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Effects of coronary endarterectomy on postoperative early
results in long segment coronary artery disease

Orhan Güvenç1 , Mehmet Tuğrul Göncü2 , Mesut Engin3 , Mustafa Çağdaş Çayır4 , Ahmet Fatih
Özyazıcıoğlu2
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Şanlıurfa, Turkey 
4Department of Cardiovasculer Surgery, Pamukkale University School of Medicine, Denizli, Turkey 

ABSTRACT
Objectives: Main goal of coronary bypass surgery is complete revascularization. In some coronary endarterec-
tomy applied patient groups, complete revascularization is inevitable. In this study, it was aimed to reveal fac-
tors affecting early mortality and morbidity in patients undergoing coronary endarterectomy. 
Methods: Retrospective records of preoperative, operative, and postoperative data of 98 patients undergoing
coronary artery bypass grafting (CABG) with coronary endarterectomy between January 1, 2012, and October
30, 2016, were reviewed. 
Results: A total of 113 endarterectomies were performed in different coronary arteries. Of the patients, 22
(22.4%) were female and 76 (77.6%) were male. The mean of ages was 60.4 ± 9.9 (range; 36-81 years). A
positive inotropic requirement was required in 68 (69.1%) patients and intra-aortic balloon pump was required
for 23 (23.4%) patients. Mortality was observed in 10 patients (10.2%). Peroperative myocardial infarction
was observed in 17 (17.3%) patients. Mortality rate was significantly higher in patients whose left ventricular
ejection fraction was 30 or less and who had a higher risk in EuroSCORE (p < 0.001). When compared with
the other vessels, mortality ratewas found to be higher for left anterior descending coronary artery endarterec-
tomy (p = 0.038). Mortality in female patients undergoing endarterectomy was higher than male patients (p =
0.023). 
Conclusions: Mortality and morbidity are higher in patients undergoing coronary endarterectomy when com-
pared to conventional CABG operations. However, it is a method that can be applied by considering certain
risk factors. 
Keywords: Endarterectomy, bypass surgery, coronary artery
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oronary artery diseases (CADs) are one of the
most important causes of death in our age. Coro-

nary Artery Bypass Grafting (CABG) surgery is still
the most valuable treatment option in the treatment of
CAD despite the improvements in cardiology. Com-

plete revascularization is intended in CABG opera-
tions. The aim is to provide blood flow to the disease-
free region in the distal coronary artery. However,
finding a disease-free zone is not possible in all oper-
ations. This is particularly important in patients with

C
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diffuse coronary disease. In this situation, it is neces-
sary to remove the atheroma plaque from the coronary
artery [1]. The frequency of this group of patients is
reported between 0.8% and 25.1% [2]. 
      The aim of this study was to investigate the early
mortality and morbidity outcomes of patients under-
going elective coronary artery surgery.

METHODS

      This study was performed in patients who
underwent coronary endarterectomy between January
2012-October 2016, at Bursa Yüksek İhtisas Training
and Research Hospital, Department of Cardiovasculer
Surgery. The study protocol was approved by the local
institutional Ethical Committee of University of
Health Sciences. The patients were evaluated
retrospectively and the effect of coronary
endarterectomy on postoperative morbidity and
mortality was evaluated with statistical methods. 
      Preoperative, operative and postoperative data of
the patients were obtained by examining patient files
and hospital information management system records.
Patients who underwent CABG and no additional
cardiac procedure were included in the study.
Preoperative, intraoperative and postoperative data of
patients were recorded and mortality and morbidity
analyzes were performed. 

Surgical Endarterectomy Technique 
      In patients who underwent closed (traction, pull
out) endarterectomy technique; a small arteriotomy
was performed in the coronary artery. The
atheromatous lesion was dissected and taken out by
traction. The arteriotomy and incision were continued
until the atheromatous nucleus was reached and
removed. If the incision was no longer needed, the
bypass graft was anastomosed. 
      In patients undergoing open endarterectomy
technique; with a long arteriotomy extending from the
damaged vascular segment to the healthy vascular
segment, it was ensured that the atheromatous nucleus
was completely cleared from all the branches of the
artery. Then, the arteriotomy was closed with internal
thoracic artery (ITA) or saphenous vein graft. In some
patients, arteriotomy was closed with saphenous vein
patch and an ITA graft anastomosed on the patch.

Statistical Analysis 
      Statistical analysis data were analyzed with the
Statistical Package for the Social Sciences (IBM SPSS
Statistic Inc. version 16.0, Chicago, IL, USA).
Continuous and ordinal variables were expressed as
the mean ± standard deviation and nominal variables
were expressed as frequency and percentage.
Kolmogorov-Smirnov test and Shapiro-Wilk tests of
normality were used to identify the distribution of
variables. Student’s t-test was used to compare two
groups for continuous variables with normal
distribution. Mann-Whitney U test was used to
compare two groups for continuous variables without
normal distribution. Chi-Square test was used to
compare two groups for nominal variables. For all
tests, a p-value of < 0.05 was considered statistically
significant. 

RESULTS

      Of the 98 patients included in the study, 22
(22.4%) were female and 76 (77.6%) were male. The
mean age was 60.4 ± 9.9 (range; 36-81 years). More
than half of the patients (59.9%) were over 60 years
old. There were 60 (60.4%) patients with a family
history of coronary artery disease, 59 (60.2%) patients
with anti-hypertensive treatment, and 44 (45%)
patients with diabetes mellitus (DM). Fifty-nine
(60.2%) of the patients had smoking habit. The body
mass index of 32 (33%) patients  was over 30. In the
biochemical examination of the preoperative period,
cholesterol and triglyceride levels of 71 patients were
detected as above normal values (Table 1). 
      Fifty-seven (58.1%) of the patients had previously
undergone coronary intervention (coronary balloon
and/or stent). In terms of left ventricular ejection
fraction (LVEF), 21 (21.4%) patients with LVEF ≤
30%, 37 (37.7%) patients with LVEF 30-50% range
and 40 (40.8%) patients with LVEF ≥ 50% were
detected. The patients were classified for EuroSCORE
as low risk (0-3 points), medium risk (4-6 points) and
high risk (7 points and above) groups. There were 39
(39.7%) patients with low risk, 48 (48.9%) patients
with medium risk and 11 (11.2%) patients with high-
risk. Fourteen (14.2%) patients had a peripheral
arterial disease (PAD), 33 (33.6%) patients had a
chronic obstructive pulmonary disease (COPD), 6
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(6.1%) patients had a cerebrovascular accident (CVA),
and 7 (7.1%) patients had chronic renal failure (CRF).
Coronary endarterectomy was performed to provide
complete revascularization during coronary bypass in
our patient group. Minimum 1or maximum 2
endarterectomies were applied (mean: 1.1 ± 0.3). A
total of 113 endarterectomy procedures were
performed. Forty-one (36.2%) were left anterior
descending artery (LAD), 10 (8.8%) diagonal (Dx), 1
(0.8%) intermediary, 15 (13.2%) circumflex (Cx) and
46 (40.7%) right coronary artery (RCA) (Table 2). 
      In 15 (15.3%) patients, two endarterectomies were
performed at the same time. The distribution of these
coronary endarterectomy vessels was found as 5

