.
For pain control balanced, injectable anesthetics were
preferred. Isoflurane was applied by a face mask, 0.2 mL/
kg of the combined drugs (Ketamine HCL, 150 mg/1.5
mL; Xylazine HCL, 30 mg/1.5 mL; and distilled water, 1
mL) was administered before the surgical procedures.
The study groups were; the control group (Group I, n=5),
the SHAM group, and (Group II, n=5). Burr holes were
made, and olfactory bulbectomy (OBX) was not applied,
and the study group, in which bilaterally OBX was done
via a micro clamp (Group III, n=16), and all groups were
observed for ten weeks. During the ten weeks, all subjects
were observed without any medical treatment. They were
seen for noticing their vital findings with ten minutes
periods two times a day during the experiment. The test
subjects’ olfactory functions, appetite status, and weight
were recorded. After ten weeks of follow-up, all subjects
were decapitated under general anesthesia. The total brain
structures of all test subjects were stored in 10% formalin
solutions for seven days. After cleaning procedures, all
tissue specimens underwent histologic evaluation.

The volumes of olfactory bulbs were measured and
recorded macro anatomically. Both olfactory bulbs,
brainstem, superior salivatory nucleus (SSN), and SLGI
sections were stained with GFAP and hematoxylin-eosin.
Olfactory bulbs and superior salivary nuclei sections were
stereologically analyzed. With olfactory bulb volume
values, degenerated neuron densities of the superior
salivary nucleus and submandibular ganglion and follicle
volumes of the SLGI were compared.

Histopathological Procedures

The olfactory bulbs were sliced in 5 pm thickness at
each 30 um length. Every 28th and 29th, section were
sampled to calculate the volume of olfactory bulbs.
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The fractioner method studies the total number of
olfactory bulb glomerulus. Specimen slices were stained
with hematoxylin-eosin (H&E) and GFAP methods
and examined under a light microscope. To detect the
olfactory nerve lesion, portions were taken parallelly to
the long axis of the nerves. The same procedures were
performed for the SSN to reveal histology.

Stereological Analysis

Stereological methods have a significant role in the
estimation of particle density. Stereological methods
determine the number of a particle per unit volume by the
integral method. Suppose the point taken as a reference
in one of two consecutive parallel sections taken from
the tissue to be examined at intervals smaller than the
diameter of the particle to be estimated is not present.
In that case, it is taken as a disector pair and included in
the count.

In our study, sections were cut with measurements
corresponding to values below the nucleus diameter of
the neuron cells to be examined. The physical dissecting
method was used. Therefore, 20 sections of 3 microns
passing through the plane of the superior salivator nucleus;
20 sections of 5 microns passing through the plane of
the ganglion were taken from the SLGL The physical
dissection method was also performed to determine
degenerated neurons in the superior salivary nucleus. In
Kolmogorov-Smirnov and Shapiro-Wilk tests, there was
no normal distribution in all groups (p<0.05). The Mann-
Whitney-U test was applied to the separately compared
groups for independent samples compared in pairs and
then analyzed with the Kruskal-Wallis test. For the p-value
used for multiple comparisons by dividing 0.05 by six with
Bonferroni regulation, a value of p< 0.0098 was considered
significant. Statistically, the p-value was considered
significant at the 0.05 level. (Confidence interval 95%).
Since the olfactory bulbs resemble an ellipsoid, the volume
values were also estimated by the volume formula of the
ellipsoid (10). Follicle volumes of the salivary glands were
measured with the method Aydin N et al. used to measure
the thyroid gland follicle volumes. Data were analyzed
using the method (SPSS® for Windows v. 12.0, Chicago,
USA). Data analysis consisted of the Kruskal-Wallis and
Mann-Whitney U tests. Differences were considered
significant at p< 0.05.

RESULTS

Anosmia, finger tremors during food selection, rigidity,
andloss of memory were seen in OBX-applied subjects. To
evaluate the finger tremor sign, which is the typical finding
of PD, the subjects were subjected to tests to determine
tight-handedness. Tremors more than six times per
minute were found to be significant. Histopathological
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evaluation of the specimens was demonstrated in
Figures 1-5. OOBX-applied animals showed anosmia,
tremors, rigidity, and memory loss. The mean olfactory
bulb volumes (mm?3), degenerated neuron density of SSN
(n/mm?), SMGn (n/mm?3), and follicles volumes of SMGI
(cubic micrometer/mm?3) were measured in the order
written as; (4.27+0.21), (4+1), (5+2), (81.23+13.34).106
in GI; (3.67+0.33), (1443), (17£4), (72.45+11.78).106 in
GII and (2.91+0.14), (23+5), (2948), (57.19+11.93).106
in Group III. The mean P values between olfactory
bulb volumes, degenerated neuron densities of SSN and
SMGn, and salivary follicles volumes were: p<0.005 in
GI/GIL p<0.0005 in GII/GIIL; p<0.0001 in GI/GIII.

In macroscopic evaluation decrease in olfactory bulb
volume, obstruction of the ethmoid foramen, thickening
and adhesions in the dura and arachnoid membranes
inflammatory changes in the subfrontal area was
seen. Histopathologically degeneration in glomerules
of olfactory bulbs, decrease in glial cell density and
interneuronal connections, and inflammatory changes in
olfactory bulbs were evaluated. Inflammation, adhesions,
thickening in dural structures, and ischemic pathologies
were observed. In the analysis of salivatory nuclei,
neuronal degeneration such as cytoplasmic and nuclear
condensation, pericytoplasmic halo formation, dendritic
fragmentation, cellular angulation, and neuronal loss
existed. In the control group, minimal, sham mild,
study severe changes were observed. Specific findings of
the histopathological evaluation were demonstrated in
Figures 1-5.

In the microscopic analysis of sublingual glands, SSN
and sublingual ganglion (SLGn) degenerated neurons
were rarely observed in the control group because of
postmortal degeneration due to technical reasons. Still,
mild degeneration was observed in the SHAM group,
and severe degeneration was observed in the study group.
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Figure 1. Vertical sections of the olfactory bulb in a normal subject
shows the histological structures of the olfactory nerve and the
olfactory glomeruli that we examined. A subject from the SHAM
group has a partially deformed olfactory bulb (in figure B), and a
subject from the study group has a significantly deformed olfactory
bulb in figure C (Light Microscope, H&E, 4X magnification/A, B, C).
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Figure 2. By the immunohistochemical method, Vertical sections

of the olfactory bulb in a normal subject show the histological
structures of the olfactory nerve and the olfactory glomeruli we
examined (in figure-A. A subject from the SHAM group has a
partially deformed olfactory bulb in figure B, and a subject from the
study group has a significantly deformed olfactory bulb in figure C
(LM, GFAP, x4/A, B, C).

SSN

v .

Figure-3. localization of the nucleus salivatory superior (A, B) and
normal nucleus neurons (C), moderately degenerated neurons of the
SHAM group (D), and highly deformed neurons of the study group
are observed in a rat (LM, HE, x4/A; x20/C-E).

Figure-4. localization of the nucleus salivatory superior (A, B) and
normal nucleus neurons (C), mildly degenerated neurons of the
SHAM group (D), and highly deformed neurons of the study group
are observed in a rat (LM, GFAP, x4/A; x20/C-E).
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Fgure-5. In a normal subject, the serous (S) and mucous (M) parts
of the submandibular gland, lingual artery branch (LAb), and
lingual nerves branch (LNb) are observed. Again, submandibular
ganglion in a normal subject; moderately degenerated neurons
included SLG in group 2; and high degeneration in neurons included
submandibular ganglion belonging to group 3 (LM, H&E, x4/A: x20/
BCD).

S Y e e v 5" ; RO
Figure-6. In a normal subject, the serous-mucous parts of a
submandibular gland (A-B); moderately degenerated epithelial
cells included salivary gland in group 1 (C); and severely

high degeneration in epithelial cells included salivary gland
submandibular ganglion belonging to group 3 (D)(LM, H&E, x4/A:
x20/B, C, D, Serous S, Mucous M)

DISCUSSION

An important anatomical, physiological, and even
psychological interaction exists between the senses
of smell, taste, and salivary secretion. Smell disorders
cause a significant loss in eating habits and quality of
life. Changes in odor perception also negatively affect
food taste. Olfactory dysfunction dangerously affects
taste sensitivity and saliva secretion (7). The odor
augments appetite, salivation, and food intake (4). Taste
and smell loss decrease parotid salivary functions (5).
The secretion of saliva is an important physiological
function for swallowing and digestion. Pavlov reported
a century ago that saliva in dogs could also be secreted
by classical ring-tone conditioning (6). Odor stimuli
play an important role in the perception of ingested food
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flavor. Food-related odors have been shown to induce
appetite, salivation, gastric acid, and insulin secretion
(11). Olfaction stimulates salivary secretions (12).
Olfactory signals start salivary reflexes (13). Olfactory
impairment and depression can be seen in the onset of
PD motor manifestations (14). Anosmia and ageusia are
common nonmotor features of PD (15, 16). Olfactory
involvement leads to parasympathetic dysautonomia
(2). The amygdala-hippocampal complex is functionally
implicated in conditioned olfaction and taste aversion in
learning memory and autonomic functions required for
food selection, eating, and metabolism (17).

The SSN is the primary parasympathetic center of the
submandibular and sublingual salivary glands. Their
neurons receive excitatory impulses from facial and
glossopharyngeal nerves; inhibitory impulses come
from cervical sympathetic (18). The SSN is a part of the
reticular formation and is placed between the trigeminal
nerve’s facial nucleus and spinal nucleus. The salivatory
nucleus extends from a level at the facial nucleus’s
caudal border through the facial nerve’s genu (19). The
SSN includes neurons that supply the intra-glandular
submandibular ganglion. The SSN cells are typical
preganglionic autonomic neurons (20). Preganglionic
neurons of the SSN receive excitatory inputs from the
solitary tract and the central nucleus of the amygdala (21,
22). The SSN innervates the submaxillary and sublingual
salivary glands by preganglionic fibers (23). The SSN
sends parasympathetic axons to salivary glands (24). The
parasympathetic neurons of the SSN controls the parotid
and von Ebner salivary glands (25). SSN stimulation
causes salivation from sublingual-submandibular glands
(26). Stimulation of the chords-lingual nerve evoked
saliva secretion from oral glands. Sympathetic nerve
stimulation decreased saliva secretion (27).

Facial Nerve - Superior Salivatory Nucleus Relations

The facial nerve includes the motor, sensory and
parasympathetic fibers (28). The general visceral motor
part gives autonomic parasympathetic innervation to
the lacrimal, salivary, and paranasal-oral mucosal glands
(29).

When afferent signals from smell, taste, and chewing
reach the central nervous system, they initiate salivation
from the salivary glands. Fluid salivary secretion generally
depends on parasympathetic cholinergic signals, while
sympathetic nerves, neuro peptides, and noradrenaline
signals salivary secretion. Since the salivary glands
have regenerative abilities, The autonomic nerves that
innervate them have a role in regeneration, gland
development, also maintaining their long-term normal
functions. We come across experimental findings that
the destruction of the olfactory pathways also negatively
affects the sympathetic nervous system.
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In previous studies of Aydin et al. SLGI lesions and
atrophy was studied in 10 weeks time to establish
substanti nigra degeneration. In this study we have
studied for 8 weeks time. In this study, we made a more
specific examination by also analyzing the superior
salivatory nuclei of the facial nerve to investigate the
more rational cause of dry mouth. The olfactory bulb
sends signals to the superior salivatory nucleus, which
is related to the facial nerve, via the olfactory pathways,
which sends parasympathetic impulses to the sublingual
and submandibular glands, which we focused on in
our study, unlike the previous ones. Interruption of
the olfactory pathways causes denervation injury in
the SSN. This injury also causes denervation injury in
sublingual and submandibular glands. Both injuries
disrupt secretion production in salivator glands and
reveal atrophy, which we analyzed volumetrically,
different from other studies.

Olfactory Bulb Lesion Induced Clinico-
Histopathological Problems Mimic Parkinson’s
Disease

Odor stimuli play a major role in the perception of
food flavor, appetite, salivation, and release of enzyme
and hormone secretion to the metabolism of foods
(11). Olfactory bulb lesions lead to substantia nigra
degeneration, mammary gland insults, Peyer’s patches
hyperplasia induced by infections, hypothyroidism,
neuropsychiatric ~ disorders,  sexual  problems,
Hirschprung-like  disease, and spermatogenesis
disorders (10, 30-35). The findings summarized under
this title are generally observed in PD. However,
the events that caused these findings were recorded
as symptoms of PD. According to us, the correct
information is that these events started PD. Since the
regeneration capacity of olfactory nerves and glands is
present, we also observed that the secretory activities
returned in some subjects.

Brain Stimulation and Olfaction Relations in
Parkinson’s Disease

Deep brain stimulation is an effective treatment
method to improve motor and olfactory function and
odor identification (36, 37). Deep brain stimulation of
the subthalamic nucleus may also improve olfaction
and constipation (38). Subthalamic and pallidal deep
brain stimulation improves the quality of life, motor,
and nonmotor (39). Reversible improvement occurs
in olfactory dysfunction after subthalamic nucleus
stimulation (40). Chronic high-frequency stimulation
of the subthalamic nucleus induces neurogenesis in the
hippocampus and olfactory bulb and ameliorates mood
disorders and olfaction deficits (41). Neuroregeneration
occurring in olfactory bulbs can improve the course of
alarming findings.

Deep Brain Stimulation and Salivation

Deep brain stimulation ameliorates gastrointestinal
dysfunctions (42). Subthalamic nucleus deep brain
stimulation is an important option for treating
eating, sweating, absorption, metabolism, and
excretion disorders (43). Deep brain stimulation also
modulates oropharyngeal swallowing process arising
from olfactory disorders. We continue to work on
how noninvasive olfactory stimulation can be more
beneficial than a breakthrough.

Limitation: This study only includes experimental
results.

CONCLUSION

OBX-related olfactory network designalisation may
be responsible for SSN degeneration, and related
dry mouth is the first symptom of PD. Facial nerve
pathologies may cause dry mouth. If so, olfactory
signal loss induced superior salivatory nucleus-
facial nerve-salivary gland circuitry disruption may
lead to dry mouth and ageusia, which has not been
mentioned in the literature so far. Energy failure due
to neurodegeneration in the SSN may be responsible
for dry mouth in Parkinson’s disease.

Future Insights: This method, which has been
examined in the pathology of Parkinson’s, may also
open up horizons for these mechanisms in treatment.
We can predict from our studies that noninvasive
olfactory nerve, facial nerve, glossopharyngeal nerve,
and trigeminal nerve stimulations can be used in the
future.
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ABSTRACT

Aim: The influence of advanced age on the outcome of repeat resections performed for colorectal liver metastasis (CLM) is
ill-defined. We aimed to evaluate the safety and efficacy of repeat resections performed for the recurrence of CLMs in younger
(<70 years) and elderly patients (70< years), and to define predictive factors of survival.

Material and Method: A prospectively maintained database of a single center including 291 CLM patients between 1998 and
2019 was analyzed retrospectively. Short and long-term outcomes were compared among younger (n=99, 34%) and elderly
(n=192, 66%) patient groups who were treated by repeat resections for CLM recurrence.

Results: Although statistically not significant, analysis of different age groups (<70, 70-75, 75-80, and 80< years) have given
similar results in terms of 1, 3, and 5-year survival (p=0.143). Globally curative resection was validated as a determinant factor
in the estimation of survival following resections performed for recurrences according to multivariate analysis (p<0.05).

Conclusion: Repeat resections for the recurrence of CLMs in selected elderly patients are reliable with regards to similar

survival outcomes achieved compared to their younger counterparts.

Keywords: Colorectal liver metastasis (CLM), liver recurrence, resection, elderly patients

INTRODUCTION

Colorectal cancer (CC) stands for the third most common
cancer worldwide and the liver is the most common site
of distant organ metastasis with an approximate rate of
35-58% (1-3). Surgery with curative intent is the best
treatment option with an average 25-58% rate of 5-year
survival (4-6).

Around 60% of the patients experience liver recurrences
despite previously done curative-intent resections. Five-
year survival rates following resections performed for
liver recurrences are 21-88% (7-10). Improvements in
treatment methods and growing experience have enabled
surgeons to be more confident while performing surgery,
and thus have encouraged to perform multiple resections.

Advanced age is one of the main concerns in deciding to
perform liver surgery due to the increased risk of certain
perioperative complications (11). This becomes more
complicated when it is a redo surgery since re-resections
are technically more challenging due to the adhesions of
the previous surgery, and the liver is prone to bleeding
due to increased fragility. Therefore, the management of
repeat liver resections in elderly patients demands extra
effort and attention to provide certain benefit.
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We aimed to analyze and compare short and long-
term outcomes following repeat liver resections among
younger (<70 years) and elderly (70< years) patients. The
secondary end-point was to define predictive factors of
survival after recurrence.

MATERIAL AND METHOD

The study was carried out with the permission of
Istanbul Goztepe Prof. Dr. Siilleyman Yal¢in City
Hospital Clinical Researches Ethics Committee (Date:
22.02.2023, Decision No: 2023/0124 ). All procedures
were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki.

Consecutive patients who were treated at ‘Centre Hépato-
Biliaire, Paul Brousse Hospital, Villejuif, France, between
1998 and 2019 were investigated. Relevant ones with a
history of resection due to the recurrence of CLM were
considered for further analysis. The patients who were
managed non-surgically (Transarterial Embolization
(TAE), Transarterial Chemoembolization (TACE),
Radiofrequency Ablation (RFA), Microwave Ablation
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(MWA), SIRT (Selective internal radiation therapy)) or
resected by Two-stage Hepatectomy (TSH) or ALLPS
(Associated Liver Partition Portal Vein Ligation and
Staged-Hepatectomy) were excluded.

Short and long-term outcomes of younger and elderly
patients were compared with each other in terms of
clinical characteristics, operative, and histopathological
features, disease-free (DFS), and overall survival (OS).
Different aged groups (<70, 70-75, 75-80, and 80<years)
were compared with each other in terms of 1, 3, and
5-year OS. Obtained results were analyzed to define
predictive factors of survival after recurrence.

The terminology used to define the extent of resections
was selected according to ‘Brisbane Guidelines 2000’ Liver
resections that were classified as ‘major’ represented those
with equal to or more than three segments, and the ‘limited’
resections stated the ones less than three segments.

Preoperative Evaluation and Patient Selection

Included patients were selected from those
that were under routine follow-up after initial
resections performed for CLM. Detailed evaluations
(Abdominopelvic ultrasound (US), computerized
tomography (CT), magnetic resonance imagining
(MRI), and positron emission tomography (PET)
scans, measurement of tumor markers (CEA
(Carcinoembryonic antigen) and CA 19-9)) revealed
the ones with intra and extra-hepatic recurrences, and
also ensured to choose the ones that were feasible for
repeat resections.

Those who were considered for surgery were
preoperatively evaluated in detail during multi-
disciplinary meetings counting in the technically
demanding nature of resections because of possible
adhesions, increased fragility of the liver due to previous
chemotherapy and surgery, advanced age, and associated
co-morbidities.

Response to neoadjuvant therapy was determined by
CEA levels, radiological assessments on control scans,
and histopathological evaluations according to tumor
regression grade (TRG) (12). Responses were graded
according to a scoring scale between ‘0" and ‘5, which the
minimum grade (‘0") defining the term ‘non-assessable,
and with an increasing rate of response as the maximum
grade (‘5’) representing the complete response to
treatment.

The ones with estimated insufficient future liver remnant
(less than 30-40% postoperative remnant liver volume),
extra-hepatic site involvement that would not be
amenable for curative-intent resection, major vascular
proximity, multi nodularity, and large tumor size were
treated by preoperative chemotherapy.

Operational Characteristics

Whole abdominal exploration was performed routinely
to look for extra-hepatic disease. Afterward, a bi-manual
examination and US evaluation of the liver were performed
accordingly. Different types of resections (Anatomic
or non-anatomic) were selected to achieve complete
tumor removal. Patients that would not have sufficient
postoperative liver volume were treated with PVE (Portal
vein embolization) before the operation to achieve adequate
liver hypertrophy. Choice of vascular occlusions (None,
selective, total, exclusion) was taken according to the type
of resections. Ultrasonic dissectors, intra-operative US,
argon beam, and bipolar forceps were used to facilitate the
parenchymal dissections as much as possible.