(4.4%) LAD-Dx, 5 (4.4%) LAD-Cx, 3 (2.6%) LAD-
RCA  and 2 (1.7%) Cx-RCA  (Table 2). While the
patients were transferring to intensive care unit, a
positive inotropic requirement was provided in 68
(69.3%) patients and intra-aortic balloon pump (IABP)
support was provided in 23 (23.4%) patients. The
duration of mechanical ventilation was 6-120 hours
(mean: 15.5 ± 13.8) in the postoperative period. The
number of patients intubated over 48 hours was 5.
Total drainage volume of the patients in the first 48
hours in the intensive care unit was determined as
minimum 300 ml, and maximum 1700 ml (mean: 760
± 280 ml). In postoperative intensive care follow-up,
52 (53%) patients had various rhythm problems. The
most common arrhythmia was atrial fibrillation and
was seen in 37 (37.7%) of the patients. This was
followed by ventricular rhythm problems (ventricular
extrasystole, ventricular tachycardia, ventricular
fibrillation) with 15 (15.3%) patients. These rhythm
problems disrupt early postoperative hemodynamics.
During the intensive care follow-up, 17 (17.3%)
patients had elevated blood cardiac enzyme levels
(postoperative MI). Postoperatively, 17 (17.3%)
patients had elevation of liver function parameters and
19 (19.3%) patients had impaired levels of renal
function markers. Four patients (4%) had
cerebrovascular events and 2 of them had no previous
complaints. The total length of stay of patients in the
intensive care unit was 1-13 days (mean: 3.1 ± 2 days).
The total hospital stay was 6-25 days (mean: 13.8 ±
3.6) (Table 3). 
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      Mortality was observed in 10 (10.2%) patients.
The highest mortality rate was in LAD endarterectomy
group. Among these patients, 8 (8.1%) with LAD and
1 (1%) with LAD-RCA. The highest mortality rate
was observed in female; 6 (27.2%) deaths in female
patients  and 4 (5.2%) deaths in male patients (p =
0.023). Mortality in patients with moderate to low
LVEF was significantly higher than in patients with
normal LVEF. Mortality was observed in 10 patients
with low LVEF 3 (3%) and 7 (7.1%) moderate

patients. Mortality wasn't observed in normal LVEF
group (p < 0.001). Mortality was observed in 6 (6.1%)
patients in the high-risk group, 4 (4%) patients in the
moderate risk group and in none of the patients in the
lower risk group (p < 0.001). The mortality rate was
7.9% in patients who underwent LAD endarterectomy
and 1.7% in the other patient group (p = 0.038). Total
ICU stay, total hospital stay and total perfusion times
were observed as longer in patients with mortality
(Table 4). 
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DISCUSSION

      Coronary endarterectomy was performed in 1957
by Bailey et al. [3], but no bypass was performed in
those days. This method has always been discussed
since the first implementation of this process to the
present day. In the 1990s, this method was not
recommended in routine practice because of high
mortality and morbidity rates [4]. When we look at the
literature, the rate of coronary endarterectomy
application varies between 0.8 and 25% [5].
Considering that approximately 800 CABG surgeries
are performed annually at our center so this ratio is
compatible with the literature. 
      In our study, the rate of male patients was 77.6%.
In many studies about coronary endarterectomy, the
ratio of male patients was found to be high in
accordance with our study [6]. The authors attributed
this to the short diameters of the coronary arteries in
female patients. In addition, in our study, we found
that mortality rate in female patients who underwent
coronary endarterectomy was higher with 27.2%
compared to men with 5.2%. 
      The diffuse disease of LAD has a special
importance since LAD feeds a significant portion of
the heart. The importance of revascularization of this
vessel has been demonstrated in many studies [7]. The
rate of LAD endarterectomy varies between 9% and
74.8% in the literature [8]. In our study, 36.2% of the
patients underwent LAD endarterectomy. We
observed that RCA was the most common
endarterectomy vessel with 40.6%. In the literature,
this ratio varies between 21.1% and 83% [8, 9]. In
some patients, multiple vascular endarterectomies may
be required during the same operation. According to
the literature, multiple coronary endarterectomies
increase mortality [9]. In our study, we determined that
two coronary endarterectomies were performed
simultaneously in 15 patients. Of these, only two
patients were treated with two vessels (RCA-Cx)
except LAD. 
      Early extubation, intensive care, and less total
hospital stay after open heart surgery are closely
related to reduced mortality. In our study, the mean
duration of intubation in the intensive care unit was 6-
120 hours. Takanashi et al. [8] reported that the
duration of intubation was 12.6 ± 18.7 hours. The
duration of intensive care stay and total hospitalization

period ranged from 1 to 13, 6 to 25 days, respectively.
Schmitt et al. [10], found these durations as 5.6 ± 8.4
and 15.9 ± 13.9 days, respectively, in their coronary
endarterectomy study. 
      Inotrope and IABP support may be required for
avoiding from cardiopulmonary bypass after CABG
operation. These need ratios may increase in patients
undergoing coronary endarterectomy. In our study, the
number ofa positive inotropic requirement was 68
(69.3%) and IABP support was required in 23 (23.4%)
patients. Padhy et al. [11] statedthese rates as 64.2%
and 16.6%, respectively. 
      The amount of drainage of the patients after
surgery affects the amount of blood and blood product
transfer, which affects the mortality and morbidity.
The total amount of drainage in our patients ranged
from 300 to 1700 ml (mean: 760 ± 280 ml). Yener et
al. [12], found the mean amount of mediastinal
bleeding as 650 ± 8.2 ml. Compared to this study, we
can say that our drainage rates are acceptable. 
      Arrhythmias after open heart surgery may prolong
hospital stay, serious arrhythmias can cause mortality
and morbidity. Atrial fibrillation (AF) is the most
common rhythm problem and ventricular arrhythmias
can be seen less frequently. In our study, 52 (53%)
patients had various rhythm problems. The most
common arrhythmia was AF in 37.7% of the patients.
In the literature, this ratio varies between 25% and
30% [8, 13]. The treatment of this arrhythmia is very
important for cardiac surgery. Because it increases the
morbidity in the early period, If it is permanent, it
paves the way for future complications. 
      One of the most important factors in early
mortality and morbidity in patients undergoing
coronary endarterectomy is peroperative MI.
Although, the most common cause of per-operative
MI is incomplete revascularization, residual material
to be left in the vessel, intimal flap, vasospasm, air
embolism, inadequate protection of myocardium
under the cross-clamp and obstruction of the newly
constructed bypass graft may cause [14]. The
incidence of perioperative MI varies between 1.5%
and 19% [15]. This rate was found to be 17.3% in our
study. 
      The mortality rate was 10.2% (10 patients) in our
study. Nine of these ten patients had LAD
endarterectomy. Especially, studies showing that
mortality has increased in the patients who underwent
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LAD endarterectomy support our study [16]. The 10%
mortality rate we found in our study is very high when
compared with the conventional surgical method. The
studies in the literature are also in this direction.
However, we can say that this increased mortality rate
is affected by comorbid factors [17]. 

CONCLUSION

      In conclusion, we suggest that coronary
endarterectomy should be performed in the right
patient group at the right time and with the right
methods. We should consider this operation as a life-
saving technique in patients with the common CAD,
which is thought to be inoperable. Otherwise, these
patients will either face death or we will consider more
severe treatment methods such as heart transplantation
and heart support devices.
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ABSTRACT
Objectives: In this study, the relationship between preschool age group children’s language development and
depression/anxiety symptoms of their mothers was investigated. 
Methods: Children aged 13-75 months and their mothers were included. Denver-II test and Beck Depression
and anxiety scales were utilized. SPSS 17.0 program was used and p < 0.05 was considered as significant. 
Results: Of the 58 patients, 74.1% were male, with the mean age of 53.3 months. The mean maternal age was
31.5 years. The mean education level was 8.3 years for mothers. According to the Denver-II of language
development, 53.4% of the cases were found to be "delayed" whereas 46.6% of all were “normal”, with
significantly lower in “delayed” children (47.4 vs. 60 months; t (56) = -3.431, p = 0.001). Delayed language
was significantly associated with lower mothers’ education level (7.4 vs. 9.3 years; t (56) = -2.466, p = 0.017).
The median score of depression scale was significantly higher in the delayed language (18 vs. 13; z = -2.218,
p = 0.027). Positive correlation was found between the mothers’ education and the language development (r =
.324, p = 0.013). The anxiety symptom levels of the mothers were not associated with language development
(p > 0.05). 
Conclusions: The level of education of mother seems to affect language development. There is a relationship
between the depressive symptoms of the mother and the delay in language development. It seems important
that the mothers of the cases whose children had language development to be directed to psychiatric evaluation. 
Keywords: language development, child, mother’s depression, mother’s anxiety
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anguage is one of the important parameters of
early childhood development [1]. It is thought

that both the receptive language and the expressive
language development through social communication
skills in the first and second years of life, and then the
progressive games, sharing common interests with

others, and using gestures and gestures to indicate their
needs and desires [2]. Therefore, being aware of the
factors affecting language development in early child-
hood is very important for the healthy development of
the child. 
      The attitude and behavior of the caregiver is the

L
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leading one. Ekerim and Selcuk [3] showed in a study
that the warm and supportive attitude of the mother
towards her child influenced the effective use of the
child's language. The factors that negatively affect the
mother's outward behaviors such as depression or anx-
iety in the mother may negatively affect the child's de-
velopmental stages. Depression in mothers leads to
both internal and external-problems [4], has a negative
impact on children's language development [5], these
children were shown to be less than their peers at the
age of 1 to 3 years, with less vocabularies compared
to children without depression in their mothers [6]. In
a cohort study, Koutra et al. [7] showed that neuro-de-
velopmental steps including language development of
18 months-old children were adversely affected by de-
pression in the mother. In another prospective study,
it was reported that anxiety, perceived stress and de-
pression in the mother had a slight negative effect on
the cognitive development of the child [8]. 
      The hypothesis of this study is that “mothers of
children aged 12-75 months who have delayed lan-
guage development have more depression and anxiety
symptoms than children with normal language devel-
opment. 

METHODS

      The sample of the study was conducted between
May 2018 and June 2018 in Ankara Training and
Research Hospital, Hüseyingazi District Polyclinic.
Fifty-eight children and their mothers who did not use
any language other than Turkish and accepted to
participate in this study were formed. Patients with
organic (eye, ear pathologies), neurological and
syndromic reasons were excluded from the study. 
Sociodemographic data were collected by a form
prepared by the researchers. The monthly income level
variable was reported in three categories as low
income (1-1999 Turkish Liras [TL]), middle income
(2000-4999 TL) and high income (5000- and above
TL) level. Denver II-developmental screening test
were applied to the children’s mother by child
development specialist and Beck depression and Beck
anxiety scales were fullfilled by their mothers. 
      Children who were compatible with their peersas
a result of Denver test were taken as control group.
Mothers' depression and anxiety symptom levels were

expressed in terms of total score of the scale. 
      The approval of the ethics committee of the study
was obtained by the decision of the Ministry of Health,
Ankara Health Research and Application Center
Medical Research Institute 2018-45-462. Verbal and
written informed consent of the mothers were included
in the study. 

Tools Used 

Sociodemographic Data Form 

      It was created by the authors to gather information
about the sociodemographic characteristics of children
and their parents and siblings. The age of the child,
gender, demographic variablesofparents (age,
educational status and occupation), monthly income
levels, number of children at home, and the presence
of a medical or psychiatric disease history in the
family and themselves were questioned. 

Denver-II Development Screening Test (DDST) 

      Prepared in 1967 by Frankenburg et al. [9] is a
standardized practice that is adapted to many
countries' own communities. The validity and
reliability study of the test was conducted by Anlar et
al. [10]. It is a test which can be applied easily for
children between 0-6 years of age and it has an
important role in early development of child
development and developmental deviations. Four
areas are evaluated in the test: 
      1. Personal-social: Agreement with people, the
ability to meet individual needs, 
      2. Fine motor: Hand-eye coordination, use of
small objects, problem-solving ability, 
      3. Language:Hearing, comprehension and use of
language, receptive and expressive language skills, 
      4. Rough motor: Movement of large muscles
such as sitting, walking, jumping. 
      The results of the test are grouped in three classes
as “normal”, “suspicious” and “abnormal”. Normal
means no delay and no more than one warning,
suspicious stands for that there is a delay and /or two
or more warnings, Abnormal means there are two or
more delays [11]. The cases with normal results are
evaluated 3 months later and the suspected cases are
evaluated with a test repetition after 1 month. Patients
who are considered suspicious or abnormal results are
referred to an advanced center for diagnostic
evaluation. Since our study was based only on
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language development, the results were reported as in
delay and included in a 1-month cross-section. 

Beck Depression Inventory (BDI)

      This is a 21-item self-report scale developed by
Beck et al. [12] in 1961, presenting the most common
emotional, somatic, cognitive, and motivational
symptoms in depression. It focuses more on the
cognitive and emotional symptoms of depression, with
less emphasis on somatic symptoms (including loss of
appetite, weight loss, and libido). The items of the
scale are rated between 0 and 3 and the lowest total
score is 0 and the highest total score is 63. Increased
score means that the level of depression symptoms
increases. The Turkish validity of the scale was
conducted by Hisli [13] in 1988. 

Beck Anxiety Inventory (BAI)

      It isa self-assessment scale used to determine the
frequency of anxiety symptoms experienced by
individuals developed by Beck et al. [14]. It is a Likert
type scale which is composed of 21 items and scored
from 0-3. The Turkish reliability and validity was
conducted by Ulusoy et al. [15] in 1998.

Statistical Analysis 

      Statistical analysis of the data was performed
using the SPSS 17.0 program (Chicago Inc., 2008).
The conformity of continuous variables to normal
distribution was tested with Kolmogorov-Smirnov.
Categorical variables were given in terms of number
and percentage, and continuous variables were given
as arithmetic mean and standard deviation. Student-t
test was used for paired group comparison because the
data were normal distribution. In the correlation

analysis of continuous variables, Pearson, categorical
etc. Spearman correlation coefficients were used for
correlation analysis of continuous variables. A p < 0.05
was considered significant. 

RESULTS

      Of 58 patients, 73.6 (n = 43) were male and 25.9%
(n = 15) were female. The mean age was 53.3 ± 15.1
months (range: 13-75 months). The mean age of the
mothers was 31.5 years (mean age: 36 years). The
mean education level of the mothers was 8.3 ± 3.1
years and the mean education level of fathers was 8.6
± 3.2 years. 
      According to the Denver-II developmental
screening test, 34.5% (n = 20) of the cases were
“normal”, 36.2% (n = 21) were “suspicious” and
29.3% (n = 17) were “abnormal”. When the results of
the language-development subscale were evaluated, it
was found that while 46.6% (n = 27) of the cases had
normal language development, whereas 53.4% (n =
31) had delayed language development. 
      The mean age of the patients with delayed
language development was significantly smaller than
the normal ones (47.4 vs. 60 months; t (56) = - 3,431,
p = 0.001). It was determined that maternal education
duration (7.4 vs. 9.3 years; t (56) = - 2.466, p = 0.017)
was significantly lower in patients with delayed
language development. 
      Maternal age variables were found to be similar to
those in normal or delayed language development
according to Denver-II test (p > 0.05 for both, see
Table 1). 
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Analysis of categorical variables 

      It was determined that 6.4% (n = 3) of the cases
were parents / divorced. 91.5% (n = 43) of the patients
were with their parents. 2,1% (n = 1) of the patients
died. 85.1% (n = 40) of the mothers were housewives.
14.9% (n = 7) of the mothers were working. 
      Monthly income level: 48.9% (n = 23) of the
cases were low (-1999 TL), 46.8% (n = 22) were
medium (2000-4999 TL) and 4.3% (n = 2) high

(5000TL and above) income level. 
      Number of children in the home: 23.4% (n = 11)
of the cases were single children, 61.7% (n = 29) with
two children, 12.8% (n = 6) with three children,2.1%
(n = 1) were from family with four children. 
      Distribution of the birth order of the cases:
57.4% of the cases were first child (n = 27), 34% (n =
16) second child, 6.4% (n = 3) third child, 2.1% (n =
1) was the fourth child. 
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      The medical history of the mother was 4.3% (n =
2), 95.7% (n = 45) of the cases. The family history of
psychiatric disease was not present in 85.1% (n = 40)
of the cases and 14.9% (n = 7). Gender, demographic
data of the parents, socioeconomic level, the number
of children, the presence of disease histories in the
mother were similar in two groups (for all p > 0.05,
see Table 2). 