Postoperative Follow-up and O

Postoperative follow-up was accomplished by physical
examination, measurement of tumor markers (CEA, CA
19-9), the hepatobiliary US at 1%t and every 4 months
consecutively; and chest, and abdominal CT scans were
performed every 8 months. Postoperative follow-up
findings were evaluated based on the type and frequency
of complications, and survival outcomes. The severity
of complications was assessed according to the ‘Dindo-
Clavien classification (13).

Study end-points

The primary end-point was to assess repeat liver resections
in elderly patients in terms of clinical outcomes when
compared to the younger patients. The secondary end-
point was to search for clinically relevant parameters, if
any, estimating survival outcomes.

Statistical Analysis

The clinical characteristics of the research sample were
compared using the x2 tests. For examining the survival
probabilities of the patients, the log-rank test of the Kaplan-
Meier method was used and compared according to
variable factors. Lastly, a univariate analysis was performed
among the research sample to identify independent
prognostic factors of survival. In the context of research, p
< 0.05 was considered statistically significant. Multivariate
analysis was performed to define independent predictive
factors of survival for factors with p < 0.1 in univariate
analysis. Statistical analysis of the research was performed
using SPSS* version 25.0 (IBM, Armonk, New York, USA).

RESULTS

Between 1998 and 2019, 443 patients were diagnosed with
liver recurrence of CLM. Those with history of resection
(n=291 (65.7%) ) were included in the study, 152 (34.3%)
((n=141; not found eligible for surgery due to the advanced
disease or the comorbid conditions) (n=11; missing data))
were excluded from further analysis (Figure 1).
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Patients that were resected due to CLM
between 1998-2019
n=1108

n=665

Patients with liver recurrences

n=443

Patients treated by resection for

recus

n=302

Patients who were excluded from further

analysis due to missing or unavailable data

n=11

Younger patients
(<70 years)
n=99 (34%)

Elderly patients
(70< years)

n=192 (66%)

Figure 1. Flow chart

Comparison of Younger and Elderly Groups

The majority of the study population consisted of elderly
patients (70< years) (n=192, 66%), and the less were the
younger group (<70 years) (n=99, 34%). The maximum
diameter of resected lesions was mostly smaller than 50
mm ((<70 years; 88.9%) vs (70< years; 83.3%)) (p=0.206).
Resections were often limited which involved less than 3
segments for both age groups ((<70 years; 65.7%) vs (70<
years; 66.7%)) (p=0.863). Globally curative resections
were achieved substantially in both groups ((<70 years;
73.7%) vs (70< years; 74%)) (p=0.968). Demonstrations
of all clinical characteristics are outlined in Table 1.

Of note; younger and elderly patients who were not
eligible for resection had no significant differences in
terms of tumor characteristics (Tumor size, number,
location (lobar/bilobar), extra-hepatic extension), and
survival outcomes.

Operative Characteristics

The time interval between initial and secondary resections
(performed for recurrence) was longer in elderly patients
((€70 years; 46.6 months) vs (70< years; 74 months))
(p=0.309). The majority of the patients in both groups
were not treated with PVE preoperatively ((<70 years;
87.9%) vs (70< years; 83.3%)) (p=0.305). Non-anatomic
resections were selected more than anatomic and
combined (anatomic and non-anatomic simultaneously)
resections ((<70 years; 40.2%) vs (70< years; 39.1%))
(p=0.615). Total pedicular occlusion or intermittent
‘Pringle maneuver’ was the commonly preferred approach
with percentages of 61.6 vs 49.7 for younger and elderly
patients in consecutive order (Table 2).

Complete necrosis and fibrosis were the dominant
histopathological features recorded during microscopic
evaluations of resected specimens in both groups (Table
2).
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Table 1. Comparison of clinical characteristics

Patients  Patients P$
aged <70 aged 70<
years years
(n=99) (n=192)

Sex 0.256
Male 70 (70.7) 123 (64.1)
Female 29(29.3) 69 (35.9)
Primary tumour 0.723
Colon 75(75.8) 149 (77.6)
Rectum 24 (24.2) 43 (22.4)
Liver metastases at diagnosis 0.191
No. of metastases
1-3 78 (78.8) 163 (84.9)
>3 21(212)  29(15.1)
Maximum diameter (mm) 0.206
0-50 88 (88.9) 160 (83.3)
> 50 11(11.1) 32 (16.7)
Location 0.42
Unilateral 43 (43.4) 74 (38.5)
Bilateral 56 (56.6) 118 (61.5)
Hepatic resection 0.863
Type of resection
Limited (< 3 segments) 65 (65.7) 128 (66.7)
Major (= 3 segments) 34(34.3) 64 (33.3)
Liver curative resection 0.338
Yes 83 (83.8) 152(79.2)
No 16 (16.2) 40 (13.7)
Globally curative resection 0.968
Yes 73 (73.7) 142 (74.0)
No 26 (26.3) 50 (26.0)
Combined treatment modalities to improve resectability 0.349
Yes 14 (14.1) 20 (10.4)
No 85(85.9) 172 (89.6)
Concomitant extrahepatic disease 0.909
Yes 17 (17.2) 34 (17.7)
No 82(82.8) 158 (82.3)
Preoperative chemotherapy 0.484
Yes 68 (68.7) 124 (64.6)
No 31(31.3) 68 (35.4)
Clinical response to last line 0.334
Complete response 5(10.2) 5(3.9)
Partial response 4(8.2) 15 (11.8)
Stabilization 13 (26.5) 29 (22.8)
Disease progression 8(16.3) 23(18.1)
Non-assessable 19 (38.8) 55 (43.3)
Total no. of cycles 0.081
<6 32(65.3) 64 (50.4)
>6 17 (34.7) 63 ((49.6)
Postoperative chemotherapy 0.923
Yes 52(52.5) 102 (53.1)
No 47 (47.5) 90 (46.9)
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Table 2. Operative and histopathological features

Patients  Patients
aged aged 70< Ps
<70 years years
(n=99) (n=192)

(Tlilnggti}rl‘;)ef"al between operations ¢ ¢ (189.5) 74 (258.6) 0.309
PVE 0.305
Yes 12 (12.1)  32(16.7)
No 87(87.9) 160 (83.3)
Type of resection 0.615
Anatomical 19 (20.7) 45 (25.9)
Non-anatomical 37(40.2) 68(39.1)
Combined 36 (39.1) 61(35.1)
Vascular occlusion 0.208
None 14(19.2) 46 (30.1)
Selective 6(8.2) 16 (10.5)
Total pedicular 45 (61.6) 76 (49.7)
Vascular exclusion 8 (11) 15 (9.8)
flr;[irtigperative transfused blood 0.6 (1.6) 13(35) 0.100
90-day postoperative complications 0.312
Yes 35(354) 61 (31.7)
No 64 (64.6) 131 (68.3)
Grade of complications 0.651
0 64 (64.6) 131 (68.3)
I 3(3) 2(1)
I 16 (16.2) 32 (16.7)
111 16 (16.2)  26(13.5)
v 0 (0) 1 (0.5)
Minimal margin of resection 2.7 (5.2) 3.1(6.5) 0.621
Complete necrosis 0.635
Yes 3(3) 6(3.1)
No 96 (97) 186 (96.9)
Fibrosis 0.175
Yes 13(13.1)  17(8.9)
No 86 (86.9) 175(91.1)
Histology of non tumoral liver 0.363
Normal 19 (28.4) 40 (32)
Abnormal 48 (71.6) 85 (68)
Histology of non tumoral liver 0.529
Normal parencymal architecture 52(60.5) 114 (65.5)
Congestion 0(0) 1(0.6)
Fibrosis 8(9.3) 22 (12.6)
Noduler Hyperlasia 4(4.7) 3(1.7)
Steatosis 18 (20.9) 27 (15.5)
Other 4(4.7) 7 (4)
Last patient status 0.088
Alive 67 (67.6) 110 (57.2)
Deceased 15 (15.1) 62 (32.2)
Lost to follow-up 17 (17.1) 20 (10.4)

Postoperative Morbidity and Mortality

Sixty-four (64.6%) patients in the younger group
and 131 (68.3%) in the elderly group didn't have
any postoperative complications before discharge.
Only 1 (0.5%) patient in the elderly group had grade
IV (According to ‘Dindo-Clavien classification)
complication which was due to liver insufficiency.
Postoperative complications were mostly graded II-III
in both younger (grade I1:16.2% vs grade I11:16.2%)
and elderly groups (grade I1:16.7% vs grade I11:13.5%)
respectively. Three (3%) patients in the younger
group and 2 (1%) in the elderly group had grade I
postoperative complications (p=0.651). There was no
incidence of mortality recorded for both groups within
90-day postoperative follow-up.

Survival Analysis

Survival analysis of age groups demonstrated similar
results for up to 4 years; 73.5%, 73.8%, 73.3%, and
73.3% for those aged <70, 70-75, 75-80, and 80< years
respectively (p<0.001) (Figure 2).
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Figure 2. Overall survival according to different age groups (p<0,001
(log rank test))

Predictive Factors of Postoperative Survival

Variances in the origin of tumors according to
locations on colon vs rectal didn’t show superiority
among each other in terms of survival considering
1, 3, and 5-year follow-up (p=0.138) (Table 3). The
number of liver metastasis had similar impact on
survival outcomes among younger and elderly age
groups. Differences in tumor diameters (50 mm> vs
>50 mm) didn’t reach a significant result considering 1,
3, and 5-year survival analysis (p=0.313). Unilobar or
bilobar tumoral involvement didn’t have an influential
role in survival among the study group (Table 3).
Responses given to chemotherapy have shown marked
differences in terms of survival (1, 3, 5-year); such
that patients having a complete and partial response
to chemotherapy had a clear advantage of survival,
particularly for up to 3-year follow-up compared to
other groups including stable response, and disease-
progression groups (p=0,055).
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Table 3. Clinical impact of prognostic factors on 1, 3, and 5-year
survival

Noof 1Year 3Year 5 Year Ps

Patients Survival Survival Survival
Sex 0,223
Male 193 76.9 59.9 40.3
Female 98 76.4 62.7 48.2
Age 0.143
<70 185 75 69.5 44.1
70-75 42 79.3 61.7 37.9
75-80 30 85 64.3 55
80< 34 72 60 48
Primary tumour 0.138
Colon 224 75.3 60.6 51.8
Rectum 67 78.8 61.5 47.7
Liver metastases at diagnosis
No. of metastases 0.212
1-3 241 75.1 61.1 424
>3 50 81.1 59.5 46.8
Maximum diameter (mm) 0.313
0-50 248 74.6 60 414
> 50 43 83.8 64.9 40.8
Location 0.058
Unilateral 117 71.6 54.5 40
Bilateral 174 79.1 64.9 45
Hepatic resection 0.108
Type of resection
Limited (< 3 segments) 193 75.7 61.8 43.9
Major (= 3 segments) 98 77.1 58.6 414
Liver curative resection 0.223
Yes 216 77.5 65.3 48.4
No 21 80.9 60.3 41.3
Globally curative resection 0.275
Yes 166 76.0 60.1 43.0
No 71 80.4 68.2 48.8
Combined treatment modalities to improve resectability 0.089
Yes 23 79.2 58.3 44.6
No 257 75.8 61.1 43
Concomitant extrahepatic disease 0.069
Yes 51 73 56.8 38.6
No 240 76.8 61.6 34.1
Preoperative chemotherapy 0.119
Yes 192 74.1 60.1 359
No 99 79.7 62.2 38.4
Clinical response to last line 0.055
Complete response 10 82.4 66.3 52.2
Partial response 19 80.1 60.1 49.5
Stabilization 42 47.1 40.4 34.3
Disease progression 31 33.3 23.4 20.8
Non-assessable 74 69.4 53.2 48.1
Total no. of cycles 0.449
<6 96 65.4 50.6 44.4
>6 80 72.9 55.7 51.4
Postoperative chemotherapy 0.217
Yes 154 83.6 64.7 48.6
No 137 67.9 56.6 47.2
Abnormal histology of non-tumoral liver parenchyma
Steatosis 83 77.6 77.1 60.1  0.287
SOS 24 72.4 60.1 53.5
CHN 5 64.7 523 445
CASH 5 68.4 50.6 42.7
Normal 167 78.9 73.5 66.1
Chemotherapy-associated steatohepatitis (CASH), Sinusoidal obstruction syndrome
(SOS), Coagulative hemorrhagic necrosis (CHN)

Univariate analysis of independent variables was
constituted among different age groups to find out if
there can be defined any prognostic or influential factors
to estimate postoperative survival. Parameters with p
values less than 0.1 on univariate analysis were included
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in multivariate analysis (Table 4). Patients who were
not treated by globally curative resections had better
1,3, and 5-year survival patterns on both univariate and
multivariate analysis (p=0.031).

Table 4. Univariate and multivariate analysis of prognostic factors

for survival after recurrence

No of 3 Year Uv MV
Patients Survival (%) P$§ PS
Sex 0,112 -
Male 193 59,9
Female 98 62,7
Age 0,108 -
<70 185 69,5
70-75 42 61,7
75-80 30 64,3
80< 34 60
Primary tumour 0,076 NS
Colon 224 60,6
Rectum 67 61,5
Liver metastases at diagnosis 0,233 -
No. of metastases
1-3 241 61,1
>3 50 59,5
Maximum diameter (mm) 0,086 NS
0-50 248 60
> 50 43 64,9
Location 0,072 NS
Unilateral 117 54,5
Bilateral 174 64,9
Hepatic resection 0,309 -
Type of resection
Limited (< 3 segments) 193 61,8
Major (= 3 segments) 98 58,6
Liver curative resection 0,106 -
Yes 216 65,3
No 21 60,3
Globally curative resection 0,072 0,031
Yes 166 60,1
No 71 68,2
Combined treatment modalities to improve respectability 0,166 -
Yes 23 58,3
No 257 61,1
Concomitant extrahepatic disease 0,057 NS
Yes 51 56,8
No 240 61,6
Preoperative chemotherapy 0,107 -
Yes 192 60,1
No 99 62,2
Clinical response to last line 0,069 NS
Complete response 10 66,3
Partial response 19 60,1
Stabilization 42 40,4
Disease progression 31 23,4
Non-assessable 74 53,2
Total no. of cycles 0,336 -
<6 96 50,6
>6 80 55,7
Postoperative chemotherapy 0,405 -
Yes 154 64,7
No 137 56,6
Abnormal histology of non-tumoral liver parenchyma 0,224 -
Steatosis 83 71,1
SOS 24 60,1
CHN 5 52,3
CASH 5 50,6
Normal 169 73,5

Chemotherapy-associated steatohepatitis (CASH), Sinusoidal obstruction syndrome
(SOS), Coagulative hemorrhagic necrosis (CHN)
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Assessment of Chemotherapy-induced Liver Lesions
and Clinical Outcomes

The dominant histopathological finding was ‘steatosis’
in 83 patients, ‘sinusoidal obstruction syndrome (SOS)’
in 24, ‘chemotherapy-associated steatohepatitis (CASH)’
in 5, and ‘coagulative hemorrhagic necrosis (CHN)’ in
other 5 respectively. Though statistically non-significant,
patients with steatotic liver had superiority among others
in terms of survival during 1,3, and 5-year follow-ups.
Comparison of chemotherapy-induced liver lesions
(CILL) associated with postoperative 90-day morbidity
rate has not gained a statistical value. CASH was associated
with the lowest OS rates (27,4%) (p=0.005), as patients
with CHN had better DFS rates among others (p=0.006).
The search for a meaningful association between the
number of chemotherapy cycles and resultant effects on
liver parenchyma in terms of clinical outcomes didn’t end
with a significant result (p=0.082).

DISCUSSION

We investigated the clinical outcomes of repeat liver
resections for both younger (<70 years) and elderly
(70< years) patients and searched for an upper age
limit that would provide non-inferior results in terms
of survival compared to the younger patients. The
present study demonstrated similar rates of 1,3, and
5-year survival for patients aged <70, 70-75, 75-80, and
80< years respectively. Advanced age did not lead to an
inferior outcome in terms of survival when surgery was
performed for selected patients. Multivariate analysis of
several independent parameters revealed the globally
curative resections as a significant parameter of survival
after recurrence.

The outcome of repeat liver resections is diversely
appreciated in the literature. A multi-institutional
retrospective study including 170 patients from 20
centers has analyzed repeat resections performed for
recurrences of CLM of which 32% of long-term survival
was reported in selected patient groups with acceptable
rates of morbidity and mortality (14). Ziff et al. (15)
presented 32 months of median and 32% 5-year survival
for patients with extended repeat liver resections in
another study. We have demonstrated similar results for
the patient groups constituted by <70, 70-75, 75-80, and
80< years of age.

The tumor downstaging after neoadjuvant therapy is a
good prognostic factor for the long-term outcome (12).
We observed favorable 1,3, and 5-year survival outcomes
for those who had complete and/or partial response to
neoadjuvant therapies compared to those with stable
status or having disease progression. In line with current
knowledge, response to neoadjuvant therapy played an

influential role in survival for the present study as well.
Those being non-responsive or acting in a progressive
pattern after neoadjuvant therapy had less favorable
outcomes for survival on long-term follow-up.

Some of the chemotherapeutics linked with reversible
hepatic parenchymal injury, mentioned as CILLs, are
accused of elevating the risk of postoperative morbidity and
mortality (16). This clinical entity is commonly divided into
two groups according to their histopathological features
such as chemotherapy-associated fatty liver diseases
(Steatosis and CASH) and sinusoidal injuries (CHN, SOS,
and nodular regenerative hyperplasia) (17). Controversy
exists in current literature regarding the detrimental
role of chemotherapy and associated CILLs over clinical
outcomes. Such that, T. Pawlik et al. (18) did not find a
clinical association between preoperative chemotherapy
and postoperative morbidity and mortality. Whereas,
Karoui et al. (19) have demonstrated increased morbidity
due to preoperative chemotherapy given to CLM patients.
Vauthey et al. (20) have demonstrated an elevated risk of 90-
day mortality among CLM patients, particularly for those
having steatohepatitis due to oxaliplatin chemotherapy
compared to those who didn’t have steatohepatitis. We
didn’t observe any significant clinical association between
CILLs and pre-defined independent factors (Diabetes
mellitus, BMI, intra-operative blood transfusion) and
the total number of chemotherapy cycles given. CASH
patients had the least favorable postoperative outcomes
among other CILLs, and patients with CHN achieved
better DFS rates among other CILLs. An interesting
finding was the spontaneous disappearance of most
CILLs at secondary resections. Those lesions that appear
after chemotherapy may mimic metastatic lesions thus it
should be kept in mind to prevent unnecessary struggles
and possible interventions (21). A few weeks of the non-
chemotherapy interval before surgery most likely will
ensure the disappearance of these lesions.

Patients who received surgery combined with adjunct
therapies like thermal ablation (RFA, MWA), TACE,
TARE, or SIRT had taken similar benefits of 1, 3, and
5-year survival compared to those that were only treated
by surgery (p=0.089). Those adjuncts may offer clear
advantages such as an increased chance of resectability to
achieve RO resection by decreasing tumor burden before
the surgery, also tumor ablative therapies may allow less
radical and safe surgeries to be performed (22). Current
literature favors surgery over other treatment methods for
providing the best survival outcomes (23-25). Alternative
therapies should be reserved for unresectable cases that
are not eligible for surgery, for palliative purposes, or as
a bridging therapy to decrease tumor burden that may
have a chance of resection later on in the future.
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No clear benefit in terms of survival was stated between
unilobar or bilobar involvement of CLM. As in both
circumstances, comparable long-term outcomes can
be achieved (26,27). In a multicentric ALLPS cohort
study published by Petrowsky et al. (28) which included
510 CLM patients from 22 different centers; the size
of metastasis and site of involvement (Unilobar vs
bilobar) were not found as predictive factors of cancer-
specific survival. We achieved close rates of 1, 3, and
5-year survival for patients with unilobar and bilobar
involvements consecutively (p=0.058). We may attribute
this to successfully performed RO resections for the
majority of the patients independent of unilobar or
bilobar involvement. Likewise, we did not observe a
significant difference among survival rates for those with
different tumor diameters. Complete tumor removal with
respect to RO resection is crucial for optimum survival.