Comparison of scale total scores

      The mean score of depression scale in the mother
was significantly higher in cases with delay in
language development (18 vs. 13 points, z = -2.218, p
= 0.027). There was no significant effect of mother's
anxiety symptoms on language development (p >
0.05) (Table 3). 

Correlation analysis

      There was a negative and significant correlation
between language development and Beck depression
scores (r = -. 294, p = 0.025). There was a positive and
significant correlation between language development
and child age (month) (r = .411, p = 0.001). There was
a positive and significant correlation between mothers'

educational level and language-development (r = .324,
p = 0.013, see table 4). 

DISCUSSION

      In our country, there are studies investigating the
developmental evaluation and the factors that affect it
by using the Denver-II test. From these studies, Güneş
[16] examined the effect of family functions and other
demographic factors on the development of family
functions using a Denver-II test in 201 mothers and
their 0-6-year-old children (102 girls, 99 boys)
enrolled in a family health center in a district of Bursa
province [16]. They reported a positive correlation
between the life satisfaction parameters of mothers
and their children's developmental scores. Madan and
Tekin [17] performed a total of 60 children who were
selected by random sampling from children in the 0-6
age group living in the center of Antalya. Güven et al.
[18] reported that 179 of the children underwent the
Denver-II test to have a high socioeconomic level,
factors affecting the child's development, being a child
of a working mother, and being a child using breast
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milk for longer periods[18]. Bayoglu et al. [19]
conducted a total of 980 children under the Denver-II
test and reported that the Denver-II test results of their
children with low socioeconomic status were
abnormal. Anlar et al. [20] investigated the effect of
socioeconomic level on development and reported that
fine-motor development was affected by this variable
[20]. 
The common emphasis of all these studies is that this
screening test is an effective tool in determining the
level of development headings of children aged 0-6
with the Denver-II screening test and in following the
improvements in the development steps after the
required interventions. 
      Anlar et al. [20] found that mothers were more
effective on their children's development steps than
their fathers, and they indicate that this activity has
reached a peak level around the age of 5 to around 32-
72 months. In our study, it was shown that mothers'
depression symptoms had a negative effect on the
language development of their children. It was not
possible to test what could have changed in the stages
of development after none of the cases we called for a
month to check and the interventions we proposed (the
behaviorist suggestions towards the mother and her
child). Nevertheless, based on the current results, we
can say that the mother education levels of children in
the developmental period affect the language
development of children. Depression symptoms in
mothers of pre-school age children are important and
it seems necessary to be followed up. In our study, it
was determined that anxiety symptoms did not affect
language-development. 

CONCLUSION

      This study main outcome is that there is
significantly increased depressive symptoms of the
mothers whose children’s language development had
delayed. It is important that the mothers of patients
with delayed language development are referred to
psychiatric evaluation for the purpose of further
evaluation of depression symptoms. 
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ABSTRACT
Objectives: Tympanometric evaluation of middle ear with 226 Hertz (Hz) frequency probe has been widely
used in patients with suspected middle ear and Eustachian tube disorders.  However most of the recent studies
were demonstrated that tympanometric examination with 1000 Hz frequency probe was superior to 226 Hz
frequency probe examination to detect middle ear disorders affecting middle ear admittance especially for
infants. The objective(s) of this study was to compare the reliability and feasibility of 226 Hz and 1000 Hz
tympanometric results in normal hearing healthy pediatric group of patients. 
Methods: In this study, we evaluated normal healthy pediatric patients with 226 and 1000 Hz frequency probe
tympanometry for the aim of comparing efficacy and detecting the rate of false negative tympanometric findings
in these subjects. Forty-nine (98 ears) healthy pediatric patients (25 males and 24 females) were enrolled in
the study and all of the patients were younger than 18 years of age. Oto-microscopic examination was
performed to all of the patients as a gold standard. 
Results: The mean age was 9.3 ± 4.46 years old with a range from 3 to 17 years. The mean values of 226 Hz
tympanometric measurement of right ears for ear volume, compliance, pressure and gradient were 74 ± 28.10,
59 ± 38.96, -46 ± 92.38 and 36 ±3 3.22, respectively; these values for the left ears were 84 ± 65.94, 51 ± 31.00,
-57 ± 102.05 and 30 ± 23.35, respectively. The mean values of 1000 Hz tympanometric measurement of right
ears for ear volume, compliance and pressure were 78 ± 23.03, 172 ± 85.04 and -22 ± 110.70, respectively;
these values for the left ears were 64 ± 32.05, 147 ± 104.70, and 0 ± 98.20, respectively. 
Conclusions: We found that there was no superiority of the usage of 1000 Hz tympanometry to 226 Hz
tympanometry in normal hearing healthy pediatric patients who were equal or older than 3 years of age. 
Keywords: 1000 Hz tympanometry, 226 Hz tympanometry, children, normal hearing

ympanometry is a useful diagnostic tool to detect
middle ear pathologies especially otitis media

with effusion (OME). It reflects the middle ear elas-
ticity, stiffness and compliance which are disrupted in
some middle ear pathologies. The most common con-
ventional method for tympanometric measurement is
performed by using 226 Hertz (Hz) probe tone. The

other common, especially in infants, used 1000 Hz
probe tone frequency have been found superior to 226
Hz probe tone in infants younger than 9 months [1, 2]. 
      In recent years, 1000 Hz probe tone tympanometry
in infants has been increasingly studied with the
widely committed national hearing programs in more
countries for the aim of early detection of hearing loss
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in neonates. Middle ear dysfunctions in which the
most common reason is OME are the main reason for
false-positive results in these screening programs,
therefore it is crucial to detect clearly OME if it is
present [3]. Tympanometry is an objective, useful,
non-invasive and reusable clinical diagnostic tool to
detect middle ear function, and also external ear as
well. 
      Although studies regarding with comparing feasi-
bility of 1000 Hz and 226 Hz probe tone tympanome-
tries in children, especially in infants, have presented
for patients with normal and middle ear pathologies in
the literature, there are a few studies comparing the
feasibility and usefulness of 1000 Hz and 226 Hz
probe tone tympanometries in children older than 3
years of age with normal functioning middle ears.
Therefore, it would be possible to detect false-positive
results and compare with this method in the patients. 
      In this retrospective study, we aimed to compare
the feasibility and usefulness of 1000 Hz and 226 Hz
probe tone tympanometries in children older than 3
years of age with normal otomicroscopic examination
and normal hearing detected with behavioral audiom-
etry, transient-evoked otoacoustic emissions (OAE)
and/or click-evoked auditory brainstem audiometry
(ABR). 

METHODS

      In this retrospective study, we evaluated normal
healthy pediatric cases with 226 and 1000 Hz
frequency probe tympanometries for the aim of
comparing efficacy and detecting the rate of false
positive tympanometric findings in these subjects.

Forty-nine (98 ears) healthy pediatric subjects (25
males and 24 females) were enrolled in the study, and
all of the cases were younger than 18 years of age. The
mean age was 9.3 ± 4.46 years old with a range from
3 to 17 years. Oto-microscopic examination was
performed to all of the children as a gold standard to
detect pathologies in middle ear and external ear as
well. All of the children had normal hearing that were
detected by means of behavioral audiometry,
Otoacoustic emission (OAE) and/or Auditory
Brainstem Response (ABR). 
      All of the tympanometric tests were performed
with both of the 226 Hz and 1000 Hz probe tones
(Interacoustics AT 235 h tympanometer, Denmark) in
each child. Tympanometry types for 226 Hz tone
probe were noted as type A, type B, type C, type D
and type Du; and for 1000 Hz tone probe as type 1,
type 2, type 3, type 4 and type 4u as based on Lidén
[4] and Jerger [5]. 

RESULTS

      The mean values of 226 Hz tympanometric
measurement of right ears for ear volume (EV),
compliance (C), tympanometric peak pressure(TPP)
and gradient (G) were 74 ± 28.10 ml, 59 ± 38.96 ml, -
46 ± 92.38 daPa and 36 ± 33.22 ml, respectively; these
values for the left ears were 84 ± 65.94 ml, 51 ± 31.00
ml, -57 ± 102.05 daPa and 30 ± 23.35 ml, respectively.
The mean values of 1000 Hz tympanometric
measurement of right ears for EV, C and TPP were 78
± 23.03 ml, 172 ± 85.04 ml and -22 ± 110.70 daPa,
respectively; these values for the left ears were 64 ±
32.05, 147 ± 104.70, 0 ± 98.20, respectively. TPP
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around 0 daPa (between +100 daPa and -150 daPa)
were classified as Type A or Type 1 in 226 Hz tone
probe and 1000 Hz tone probe tympanometries,
respectively. We detected 86% (42/49 patients) type A
tympanometry for the right ears and 84% (41/49
patients) for the left ears in 226 Hz tympanometric
measurements, and 86% (42/49 patients) type 1
tympanometry for the right ears and 86% (42/49
patients) for the left ears in 1000 Hz tympanometric
measurements (Table 1). Additionally, we detected
14% (7/49 patients) type C tympanometry (TPP at
lower than -150 daPa pressure) for the right ears and
16% (8/49 patients) for the left ears in 226 Hz
tympanometric measurements, and 14% (7/49
patients) type 1 tympanometry (TPP at lower than -
150 daPa pressure) for the right ears and 14% (7/49
patients) for the left ears in 1000 Hz tympanometric
measurements. There were no type B, type D and type
Du tympanometries in any patient with 226 Hz
tympanometry and no type 2, type 4 and type 4u in
any patient with 1000 Hz tympanometry.  

DISCUSSION

      In this study, we compared the 266 Hz tone probe
tympanometry results with 1000 Hz tone probe
tympanometry results that were performed in normal
hearing and healthy pediatric patients older than 3
years of age. However, there is a study from Korea
that recommends usage of 1000 Hz probe tone
tympanometry for infants up to 12 months of age [6].
Type of tympanogram in the clinician perspective is
the main objective to consider normality or
abnormality of this objective measurement with
regarding to external ear canal, tympanic membrane
and middle ear function.  Therefore we considered the
type of tympanometry as normality standard. 
      Alaerts et al. [3] found that type 1 tympanogram
were detected in 91% of infants younger than 3
months of age with 1000 Hz tone probe
tympanometry; on the other hand, 75% of the cases
had type A tympanometry with 226 Hz tympanometry
in children between 9-32 months of age. We found that
86% (42/49 patients) type A tympanometry for the
right ears and 84% (41/49 patients) for the left ears in
226 Hz tympanometric measurements, and 86%
(42/49 patients) type 1 tympanometry for the right ears

and 86% (42/49 patients) for the left ears in 1000 Hz
tympanometric measurements. 
      Park et al. [6] studied on Korean infants (up to 13
months of age) whether having OME or not by using
226 Hz and 1000 Hz tympanometry. They found that
more than 90% of tympanometries with 226 Hz were
normal in infants without OME as well as with 1000
Hz tympanometry. On the contrary, in infants with
OME more than 90% of tympanometries with 226 Hz
were normal but more than 90% of tympanometries
with 1000 Hz were abnormal which means more
reliable results. In normal functioning middle ears, the
tympanometry results were similar with 226 Hz and
1000 Hz but in middle ear pathologies, such as OME,
the results of 1000 Hz were more reliable and false-
negative results were detected with 226 Hz
tympanometry [6]. 
      Other important tympanometric finding in first 6
weeks of life in neonates is DP (double peak curve)
tympanogram which was compatible with rapid
anatomical growth of ear structures during this period,
and this tympanometric finding is decreased with
increasing age [3, 7]. Also, we detected no DP
tympanometric finding in normal hearing healthy
pediatric patients who were equal or older than 3 years
of age which is compatible with the literature. 
      In current study, nearly 85% of normal functioning
ears had normal type A or type 1 tympanometry but
remaining nearly 15% subject had abnormal
tympanometry on both of 226 Hz and 1000 Hz
tympanometry in normal hearing and normal
functioning middle ear system (false-positive results)
in healthy children with older than 3 years of age. 

CONCLUSION

      We found that there was no superiority of the
usage of 1000 Hz tympanometry to 226 Hz
tympanometry in normal hearing healthy pediatric
patients who were equal or older than 3 years of age.
It needs studies with large series of cases to assess the
reliability of these results.
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ABSTRACT
Objectives: Both males and females carried out pubic hair removal by various methods usually for visual/aes-
thetic or psychosexual reasons. The aim of the present study was to evaluate self-esteem, body image and
sexual functions of women before and after total laser pubic hair removal (TLPHR) which is frequently being
prefered due to its long-lasting effects. 
Methods: A total of 45 sexually active women between 20 and 50 years of age who underwent total laser
pubic hair removal were included in the study. The sociodemographic features, Female Sexual Function Index
(FSFI), Rosenberg Self Esteem Scale (RSES), Body Cathexis Scale (BCS), Beck Depression Inventory (BDI)
of the participants were assessed before the first session and after the 6th session of TLPHR procedure. 
Results: Total RSES, total BCS scores and the 40th item of the BCS score significantly decreased after the
TLPHR procedure (p < 0.001). Total FSFI scores and also FSFI subscales of desire, arousal, lubrication and
satisfaction scores were significantly increased after TLPHR (p < 0.001). 
Conclusion: Our study results demonstrated that self-esteem, genital and total body image, sexual desire,
sexual arousal and sexual satisfaction was improved after TLPHR procedure. Wider sampled studies examining
the effects of laser pubic hair removal on individual, relational and psychosocial issues in both males and
females are needed. 
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oth males and females carried out pubic hair re-
moval for many reasons for over the centuries.

Modern pubic hair removal is often done for
visual/aesthetic or psychosexual reasons rather than
for health reasons. [1]. Women are willing to remove
their pubic hair for the reasons like hygiene, sexual at-
tractiveness, sexual enhancement, religious-social be-
liefs and before any gynecological examination [2, 3].
Also by removing pubic hair women are found to have
higher levels of body shame, self consciousness and
self objectification [4]. In addition to this some re-
searches proposes males prefer sexual partners to be

hairless [5]. Anecdotal reports indicate that pubic hair
removal provide increased aesthetic appearance and
increased tactile sensitivity of the genitals such as the
clitoris, but unfortunately there is insufficient scien-
tific data to support this view [1]. Moreover, unwanted
hair loss might be an extremely distressing condition
and might cause reduction of self-esteem, well-being
and sexuality which was previously demonstrated in
women treated for breast cancer and women with hy-
potrichosis [6, 7]. 
      razor blade, waxing, plucking, bleaching, depila-
tory creams, electrolysis, laser therapy are the most
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known methods for pubic hair removal [2]. Shaving
and waxing are the most common methods of genital
hair removal wherefore they are cheap and easy to ap-
plicate.  Because of avoiding frequent side effects and
having longer persistence, the number of women who
prefer laser depilation is increasing nowadays. Not
only pubic hair removal is recommended by Islam as
a tradition of hygiene, but also total pubic hair removal
performed to put forth femininity for sexuality in
Turkish population [8]. Although in many countries
the number of women who have genital grooming is
increasing, total pubic hair removal is still the most
preferred modality in our country for these reasons. 
In several studies, sexual intercourse and sexual satis-
faction frequency correlated with total pubic hair re-
moval, particularly in young women. This practice has
an interesting psychosexual basis that has not yet been
fully explored in sexual medicine. The aim of the pres-
ent study was to compare self-esteem, body image and
sexual functions of women before and after total laser
pubic hair removal (TLPHR) procedure. 