In a similar study from our center, unresectable CLM
patients thatwere given chemotherapybefore surgery were
compared with upfront resected ones. Even though 38%
of the patients that were resected had previously known
extra-hepatic site involvements, this demonstrated no
clinical impact on survival outcomes (29). Likewise, the
presence of concomitant extra-hepatic metastasis didn’t
have a significant role in the survival rate according to
multivariate analysis in our cohort as well.

There was no significant difference in terms of survival
between non-anatomic and anatomic liver resections of
288 consecutive patients with CLM recurrences which was
previously reported by our team (30). Non-anatomic liver
resectionsoffer shorter operative timesandlessrequirement
of blood transfusion by leaving more remnant liver volume
behind which enables a lower risk of postoperative liver
failure compared to anatomic resections as both types of
resections provide similar oncological benefits for repeat
liver resections of CLM recurrences (31,32). Our findings
support performing non-anatomic resections with respect
to non-inferior outcomes in all patient groups compared
to anatomic resections.

CONCLUSION

This is the first documentation of long-term outcomes
of resections performed for liver recurrences of CLMs
among both younger and elderly patients. Elderly
patients have gained similar 1,3, and 5-year survival
rates compared to younger patients following repeat
resections. Upper age solely shouldn’t be a contradiction
in the case of redo surgery as well when well-selected
patients are offered for resection. Chemotherapy should
be considered at the perioperative setting as the clinical
association of CILLs with long-term outcomes should be
elucidated with future prospective studies.
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ABSTRACT

Aim: The aim of this study was to examine self-compassion, temperament types and cognitive flexibility characteristics of
individuals residing in Istanbul, Turkey aged between 18 and 45 years who never cheated and who cheated at least once.

Material and Method: The sample of this study consists of 85 individuals who never cheated and 91 individuals who cheated
at least once, residing in Istanbul, Turkey aged between 18 and 45 years. The sample was selected by using simple random
sampling. The sample was administered Sociodemographic Form, Deception Tendency Scale (DTS), Self-Compassion Scale
(SCS), Temperament Evaluation of Memphis, Pisa, Paris, San Diego-Autoquestionnaire (TEMPS-A) and Cognitive Flexibility
Scale (CFS). First, it was checked whether there was a normal distribution or not. For this, skewness and kurtosis values were
checked. This study was carried out by the relational screening model, one of the quantitative research methods. Statistical
evaluations were analyzed using SPSS (Statistical Package for Social Sciences) 25.0.

Results: The results of this study showed that there was a significant difference between self-compassion components: self-
judgment, common humanity, isolation, and over-identification scores of individuals with and without tendency to deceive
(p<.05). There was a positive relationship between psychological flexibility and romantic relationship quality (p<.05).
Individuals without tendency to deceive scored higher on self-compassion, self-judgment, isolation, and over-identification
compared to individuals with tendency to deceive (p<.05). There was a significant difference between cognitive flexibility
scores of individuals with and without tendency to deceive (p<.05).

Conclusion: The results of the study revealed the importance of the cognitive flexibility.

Keywords: Deceiving, self-compassion, temperament types, cognitive flexibility

INTRODUCTION

Kinsey, Pomeroy, Martin and Gebhard (6) found that
36% of married men and 25% of married women cheat
on their spouses (7). Whisman, Gordon and Chatay
(8) stated in their research that neurotic personality
structure, religious belief of the person, and pregnancy
process are important predictors of sexual infidelity.
In another study supporting this research revealed
that individuals with high impulsivity cannot resist
an opportunity that the desire in this direction may
bring, and the potential to evaluate potential sexual
opportunities can increase (9).

Although sexual intercourse outside of marriage or
relationship is not widely approved by societies, not
everyone is monogamous. Many people experience
non-relational sexual intercourse while they are
married or in a relationship (1). Cheating can be defined
as the deterioration of the agreement and trust between
individuals in a close relationship, through emotional,
sexual, or romantic involvement of a different person
(2). According to Carnes (3), children who are exposed
to cheating in their families have a higher risk of
cheating in later ages. Moultrup (4) explains this by

children taking their family relationships as a model.
Wiederman (5) shows that, as a common feature of
studies on cheating, the percentage of men having
extramarital affairs is much higher than women.

Corresponding Author: Onur Okan Demirci, 0o_demirci@yahoo.com

EY MG MO

The concept of self-compassion was created based on
Eastern psychology (10). Compassion is an emotion that
one feels in the face of other people’s pain and distress
(11). As people’s self-compassion level increases, they
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can understand that they and others deserve attention
and love, and they can balance their own needs and
the needs of others in their relationships (12). Self-
compassionate individuals strengthen their self-
confidence by getting rid of destructive thoughts and
emotional traps, while also reducing their depression
and anxiety (13). Studies have shown that self-
compassionate individuals get more satisfaction from
life and self-compassion undertakes a preventive task
against negative emotional states such as depression,
anxiety, and stress (14).

Although there are differences in terms of personality
traits, it can be said that there are two main factors that
determine personality in general. These are: Hereditary
traits (temperament) and character traits (character)
(15).

In the literature, there are studies examining the
relationship between self-related variables such as
self-esteem, self-efficacy and self-awareness and
psychological well-being. It is clear that the concept
of self-compassion may also be one of the variables in
current research (16). For this reason, the relationship
between psychological symptoms and the ability of
individuals to understand and show compassion for
themselves and others has become an important focus
in recent studies.

It is stated that individuals structure the world
according to their own thoughts and act in this
direction. Cognitions are acquired through an
individual’s interaction with others. However, the
individual may form inflexible, over-generalized, and
dysfunctional cognitions during these experiences
(17). Cognitive flexibility can also be considered as an
individual’s ability to adapt to certain situations and
to move from one thought to another, or to approach
different problems with multi-dimensional strategies
(18). Martin, Anderson and Thweatt (19) stated
that individuals with cognitive flexibility feel secure
to communicate in challenging situations. While
cognitive flexibility shows a positive relationship with
being non-combatant and tolerant, it shows a negative
relationship with verbal aggression. In addition, the
literature revealed that cognitive flexibility, which can
be defined as the ability to adapt to new situations (20),
has a significant relationship with self-compassion (21).
As the cognitive flexibility of individuals increases, their
level of adaptation also increased (22). Additionally,
individuals with cognitive flexibility believe that they
have the right to forgive themselves because they think
that they do not have a single path but have access to
alternative options (23). Self-compassion reduces self-
criticism, self-doubt, excessive feelings of isolation, and
over-identification (22) and increases psychological

functioning and adjustment (21). Overall, these
findings reveal that cognitive flexibility may have a
predictive role on self-compassion.

Aim of the study
The aim of this study was to examine self-compassion,
temperament types and cognitive flexibility

characteristics of 85 individuals who never cheated
and 91 individuals who cheated at least once,
residing in Istanbul, Turkey aged between 18 and 45
years. The aim of this research is to show whether
there is a differentiation between the variables of
depressive temperament, cyclothymic temperament,
hyperthymic temperament, irritable temperament,
anxious temperament, self compassion, self-kindness,
self-judgment, common humanity, isolation, over-
identified, mindfullness, cognitive flexibility in those
who have and those who do not have a tendency to
deceive. The study was carried out on the basis that it
may be useful for mental health professionals to act by
understanding whether working with these variables
shows a difference in clients with a tendency to deceive.

MATERIAL AND METHOD

The study was carried out with the permission of
Istanbul Aydin University Social Sciences Ethics
Committee (Date: 09.06.2021, Decision No: 2021/07).
All procedures were carried o ut in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Research Model

This study was conducted using the comparative survey
method, one of the relational survey models.

Research Universe and Sample

The sample of this study consists of 85 individuals who
never cheated and 91 individuals who cheated at least
once, residing in Istanbul, Turkey aged between 18
and 45 years. The sample was selected by using simple
random sampling. While determining the cheating and
non-cheating groups in this study, we determined this
by asking those who did not take the demographic form
and those who cheated at least once. Accordingly, the
groups were divided. The sample size was calculated
with the “G. Power-3.1.9.4” programme with a 95%
confidence interval before data collection. Since there
is no similar study in the literature, the effect size
standardised by Cohen (24) was taken as a reference.
Accordingly, in this study, the minimum number of
samples was determined as 128 with an effect size of
0.50, alpha value of 0.05 and theoretical power of 0.80.
Informations are listed below:
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T Difference between two independent means (two
tests-means:
groups)
Analysis: A priori: Compute required sample size
Input: Tail(s) = Two
Effect size d =05
aerr prob = 0.05
Power (1-f err prob) = 0.80
Allocation ratio N2/N1 =1
Output: Noncentrality parameter § = 2.8284271
Critical t = 1.9789706
Df = 126
Sample size group 1 = 64
Sample size group 2 = 64
Total sample size = 128
Data Collection

Tools were distributed to 176 participants. It took an
average of 20 minutes to fill data collection tools and there
were no breaks between them. While participants were
answering data collection tools, they were ensured tobein a
suitable environment without noise. Statistical evaluations
were analyzed using SPSS 25.0 package program. Before
starting the analyses, it is first checked whether the scales
meet the assumption of normal distribution. At this
control stage, the skewness and kurtosis values of the scales
are examined. These values include the reference range of
-2 +2 (25). As a result of this evaluation, parametric tests
were preferred.

Pearson correlation analysis was used to test the relationship
between the measurement tools, and Independent
Groups t-test was used to compare the groups with and
without deception tendency according to the scale scores.
Independent Samples T-Test, which is a parametric test, is
performed to test whether there is a significant difference
between the means of a dependent quantitative variable of
two independent groups. The assumptions for performing
this test are that the sample is randomly selected from the
population, the variable data whose averages are at least in
the interval scale to be compared show normal distribution
characteristics in both groups, the two groups are
independent of each other, and the variances of the groups
are expected to be equal (26; 27; 28). All assumptions were
found to be fulfilled.