METHODS

      The present cross-sectional study comprised of 45
women who underwent laser depilation for pubic hair
removal between June 2018 and Nowember 2018 at a
referral private clinic and our clinic. Sexually active
women between 20 and 50 years of age who
volunteered to participate and did not have any
psychiatric diagnosis were included in the study.
Ethics committee approval was obtained from the
local ethics committee of Bursa Yuksek Ihtisas
Training and Research Hospital (ID:2011-KAEK-25
2018/06-15). And all the women gave written consent,
were seen by a doctor at entry to the study. 
      Participants were asked to fill in self-administered
questionnaires before and after the laser depilation
sessions. Laser depilation sessions was performed by
a 755 nm diode laser once a month. Participants
fulfilled the Female Sexual Function Index (FSFI),
Rosenberg Self Esteem Scale (RSES), Body Cathexis
Scale (BCS), Beck Depression Inventory (BDI) before
the first session and after the 6th session of TLPHR
procedure. BMI was calculated by dividing weight (in
kilograms) by height (in meters squared). Since
increased body weight and depressive disorder may

affect self-esteem, body image and sexual functioning,
women with a BMI below 18.5 and above 25 and with
a BDI score above 17 were excluded from the study. 

Instruments
Sociodemographic Data Form 
      This form was developed by the researchers and
contained questions directed at determining the
women's sociodemographic characteristics including
age, height, weight, marital status, education level,
occupation, economic status, medical illness, smoking
status, alcohol and drug use.

Female Sexual Function Index (FSFI)
      FSFI questionnaire was created by Rosen et al. for
the assessment of female sexual functioning [9]. The
instrument was validated and adapted to Turkish
population by Öksüz and Malhan [10]. Based on
clinical interpretations of a principal components
analysis, a 6-domain structure was identified including
sexual desire, arousal, lubrication, orgasm,
satisfaction, and pain. Participants completed the
instrument by choosing the option that best described
their situation. Each question was associated with a
value corresponding to the degree of gratification of
the participant. A score of ‘0’ indicates no sexual
activity in the last four weeks, and the others are
numbered from 1 to 5 on an incremental scale. 

Rosenberg Self-Esteem Scale (RSES) 
      RSES is a 10-item likert type scale which was
developed by Morris Rosenberg in 1965 to evaluate
global self-worth by measuring both positive and
negative feelings about one’s self [11]. In our country,
reliability and validity studies of the scale were
performed by Korkmaz [12]. The score received from
the first 10 items is evaluated as high self-esteem for
a total score of 0-1, average self-esteem for a total
score from 2-4, and low for 5-6. Lower scores indicate
higher levels of self-esteem [12]. 

The Body Cathexis Scale (BCS)
      It is a 40-item scale which was developed by
Secord and Jourand in 1953 to measure the level of
body satisfaction and attitude to body image [13]. The
reliability and validity of Turkish version was
performed by Hovardaoğlu and Özdemir in 1990 [14].
The items are in a 5-point likert type scale that ranges
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from 1 = I don't like at all to 5 = I really like. The
lowest possible score from the scale is 40 and the
highest is 200 and higher scores indicate less
satisfaction from the body parts. The Cronbach alpha
coefficient obtained from this tool in our study was
determined to be 0.85. 

Beck Depression Inventory (BDI)
      BDI is a self-report scale consisting of 21 items
which is used to evaluate physical, emotional,
cognitive and motivational symptoms of depression
[15]. Validity and reliability of Turkish version of BDI
was performed by Hisli Şahin [16]. The total score
vary between 0-63, and the cut-off value is accepted
as 17. 

Statistical Analysis 
      Statistical analysis was performed using SPSS for
Windows version 20.0 (SPSS Inc., Chicago, IL, USA).
The data were analyzed for normal distribution of
continuous variables using histograms and the
Shapiro-Wilk test. The normally distributed
continuous variables were reported as mean ± standard
deviation (SD). Categorical variables were reported as
frequencies and percentages. To examine the
differences between before and after the laser
procedure, the continuous covariates were analyzed
based on paired samples t test and Wilcoxon signed-
rank tests. 

RESULTS

      The mean age of the study group was 34.1 ± 4.3
years. Thirty-seven (82.2%) women were employed
and 31 (68.9%) women had high education level. All
women were heterosexual and sexually active with a
partner. Thirty-five (77.8%) women were married and
7 (15.6%) were single. The mean BMI of the study
group was 21.9 ± 2.8 kg/m2. The sociodemographic
features of the study group is given in Table 1. 
      The mean BDI score was 8.9 ± 4.6 before the first
session of TLPHR and there was no statistically
significant change in BDI scores after the procedure
(p > 0.05). The mean RSES scores of the study group
were 2.3 ± 0.7 before and 1.4 ± 0.5 after TLPHR. The
mean RSES change was statistically significantly
decreased after the laser sessions (p < 0.001). Total

BCS scores were 174.42 ± 17.32 before and 156 74 ±
16.22 after the procedure (p < 0.001). Especially the
BCS scale 40th item, which indicates the satisfaction
from genital organs, was evaluated separately and
statistically significantly decreased score was found
after the TLPHR procedure (p < 0.001) (Table 2). 
      The mean total FSFI scores of participants were
26.2 ± 3.4 before TLPHR and 32.5 ± 3.9 after TLPHR
procedure. Total FSFI scores significantly increased
after the laser depilation (p < 0.001). FSFI subscales
of desire, arousal, lubrication and satisfaction scores
were significantly increased after TLPHR (p < 0.001).
The mean scale scores before and after TLPHR
procedure are given in Table 3. 

DISCUSSION

      The present study evaluated the alteration of self-
esteem, body image and sexual functions of women
who was applied total laser pubic hair removal. Our
study results demonstrated that self-esteem, genital
and total body image, sexual desire, sexual arousal and
sexual satisfaction of study population was improved
after TLPHR procedure. 
      Regular cleaning and grooming of the pubic hair
is an important doctrine in Muslim societies. Thus, the
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hygiene of the pubic area and to be hair-free before
sexual intercourse, is a cultural and religious
expectation both for women and their spouses that can
affect the sexual functions and marital adjustment of
the couple. Muallazaziz et al. [8] reported that laser
was the third preferred hair removal method among
muslim women according to their study results. Also

in a study with a larger Turkish population laser pubic
hair removal was indicated to be preferred by 16.8%
of the participants [17]. Although it is not the most
commonly used method but the increased tendency to
prefer LPHR for pubic hair removal in recent years
was the reason for the preference of LPHR method in
the present study. 
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      The study of Sangiorgi et al. [18] showed that
Brazilian women who are satisfied with the
appearance of their own genitalia have a stronger
preference for complete removal of pubic hair.
Herbenick et al. [19] indicated similar results in their
study with 2451 women. In a study of DeMaria et al.
[20] which was carried on with 663 female
participants who had been removing pubic hair, it was
demonstrated that women who were hair-free had a
significantly more positive genital self-image than
women with at least some hair on their genitals. In our
study there was an improvement in the genital body
image of women after total laser pubic hair removal
(TLPHR) procedure, supporting previous findings. 
      Hirsutism is defined in females as male type
terminal hair growth and distribution occurring in
approximately 60% of cases with Polycystic Ovary
Syndrome (PCOS) [21, 22]. Previous studies have
reported that women who have PCOS are more prone
to depression, anxiety and have lower self-esteem,
negative body image, and psychosexual dysfunction
[23, 24]. Clayton et al. [25] evaluated the impact of
laser hair removal among hirsute women with PCOS
and suggested that laser treatment reduced the severity
of facial hair, depression and anxiety and improved
quality of life over the 6-month study period. Our
study results support the previous findings that the
decrease of unwanted body hair provide an
improvement in body image and sexual functions, and
result in an increase in the one’s self-esteem. 
      In a study of Herbenick et al. [19] 2451 women
between the ages of 18-65 were compared in terms of
pubic hair removal type and sexual dysfunction, and
found that women who had done total pubic hair
removal had higher scores of total FSFI, desire,
arousal, lubrication, pain and sexual satisfaction than
women with no hair removal and partial hair removal.
Also Bercaw-Pratt et al. [26] point to association
between complete depilation and greater sexual
activity. According to our study results, total FSFI
score and desire, arousal, lubrication and satisfaction
subscale scores were significantly increased after
TLPHR compared to baseline scores. These findings
show that there is a prominent improvement in both
sexual functions and sexual satisfaction of the
participants after TLPHR procedure. The increase in
both sexual desire and sexual arousal might be
attributed to the previous asseverations claiming that

pubic hair removal provide increased aesthetic
appearance and increased tactile sensitivity of the
clitoris. 
A study of DeMaria et al. [2] revealed that there was
no significant differences between body esteem scores
among low-income Hispanic, Black, and White
women who were current groomers compared to those
who were not [2]. In contrary our findings indicate an
improvement in the body image and satisfaction in
women after total laser pubic hair removal (TLPHR)
procedure. This contradiction between the results of
the studies can be attributed to the fact that the
participants in our study have higher income levels,
and increased economic status may be related to the
more importance given to the body image and the
increase in expectations on aesthetic issues. 

Limitations
      This study had several limitations. First, it was
limited to mid/high-income women seeking at our
clinic in the Bursa region and therefore studying in
wider groups could provide more effective results. The
cohort of this study could be accepted as a
representation of a Muslim society; thus, our findings
may not be generalized to other religious, ethnic and
cultural populations. 

CONCLUSION

      The present study findings indicate that body
satisfaction, self-esteem and sexual functions improve
after total laser pubic hair removal in women. The
results of the study will be valuable for future studies
investigating psychosocial-sociocultural effects of
pubic hair removal such as quality of life,
psychosocial functionality and marital adjustment.
Also more studies with larger groups of patients are
required about this topic. 
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ABSTRACT
Objectives: To determine fulvestrant efficacy and tolerability in Turkish patients with hormone receptor-pos-

itive metastatic breast cancer. 

Methods: Patients who developed metastasis while taking tamoxifen or aromatase inhibitors in the adjuvant

period or metastatic disease at the diagnosis. Fulvestrant 500 mg was administered intramuscularly every 28

days. Progression-free survival (PFS) and overall survival (OS) durations were calculated. 

Results: In this particular research, totally 137 patients were participated. Median PFS was 9 months (95%

CI, 5.7-10.3). The 12-month PFS rate was calculated as 42%, and the 36-month PFS rate was 17%. The median

PFS was not reached in the first line use of fulvestrant in the metastatic period but 9 months and 7 months in

the second and subsequent lines respectively. Results indicated that this difference was statistically significant

(p = 0.002). It was shown that patients with liver and brain metastasis had lower PFS compared patients with
no liver and no brain metastasis. The estimated median OS was 38 months after fulvestrant started. The 12-

month OS rate was calculated as 82.4%, and the 36-month OS rate was 50%. 

Conclusions: Fulvestrant contributes both PFS and OS in patients with hormone receptor-positive metastatic

breast cancer and this effect is more clear in using fulvestrant as first-line treatment. 
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ndocrine therapy has preferred a form of treat-

ment for hormone receptor (HR) positive early

stage breast cancer and advanced stage breast cancer.

Endocrine therapy agents that are not cross-resistant

to sequential administration prolong the chemother-

apy-free period and have limited toxicity-effective dis-

ease stabilization. Tamoxifen has been the backbone

of endocrine therapy for almost the last 30-40 years.

In metastatic disease, response rate increases up to ap-

proximately 30% by using tamoxifen [1-3]. Tamoxifen

and its metabolites are linked to the estrogen receptor

(ER) and this receptor modulation also causes the an-

tagonistic effect as an estrogenic effect [4]. Another

group of drugs used in endocrine therapy is aromatase

inhibitors (AI). In randomized clinical trials, AI was

superior to tamoxifen in postmenopausal women [1,

3]. Fulvestrant, a 17 beta-estradiol analog, is a selec-

tive ER antagonist that suppresses estrogen signaling

by binding to ER and inducing a conformational

change [5, 6]. Dimerization is subsequently blocked,

triggering accelerated degradation and downregulation

of the ER protein [5]. Fulvestrant exhibits lack of

E
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cross-reactivity with tamoxifen. The clinical efficacy

of fulvestrant was initially demonstrated in two phases

III trials that compared fulvestrant 250 mg per month

with anastrozole 1 mg daily as a secondline therapy

for advanced breast cancer [7, 8]. A combined analysis

of these trials demonstrated that time to progression

(TTP) with fulvestrant 250 mg was noninferior to

anastrozole [9]. The phase III CONFIRM trial found

that fulvestrant 500 mg was associated with improved

progression-free survival (PFS) and overall survival

(OS) compared with the 250 mg dose in patients who

experienced disease recurrence or progression after

previous endocrine therapy [10, 11]. The FIRST study

reported that improved OS with fulvestrant 500 mg

treatment compared with anastrozole in the first-line

setting for ER-positive advanced breast cancer, with

an approximately 30% reduction in mortality risk [12]

In this retrospective study, we investigated fulvestrant

efficacy and tolerability in Turkish patients with hor-

mone receptor-positive metastatic breast cancer.

METHODS

      This study was planned as a retrospective single

center study. Istanbul Okmeydanı Training and

Research Hospital obtained medical information from

the archive files of patients who were treated with

hormone receptor positive and HER 2 negative

metastatic breast cancer in the medical oncology

clinic. Patients who developed metastasis while taking

tamoxifen or aromatase inhibitors in the adjuvant

period or metastatic disease at the diagnosis.

Fulvestrant 500 mg was administered intramuscularly

every 28 days (500 mg loading after 14 days from the

first dose). PFS and OS durations were calculated by

obtaining the date of starting Fulvestrant treatment,

date of progression and date of the last visit from

patient files. 

Statistical Analysis 

      SPSS 15.0 for Windows program was used for

statistical analysis. Comparisons of ratios in groups

were made with Chi Square Analysis. Monte Carlo

simulation was applied when conditions were not met.

The survival analyzes were performed with Kaplan

Meier Analysis. A statistical significance level of alpha

was accepted as p < 0.05.

RESULTS

      In this particular research, totally 137 patients

were participated . The median age was 53 (min.: 27 -

max.: 91). The median follow-up time was 20 months

(0-78 months). 20.9% patients were metastatic stage

at the diagnosis. 22% of patients had not received any

endocrine treatment before fulvestrant (Table1).

During the follow-up period, 65% of the patients

developed progression, 35% had no progression and

still continued to use Fulvestant. Median PFS was 9

(95% CI 5.7-10.3) months (Figure 1). The 12-month

PFS rate was calculated as 42%, and the 36-month

PFS rate was 17% (Table 2). The median PFS was not

reached in the first line use of fulvestrant in the

metastatic period but 9 months and 7 months in the

second and subsequent lines respectively. Results

indicated that this difference was statistically

significant (p = 0.002) (Table-3). There was no

significant difference in PFS according to age,

hormone and cerb-2 status in subgroup analyzes. It

was clear that patients with liver and brain metastasis

had lower PFS compared patients with no liver and no

brain metastasis, the median PFS in patients with liver

metastasis was 6 months (no liver metastasis 11

months) and in patients with brain metastasis was 3

months (no brain metastasis 10 months) these

differences were statistically significant (p = 0.004 and
p= 0.011 respectively in patients liver metastasis and
brain metastasis). But PFS in patients with bone or

lung or lymph node metastasis not statistically

significant difference compared patients with no

metastasis at these sites (p = 0.235, p = 0.632 and p =
0.156 respectively) (Table-4). The estimated median

OS was 38 months after fulvestrant started. The 12-

month OS rate was calculated as 82.4%, and the

36-month OS rate was 50%. 12-month (Table 5). OS

rate was 95% in the first line use of fulvestrant in the

metastatic period but 81.8%, 82.6 %, 75.5% in the

second, third and fourth line respectively. But this

difference was not statistically significant (p = 0.149).
Also median OS, in patients using fulvestrant as first-

line, was 48 months (Table 6). In subgroup analyzes,

there was a statistically significant OS difference in

patients with liver metastasis compared with patients

had no liver metastasis, the median OS was 18 months

and 52 months respectively (p = 0.049). Also in

patients with brain metastasis compared with patients
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had no brain metastasis, the median OS was

significantly lower (12 months and 38 months

respectively, p = 0.001) (Table 4). In all patients, toxic
effects such as myalgia, arthralgia, fever and bone

complications were observed in 23.9% of the patients

and grade 3-4 toxic effect was not observed.