Data Collection Tools

Sociodemographic Form, Deception Tendency Scale
(DTS), Self-Compassion Scale (SCS), Temperament
Evaluation of Memphis, Pisa, Paris, San Diego-
Autoquestionnaire (TEMPS-A) and Cognitive Flexibility
Scale (CES) were used as data collection tools in the study.

Sociodemographic Form: It is a personal data form
consisting of age, gender, marital status, and educational
status.
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Deception Tendency Scale (DTS): It was developed
based on the general views of social exchange theory
(29). It is a 30-item five-point Likert type scale developed
by Polat (29) to measure the tendency of married
individuals to deceive. To determine the scale’s reliability,
Cronbach’s Alpha and two-half reliability were tested.
The results showed that both reliability indices were .95
for Cronbach’s Alpha and.95 for two-half reliability.

Self-Compassion Scale (SCS): It was developed by
Neft (10). The subscales’ respective internal consistency
reliability coeflicients were found to be.78,.77,.80,.79,.75,
and.81. It was discovered that the test-retest reliability
coefficients were.88,.88,.80,.85,.85, and.88, respectively
and adapted into Turkish by Akin U, Akin A and
Abaci (30). It consists of 26 items and 6 subscales: self-
kindness, self-judgment, common humanity, isolation,
mindfulness, over-identification. It is a five-point Likert
type scale. Test-retest reliability values ranged from.56
t0.69, while internal consistency coefficients ranged
from.72 t0.80. Adjusted item-total correlations varied
from.48 to.71, and a t-test revealed significant differences
between the means of each item’s upper 27% and lower
27% points.

Temps-A: It was developed by Akiskal (31) and
adapted into Turkish by Vahip, Kesebir, Alkan, Yazici,
Akiskal K and Akiskal H (32). It onsists of 100 items
and 5 subscales: depressive, cyclothymic, hyperthymic,
irritable, and anxious. In Akiskal’s study two internal
consistency measures coeflicient and item-total
correlations were used to evaluate the TEMPS-reliability.
The internal consistency coefficients of TEMPS-A were
0.91 for cyclothymic temperament subscale, 0.81 for
depressive temperament subscale, 0.77 for irritability,
0.76 for hyperthymic temperament, and 0.67 for anxious
temperament. In the study of Vahip et al., test-retest
reliability ranged from 0.73 to 0.93 and Cronbach-Alpha
coeflicients from 0.75 to 0.84.

Cognitive Flexibility Scale (CFS): It was developed
by Dennis and Vander Wal (33) to measure the ability
of individuals to produce alternative, harmonious,
appropriate, and balanced thoughts in the face of difficult
situations. It was adapted into Turkish by Giillim and
Dag (34). It consists of 20 items and 2 subscales. It is a
five-point Likert type scale. In Dennis and Vander Wal’s
studies, the Cronbach alpha value of the Alternatives
subscale was 0.91 in the first and last measurements. The
Cronbach’s alpha values of the control subscale were 0.86
in the first measurement and 0.84 in the last measurement
(33). In the adaptation study, the two-factor structure of
the original scale was confirmed. The Cronbach’s alpha
value for the total score was calculated as 0.90, 0.89 for
the alternatives sub-dimension and 0.85 for the control
sub-dimension (34).
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RESULTS

Of the participants without tendency to deceive; the
average age was 30 (SD=8), and minimum age was 18,
maximum age was 45 (Table 1).

Of the participants with tendency to deceive; the average
age was 30 (SD=7), and minimum age was 18, maximum
age was 45 (Table 1).

Table 1. Descriptive Statistics of Age

There was a significant difference between hyperthymic
temperament scores of participants without tendency
to deceive (M=10.42, SD=4.69) and participants with
tendency to deceive (M=11.93, SD=4.81); t (174)=-2.11,
p=0.037 (Table 2).

There was a significant difference between irritable
temperament scores of participants without tendency
to deceive (M=3.40, SD=3.35) and participants with
tendency to deceive (M=5.26, SD=3.93); t (174)=3.37,
p=0.001 (Table 2).

There was a significant difference between anxious
temperament scores of participants without tendency
to deceive (M=6.14, SD=5.12) and participants with
tendency to deceive (M=8.08, SD=5.12); t (174)=-2.50,
p=0.013 (Table 2).

There was a significant difference between self-
compassion scale scores of participants without tendency
to deceive (M=3.52, SD=0.57) and participants with
tendency to deceive (M=3.17, SD=0.66); t (174)=3.69,
p=0.000 (Table 2).

n Min  Max M SD
Participants without 85 18 45 30 8 There was a significant difference between self-judgment
tendency to deceive £ .. ith d decei
T— scores of participants without tendency to deceive
tendenIZy g e 91 18 45 30 7 (M=3.94, SD=0.67) and participants with tendency to

deceive (M=3.51, SD=0.85); t (169.42)=3.68, p=0.000
(Table 2).

There was a significant difference between common
humanity scores of participants without tendency
to deceive (M=3.03, SD=0.85) and participants with
tendency to deceive (M=2.68, SD=0.86); t (174)=2.67,
p=0.008 (Table 2).

There was a significant difference between isolation scores
of participants without tendency to deceive (M=3.84,
SD=0.81) and participants with tendency to deceive
(M=3.41, SD=1.08); t (166.17)=2.99, p=0.003 (Table 2).

Table 2. T-test results of comparison of deceiving tendency in TEMPS-a temperament scale, self-compassion scale, cognitive flexibility scale

scores
n M SD t df. p
. Participants without tendency to deceive 85 5.06 3.02
Depressive Temperament . . . -1.92 174 0.057
Participants with tendency to deceive 91 6.01 3.52
. Participants without tendency to deceive 85 7.28 4.87
Cyclothymic Temperament e ) ) -1.81 174 0.072
Participants with tendency to deceive 91 8.60 4.83
Participants without tendency to deceive 85 10.42 4.69
Hyperthymic Temperament . .p . Y . -2.11 174 0.037*
Participants with tendency to deceive 91 11.93 4.81
. Participants without tendency to deceive 85 3.40 3.35
Irritable Temperament . . . -3.37 174 0.001*
Participants with tendency to deceive 91 5.26 3.93
. Participants without tendency to deceive 85 6.14 5.12
Anxious Temperament . . . -2.50 174 0.013*
Participants with tendency to deceive 91 8.08 5.12
Participants without tendency to deceive 85 3.52 0.57
Self-Compassion Scale . .p w. - v . h 3.69 174 0.000%
Participants with tendency to deceive 91 3.17 0.66
Participants without tendency to deceive 85 3.00 0.83
Self-Kindness CpanE W e 161 174 0110
Participants with tendency to deceive 91 2.79 0.85
Participants without tendency to deceive 85 3.94 0.67
Self-Judgment o . . 3.68 169.42  0.000*
Participants with tendency to deceive 91 3.51 0.85
. Participants without tendency to deceive 85 3.03 0.85
Common Humanity . . . 2.67 174 0.008*
Participants with tendency to deceive 91 2.68 0.86
, Participants without tendency to deceive 85 3.84 0.81
Isolation o ) ) 2.99 166.17  0.003*
Participants with tendency to deceive 91 3.41 1.08
. . Participants without tendency to deceive 85 3.78 0.79
Over-Identification o ) ) 2.39 174 0.018*
Participants with tendency to deceive 91 3.46 0.93
. Participants without tendency to deceive 85 3.26 0.90
Mindfulness . . . 0.26 174 0.793
Participants with tendency to deceive 91 3.22 0.92
Participants without tendency to deceive 85 56.00 7.44
Cognitive Flexibility Scale e yiod 3.40 174 0.001*
Participants with tendency to deceive 91 51.92 8.41
*p<0.05 Used anaylze: Independent Samples T-Test
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There was a significant difference between over-
identification scores of participants without tendency
to deceive (M=3.78, SD=0.79) and participants with
tendency to deceive (M=3.46, SD=0.93); t (174)=2.39,
p=0.018 (Table 2).

There was a significant difference between cognitive
flexibility scale scores of participants without tendency
to deceive (M=56.00, SD=7.44) and participants with
tendency to deceive (M=51.92, SD=8.41); t (174)=3.40,
p=0.001 (Table 2).

Between deceiving tendency scale and depressive
temperament  (r(176)=.16, p<.05), cyclothymic
temperament (r(176)=.16, p<.05), irritable temperament
(r(176)=.27, p<.01), anxious temperament (r(176)=.22,
p<.01) were found to be pozitively correlated. Between
deceiving tendency scale and self compassion scale
(r(176)=-.32, p<.01), self-judgment (r(176)=-.30,
p<.01), common humanity (r(176)=-.21, p<.01),
isolation (r(176)=-.28, p<.01), mindfulness (r(176)=-
.24, p<.01), and cognitive flexibility scale (r(176)=-.27,
p<.01) were found to be negatively correlated. (Table 3).

Between depressive temperament and self compassion
scale (r(176)=-.46, p<.01), self-kindness (r(176)=-.23,
p<.01), self-judgment (r(176)=-.38, p<.01), isolation
(r(176)=-.46, p<.01), mindfulness (r(176)=-.48, p<.01),
over-identified (r(176)=-.26, p<.01), and cognitive
flexibility scale (r(176)=-.36, p<.01) were found to be
negatively correlated. (Table 3).

Between cyclothymic temperament and self compassion
scale (r(176)=-.41, p<.01), self-judgment (r(176)=-.46,
p<.01), isolation (r(176)=-.47, p<.01), and mindfulness
(r(176)=-.54, p<.01) were found to be negatively
correlated. (Table 3).

Between hyperthymic temperament and self-kindness
(r(176)=.18, p<.05), over-identified (r(176)=.23, p<.01),
and cognitive flexibility scale (r(176)=.36, p<.01) were
found to be positively correlated. (Table 3).

Between irritable temperament and self compassion
scale (r(176)=-.43, p<.01), self-kindness (r(176)=-.18,
p<.05), self-judgment (r(176)=-.47, p<.01), isolation
(r(176)=-.37, p<.01), mindfulness (r(176)=-.44, p<.01),
over-identified (r(176)=-.23, p<.01 and cognitive
flexibility scale (r(176)=-.16, p<.05) were found to be
negatively correlated. (Table 3).

Between anxious temperament and self compassion
scale (r(176)=-.47, p<.01), self-judgment (r(176)=-.45,
p<.01), isolation (r(176)=-.51, p<.01), mindfulness
(r(176)=-.57, p<.01), over-identified (r(176)=-.18,
p<.05), and cognitive flexibility scale (r(176)=-.30,
p<.01) were found to be negatively correlated. (Table 3).

Between cognitive flexibility scale and self compassion
scale (r(176)=.31, p<.01), self-kindness (r(176)=.28,
p<.01), self-judgment (r(176)=.23, p<.01), common
humanity (r(176)=.22, p<.01), isolation (r(176)=.19,
p<.05), mindfulness (r(176)=.24, p<.01), and over-
identified (r(176)=.38, p<.01) were found to be
positively correlated. (Table 3).

Limitations

This study has some limitations. Since the scales used
in the study are self-report scales, we assume that the
participants are objective when they answering the
scales. The sincerity of the participants during the
scale answering phase may vary. The presence of 176
participants in the study is seen as a limitation. It was
also assumed that the participants filled in the scales
sincerely.

Table 3. Pearson corelation results between deceiving tendency scale, TEMPS-A temperament scale, self compassion scale, cognitive

flexibility scale scores

1. Deceiving tendency scale 1

2. Depressive temperament .16* 1

3. Cyclothymic temperament ~ .16*  .63** 1

4. Hyperthymic temperament .10 -25%* .09 1

5. Irritable temperament 27 32%% 55%* 30%* 1

6. Anxious temperament 22%% 66 .68 -.03 .52
7. Self compassion scale S32%F S 46% - 417 09 -.43%
8. Self-kindness -15 -23* -08 .18 -18%
9. Self-judgment S30%¢ -38% 46" 04  -47
10. Common humanity -2 -13 .06 .06  -.10
11. Isolation -28%% -46% -47 00 -37*F
12. Mindfulness S24%% - 48%% 54 05 -.44%*
13. Over-identified -04  -26% -.04 230 -23%*
14. Cognitive flexibility scale S2770 36 -120 36" -16*

1

- 47 1

-120 73% 1

- 450 7 33 1

-.05 .60 757 15% 1

S5 81 3¢ 70% 23 1

S5700 7300 290 637 .08 .65 1

S 18 52%¢ 71 21 64 14 22%* 1
S30% 310 280 230 220 19% 240 38 1

*p<0.05 Used anaylze: Pearson Corellation Analyze
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DISCUSSION

The aim of this study was to examine self-compassion,
temperament types and cognitive flexibility according to
deceiving tendency.

There was no study in the literature that examined
the relationship between deceiving and temperament
types. In this respect, a significant difference was found
between hyperthymic, irritable, and anxious temperament
scores of individuals with and without tendency to
deceive. Individuals with tendency to deceive got higher
hyperthymic, irritable, and anxious temperament scores.
Temperament is an important personality trait that shows
the emotional aspect and there are different temperament
types. Hyperthymic temperament is characterized by
positive, happy, social, confident, creative, practical
personality traits, less need for sleep, and leadership features
(35). This temperament also has other features such as
meddling in other people’s affairs, seeking stimulant, or
having random sexual intercourse (36). Considering these
features, individuals with hyperthymic temperament may
have problems in not meeting the needs of love, belonging
and secure attachment in a romantic relationship.
Anxious temperament is characterized by avoidance of
social environments and close relationships with people,
shyness, fear of losing support, and hypersensitivity to
criticism and disapproval. Mostly pessimism, rarely
well-being is observed. There are other features such
as being easily angered and impulsive, contemplating,
criticizing, complaining, and approaching people even
when not wanted (37). Therefore, individuals with anxious
temperament may tend to abandon or deceive in order to
cope with the fear of losing the people who are important
to them. Irritable temperament and cyclothymic
temperament have some features in common. However,
Irritable temperament differs from cyclothymic by its high
energy and low-level empathy. These individuals approach
situations with suspicion and critical thinking (35). Irritable
temperament is characterized by being pessimistic, easily
angered, dysphoric, judgmental, having many complaints
and undesirable humor (36). Based on this information, it
is considered that individuals with irritable temperament
will have a high tendency to deceive.

A significant difference was found between self-
compassion scores of individuals with and without
tendency to deceive. Individuals without tendency to
deceive scored higher on self-compassion compared to
individuals with tendency to deceive. Self-compassion
refers to being open to painful experiences and personal
failings, accepting these experiences and failings as a
natural part of being human being instead of ignoring
them (38). Gilbert and Irons (37) stated that self-
compassion increases individuals’ well-being as it helps
individuals to be more sensitive in their interpersonal

relationships. Bibi (39) stated that the relationship between
self-compassion and marital adjustment is significant,
and that the individual’s well-being, self-criticism and
over-identification are important predictors of marital
adjustment. Wispe (40) defined compassion as being
aware of another’s pain and trying to do what is necessary
to alleviate that pain. Onayli (41) mentioned that
cognitive assessment, self-compassion, rumination, and
forgiveness have important roles in coping with negative
emotional reactions to deceiving, and that therapists can
help deceived clients to cope with rumination, strengthen
their self-compassion, and improve their ability to
forgive. Based on this information, it is considered that
individuals without tendency to deceive are more self-
compassionate.

A significant difference was found between cognitive
flexibility scores of individuals with and without tendency
to deceive. Individuals without tendency to deceive scored
higher on cognitive flexibility compared to individuals with
tendency to deceive. Due to the high cognitive flexibility of
individuals who do not have a tendency to deceive, it is
thought that they can look from the perspective of others
and do not cheat on their partners. Thompson (42) revealed
in his study that being able to see from the perspective of
others and establish an empathetic relationship with them
requires having a certain level of cognitive flexibility.

According to the study of Solmus (43), individuals
with secure attachment style show more commitment,
satisfaction and closeness to the relationship and invest
more than individuals with insecure attachment style.
Yumbul (44) examined the effects of attachment styles
on tendency to deceive and showed that people with
secure attachment have lower deceiving tendencies than
people with insecure attachment. Based on these findings,
it can be said that the cognitive flexibility of individuals
with a tendency to deceive is low. Attachment styles are
one of the important factors that determine the cognitive
flexibility level of individuals. Individuals’ ability to
establish social relationships affects their development of
cognitive flexibility (45). Thus, individuals who have weak
social relationships have low levels of cognitive flexibility.
Overall, attachment styles seem to be quite effective in
determining communication motivation and deceiving
tendency in romantic relationships (29).

Between deceiving tendency scale and depressive
temperament, deceiving tendency scale and cyclothymic
temperament, deceiving tendency scale and irritable
temperament, deceiving tendency scale and anxious
temperament were found to be pozitively correlated.
A positive correlation was found between the increase
in deceiving tendency and depressive temperament,
cyclothymic temperament, irritable temperament and
anxious temperament. The absence of any study in the field
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between deceiving tendency and temperament shows the
importance of investigating the subject. The result of the
study indicates that individuals with depressive, irritable,
anxious temperament may be more prone to deceiving,
and it is thought that considering this situation for mental
health professionals may be beneficial in increasing the
foresight against clients.

Between deceiving tendency scale and self compassion
scale, deceiving tendency scale and self-judgment,
deceiving tendency scaleand common humanity, deceiving
tendency scale and isolation, deceiving tendency scale
and mindfulness, deceiving tendency scale and cognitive
flexibility scale were found to be negatively correlated.
The results show that individuals with self-compassion,
self-judgement, common humanity, mindfulness, and
cognitive flexibility decrease their tendency to deceive as
these characteristics increase. It has been observed that
the cognitive flexibility of people who forgive cheating is
higher than those who are not prone to cheating (46). In
another study, this ability to forgive was found to be the
same for the person himself, and people with high cognitive
flexibility were more likely to forgive themselves than
those with low cognitive flexibility (47). From this point
of view, it is possible to say that cognitive flexibility and
other functional characteristics are negatively correlated
with the tendency to cheat, as a predictable result. This
situation seems to indicate that individuals who are
cognitively flexible, can evaluate themselves realistically,
and therefore approach their personal characteristics more
rationally, may be less prone to deceiving. It is thought that
these results will be useful for mental health professionals
working in the field. Because it is thought that developing
the characteristics in individuals with a tendency to cheat
will be useful in dealing with this situation.

Between depressive temperament and self compassion
scale, depressive temperament and self-kindness,
depressive temperament and self-judgment, depressive
temperament and isolation, depressive temperament and
mindfulness, depressive temperament and over-identified,
depressive temperament and cognitive flexibility scale
were found to be negatively correlated. It is seen that
the depressive temperament, which indicates that the
individual is pessimistic, more introverted, physically
limited, and has less enjoyment from life, is negatively
related to self-compassion, self-kindness, self-judgment,
isolation, awareness, over-identification and cognitive
flexibility. This result will help to see the deficiencies in
someone with depressive temperament.

Between cyclothymic temperament and self compassion
scale, cyclothymic temperament and self-judgment,
cyclothymic temperament and isolation, cyclothymic
temperament and mindfulness were found to be
negatively correlated. In cyclothymic temperament,
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there are both manic and depressive symptoms, the
person experiences dull thoughts and emotions, and
the sensation of exhaustion usually takes center stage
along with hypomanic features (48). For this reason, it is
seen that the negative relationship between cyclothymic
temperament and self-compassion, self-judgment,
isolation and mindfulness is in accordance with the
expected results.

Between hyperthymic temperament and self-kindness,
hyperthymic  temperament and  over-identified,
hyperthymic temperament and cognitive flexibility scale
were found to be positively correlated. It is known that
hyperthymic temperament, which causes intense emotion,
has a facilitating effect on mood disorders (49). This trait,
which suggests that the person has trouble managing
their feelings, is believed to have a bad impact on self-
kindness, over-identification, and cognitive flexibility as
an anticipated outcome.

Between irritable temperament and self compassion
scale, irritable temperament and self-kindness, irritable
temperament and self-judgment, irritable temperament
and isolation, irritable temperament and mindfulness,
irritable temperament and over-identified, irritable
temperament and cognitive flexibility scale were found to
be negatively correlated. The negative relationship between
irritable temperament and self-compassion, self-kindness,
self-judgment, isolation, mindfulness, over-identification
and cognitive flexibility emerges as a predictable result
based on the appearance of irritable personality traits.

Between anxious temperament and self compassion
scale, anxious temperament and self-judgment, anxious
temperament and isolation, anxious temperament and
mindfulness, anxious temperament and over-identified,
anxious temperament and cognitive flexibility scale were
found to be negatively correlated. The negative relationship
between anxious temperament and self-compassion, self-
judgment, isolation, mindfulness, over-identification and
cognitive flexibility emerges as a result suitable for anxious
temperament characteristics.

Between cognitive flexibility scale and self compassion
scale, cognitive flexibility scale and self-kindness, cognitive
flexibility scale and self-judgment, cognitive flexibility
scale and common humanity, cognitive flexibility scale
and isolation, mindfulness, cognitive flexibility scale and
over-identified were found to be positively correlated.
Cognitive flexibility has features such as coping with
unexpected situations, having problem-solving strategies,
coping with stress or having skills such as critical thinking
(50). From this point of view, it is a predictable result that
there is a positive correlation between variables such as
self-compassion, self-kindness, self-judgment, common
humanity, isolation, mindfulness and over-identification,
and cognitive flexibility.
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CONCLUSION

In general, it is seen that cognitive flexibility has a positive
relationship with functional temperament characteristics,
while the tendency to deceive has a negative relationship.
This situation emerges as a predictable result when
looking at the nature of the variables. Due to the low
availability of such studies in the literature, it is thought
that the study will contribute to the literature.
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ABSTRACT

Axillary web syndrome (AWS), which frequently develops following axillary lymph node dissection, can also be caused by
several other conditions, such as infection or strenuous exercise. In recent years, idiopathic cases have also been reported. We
report the case of a 27-year-old female who presented with pain, tension and a taut rope-like structure in the left armpit area.
She also had a limited shoulder range of motion in abduction and forward flexion. We diagnosed the patient with idiopathic
AWS based on a detailed clinical history and manifestations. The patient completely recovered without any sequelae by
therapeutic interventions, including nonsteroidal anti-inflammatory drugs and physical therapy. Through a systematic review
of the literature, four additional cases of idiopathic AWS were identified. This study aimed to investigate the similarities and
differences between idiopathic and typical AWS cases.

Keywords: Axillary web syndrome, idiopathic, physical therapy

INTRODUCTION

Axillary web syndrome (AWS) is a skin disorder
characterized by a visible taut cord within the axillary
skin, usually detected by inspection and/or palpation.
This cord often originates in the axilla and can extend to
the elbow, forearm, and even the hand. In symptomatic
cases, the most common complaints include pain, feeling
of tension, and a limited range of motion (ROM) of the
shoulder joint (1).

have been reported around the world (5-8). In this report,
we present the clinical characteristics and treatment of an
idiopathic AWS case in light of the few idiopathic cases
reported in the literature.

CASE

A 27-year-old, normal-weight female engineer was
admitted to our clinic with complaints of pain and tension
in the left armpit, which had started approximately three
weeks earlier, and a taut rope-like structure in the left
armpit area, which she had noticed one week earlier.
The pain started in the left armpit, spread to the medial
forearm, and increased with overhead activities. Her
visual analogue scale (VAS) pain score was 7 (0=no pain;
10=worst pain) at the time of admission. She had no
history of trauma, surgery, rash, or infection in the axillary
region. Close examination revealed a non-erythematous
subcutaneous cord-like structure originating in the left
axillary region and extending from the medial to the
middle portion of the left arm (Figure 1). There were
no signs suggestive of infection in the axillary region,

AWS is commonly known as a complication that occurs
after axillary lymph node dissection (ALND), with an
incidence rate of 6%-86% following ALND. AWS usually
develops in the early postoperative period, but it is likely
to occur several months or years later and even recur
(2). The most common indication for ALND is breast
cancer, followed by melanoma. In such patients, AWS,
despite being a self-limiting disorder, induces additional
morbidity (1). Apart from ALND, cases of AWS due
to causes such as granulomatous inflammation after
folliculitis or epidermal inclusion cysts have also been
reported (3,4).

In recent years, four interesting cases of AWS that were
apparently “idiopathic” and had no attributable cause
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and there were no skin lesions or lymphadenopathy. The
neurological examination was normal, and peripheral
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pulses were palpable, with equal volume in both upper
extremities. Active and passive shoulder abduction
and forward flexion were limited to 120°, while other
movements were within normal limits. The last part
of her left elbow extension was mildly painful (2/10
VAS scale). Laboratory parameters (complete blood
count [CBC], biochemical parameters, tumor markers,
serology, erythrocyte sedimentation rate [ESR], and
C-reactive protein [CRP]) were within normal ranges.
No biceps tendon pathology or muscle tear was detected
on a shoulder ultrasound (US) examination. Left upper
extremity Doppler US was negative for superficial or
deep venous thrombosis.

Figure 1. Idiopathic AWS, a band-like structure extending from the
axilla to the antecubital fossa in the left arm.

Based on these signs and symptoms, the patient was
diagnosed with idiopathic AWS and was initiated on oral
meloxicam (7.5 mg/day) and topical nimesulide. She also
received concurrent physical therapy five times per week
for two weeks. Physical therapy interventions comprised
superficial heat therapy, therapeutic ultrasound,
transcutaneous electrical nerve stimulation (TENS)
treatment, axillary myofascial release, and ROM and
stretching exercises. The patient was then provided with
an individualized, written, daily home exercise program,
which was prescribed for the next 20 days.

The patient was seen for follow-up one month later. She
reported that her shoulder pain had almost ceased (1/10
VAS scale), and the subcutaneous cord had completely
disappeared. Additionally, her shoulder and elbow ROM
were within normal limits without pain or discomfort.
Informed consent was obtained from this patient.

DISCUSSION

In this case report, we describe the clinical features,
diagnostic approach, and management of a patient with
idiopathic AWS. To date, there have been only four
reported cases of idiopathic AWS similar to that of our
patient in the world (5-8) (Table 1). In the other four
cases, the duration of symptoms ranged from two days
to two months, and three of these cases presented with
typical symptoms of AWS, such as a feeling of tension
and pain in the axillary region, as in our patient (5,6,8).
Interestingly, the remaining patient—a 67-year-old
female AWS patient in France—had neuropathic-like
upper extremity pain complaints, such as stinging,
burning, and itching, and the patient’s cord in the axillary
region occurred later during follow-up (7).

Potential risk factors associated with the development of
AWS after ALND include low body mass index, young
age, more aggressive and extensive surgery, radiotherapy
or chemotherapy, and hypertension (9). In the four cases
reported in the literature, the ages of the patients ranged
from 29 to 67 years, and no associated risk factors,
including the factors mentioned above, were identified
in the patient histories and physical examinations (5-
8). Although the exact pathogenesis of AWS remains
unclear, it has been reported that the processes occurring
secondary to varying degrees of damage in veins
following ALND, particularly in lymphatic vessels, and
the processes occurring during the tissue healing phases,
particularly during the proliferative phase, are effective
in the formation of a visible taut cord (1,10). Moskovitz
et al. (11) evaluated a large cohort of AWS patients and
reported that a patient with stage IV invasive breast cancer
and fixed axillar metastasis developed AWS due to the

Table 1. Summary of five cases of “idiopathic” AWS

Age (yr) Affected upper Symptom Baseline pain

Author / Sex extremity duration LT severity Rl e

Demir Y. et al., . Shoulder pain, limitation of . Oral analgesics, exercise, and

2017 DY Lt Aidlye ROM in shoulder Va8 physiotherapy

Tetik B. et al, 2019 41/ M Right > weeks  Feeling of tension and pain in . Oral-topical analgesics,
the axillary region exercise, and physiotherapy

Puentes Gutiérrez . Sense of itching, and stinging . Shoulder stretching exercises

AB et al,, 2020 oyl Lt Zuonilis in the axillary region ILAINED ¢ I and massage

Diindar Ahi E. et Shoulder pain, limitation of . Oral analgesics, exercise,

al.,, 2022 R L S ROM in shoulder VB3 physiotherapy, and massage

Ciice I etal, 2023  27/F Left Shieei PN ceImppfensionand DA 7 Chy Oral-topical analgesics,
the axillary region exercise, and physiotherapy

ROM: Range of motion, VAS: Visual Analogue Scale, LANSS: The Leeds Assessment of Neuropathic Symptoms and Signs Scale.
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disruption of normal lymphatic flow despite undergoing
no surgery. In contrast, in the patient reported by Lee
et al., the cord developed following the emergence of
an epidermal inclusion cyst and consisted of band-like
fibrotic tissue, with no accompanying lymph duct or
sclerosing veins observed (4).

The diagnosis of AWS is easily made by patient-reported
symptoms, visual inspection, and palpation of the cord in
the axilla, upper extremity, or trunk (1). US can be used
alongside physical examination for diagnosis, but its
contribution is controversial in the context of visualizing
the structure of the cord (12). Ahi et al. (8) reported in a
case of idiopathic AWS that the cord was visualized as a
hypoechoic band under the skin with US.

Management of AWS comprises physical therapy-based
conservative treatment aimed at relieving pain and
restoring full ROM, as well as education and medication.
Additionally, it is known that AWS may resolve
spontaneously without any treatment (1,9). Nevertheless,
physical therapy may provide faster resolution of
the cord than patients experience when they do not
receive physical therapy (2). In a prospective study, 56
patients with AWS underwent physical therapy, and at
the assessment 3 months after ALND, 54 had complete
recovery, and 2 had residual signs of the disease (13). To
our knowledge, there is not yet a definitive guide for the
scope and duration of physical therapy in AWS. Physical
therapy management of AWS often includes manual
therapy, therapeutic exercises for restoration of ROM
restrictions in the affected shoulder joint, and physical
modalities, such as heat or cold therapy. According to our
understanding of the literature, all of these interventions
can be delivered safely, especially in idiopathic AWS
cases.

CONCLUSION

It should be recognized that AWS may rarely develop
idiopathically, regardless of undergoing ALND.
Accordingly, an extensive awareness of the development
of idiopathic AWS is essential since it can be easily
diagnosed by clinical evaluation alone. However,
additional diagnostic tools may be required for
differential diagnosis. The clinical signs, symptoms, and
management of idiopathic cases are similar to those of
typical AWS cases that develop after ALND.
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