DISCUSSION

      This particular research was a retrospective study

that had been analyzed the clinical outcomes of

fulvestrant treatment in post-menopausal patients with

advanced breast cancer.  It is found that median PFS

had been 9 months. In two studies on Japanese women

with advanced breast cancer treated with fulvestrant

were reported that PFS was 5.4-5.5 months [13, 14].

In another study by Ishida et al. [15], fulvestrant in
Japanese women with metastatic breast cancer that

progressed after endocrine therapy was found that the

median time to progression was 6.1 months. 

      In CONFIRM study, the median PFS was 6.5

months. In this study, fulvestrant treatment had been

only located in the second line [10]. In this study there

had been patients treating with fulvestrant first to the

fourth line, but approximately 50% of patients were in

the first line group. In this study trial, The median PFS

had not reached in the first line use of fulvestrant in

the metastatic period but 9 months and 7 months in the

second and subsequent lines respectively (p = 0.002). 
      In the univariate analysis of this particular study

found a lower PFS, regarding the presence-absence of

liver and or brain metastasis. Similarly, FALCON

study reported that in the presence of visceral disease

PFS was significantly lower [16]. Kawaguchi et al.

[13] found a similar PFS in the presence or absence of

visceral disease. In contrast to the results found in this

study and the FALCON study sub-analysis, a meta-

analysis by Graham et al. [17] of four randomized
controlled trials found that fulvestrant was associated

with greater benefit in advanced breast cancer patients

with visceral metastasis. 

      The estimated median OS was 38 months after

fulvestrant started, in this particular study. The FIRST

study was eveluated overall survival of patients who

were postmenopausal women with estrogen receptor-

positive, locally advanced/metastatic breast cancer

who had no previous therapy for advanced disease

received either fulvestrant 500 mg (days 0, 14, 28, and

every 28 days thereafter) or anastrozole 1 mg (daily).

The median OS was reported 54.1 months in the

FIRST study [12]. But in the FACT trial, the median

OS was 37.8 months in patients receiving fulvestrant

plus anastrazole. The patients in FACT trial was

received fulvestrant and anastrazole in first-line at

metastatic disease but fulvestrant was used 250 mg

[18]. In our trial, aproximately half of patients have

used fulvestrant at second and further lines and median

OS, in patients using fulvestrant as first-line, was 48

months. 

      In the FIRST study, 70.1% of patients experienced

at least one adverse effects; the incidence of serious

adverse effects was 11.9% with fulvestrant [12]. In the

FALCON trial, 73% of patients in the fulvestrant

group reported the adverse event and serious adverse

events were reported by 13%. The most common side

effects were arthralgia [17]. In our retrospective study,

toxic effects such as myalgia, arthralgia, fever and

bone complications were observed in 23.9% of the

patients and grade 3-4 toxic effect was not observed. 
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CONCLUSION

      In conclusion, fulvestrant contributes both PFS

and OS in patients with hormone receptor-positive

metastatic breast cancer and this effect is more clear

in using fulvestrant as first-line treatment. 
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ABSTRACT
Objectives: The aim of the study is to identify the attitudes of healthcare professionals towards the potential
occupational accidents and the safe use of sharp instruments in their work environment. 
Methods: The study was carried out between February 2017 and March 2017 with the participation of 173
health care personnel. The data collection forms consist of two parts, “Questionnaire about the occupational
accidents that the participants might experience” and the“Attitude scale about the safe use of sharp objects
and instruments by the participants”. 
Results: The number of injuries they experienced in the same period varied between 1 and 12 and the mean
injury cases were found to be 2.76 ± 2.59. The total score of the participants from the Attitude scale was found
to vary between 68 and 112, with a mean total score of 81.65 ± 7.03. 
Conclusions: The participants of the study are subject to serious occupational accidents and occupations risks
which may negatively affect their health. 
Keywords: Healthcare workers, occupational injuries, sharp objects and instruments

ospitals are defined as high risk working areas.
Some of the risks they face include the in-

evitable contact with sick people or their blood and
other body fluid. Therefore, they are subject to several
occupational accidents due to the working conditions
[1, 2]. 
      Healthcare professionals are 12% of the total
working population in the world [3]. In Turkey, there
were 787,352 healthcare professionals in 2015 [4]. As
it is well known that healthcare professionals try to
care about other people’s health and treat them without
thinking about their health in a self-sacrificing manner
and they are subject to serious threats which may lead
to many negative effects in their life. 
      Hospitals have much more complex structures in

contrast to many other work settings. In such a com-
plex structure, healthcare professionals may be subject
to both traditional occupational dangers such as mus-
culoskeletal system illness (i.e. backache or neck
ache), stress, and more specific and much riskier
health problems, including sharps injuries, radiation
exposure, latex allergy [5, 6]. In comparison to other
professionals, healthcare professionalsare reported to
experience musculoskeletal system pain much more
frequently. On the other hand, such health problems
are common among healthcare professionals and they
are also subject to infections transmitted by blood such
as Hepatitis B (HBV), Hepatitis C (HCV), and Human
Immunodeficiency Virus (HIV) as a result of injuries
caused by sharp instruments [6, 7]. 
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      Healthcare staff is subject to numerous risks of
getting an infection in their work environment. Such
infections mostly occur through contact with blood
and other body fluids [2]. Such diseases, that are the
results of contact with blood and other body fluids,
have higher rates of morbidity and mortality and occur
frequently due to the injuries caused by sharp objects
or instruments and percutaneous injuries [2, 8]. 
      The data reported by the Centers for Disease Con-
trol and Prevention (CDC) indicate that healthcare
professionals in the USA experience the injuries
caused by needle tip and percutaneous injuries of
which the number increases each year and that the
yearly cases of the injuries caused by injectors among
healthcare professionals are 385,000 and the daily
mean of the injuries caused by sharp instruments is
1,000 [9]. The World Health Organization (WHO) re-
ported that each year in Europe, nearly 304,000 health-
care professionals are diagnosed with HBV, 149,000
healthcare professionals are diagnosed with HCV and
22,000 healthcare professionals are diagnosed with
HIV due to the injuries caused by sharp objects and
instruments [10]. The findings of a meta-analysis sug-
gest that the frequency of the HCV infection is much
higher among healthcare professionals in contrast to
the general population [11]. 
      The findings of the CDC suggest that the injuries
caused by contact with blood and body fluids occur
due to percutaneous injuries (82%), in inpatient treat-
ment sections (36%) and operating theatres (29%).
The contact with blood and body fluids has been ob-
served mostly among nurses, physicians and techni-
cians (42%, 30%, and 15%, respectively) [12]. 
      In the health sector, there are more occupational
accidents and injuries, but the reporting of these cases
is not so common. For instance, in the European health
sector, the rate of occupational accidents is 34% more
than those in other professional sectors [9]. The rate
of reporting occupational accidents and injuries varies
from one country to another. The findings of the CDC
indicate that the rate of reporting the injuries caused
by sharp instruments is about 46% and that those re-
ported such cases are technicians (66%), nurses (53%),
physicians (53%) and surgeons (30%) [13]. In a study
carried out in India which covered the period between
September 2012 and August 2014, it was found that
there were 401 cases involving the contact with blood
and body fluids by healthcare professionals and 208

cases were reported among them (52%). Those who
reported such cases included physicians (77.5%,
93/120), nurses (42.1%) and laboratory technicians
(25%) [9]. A study conducted in Turkey concluded that
the rate of reporting such incidents is just 12.7% [12].
In Turkey, a regulation named “Patient and Employee
Safety Regulation” was issued to establish safety com-
mittees at hospitals and to identify the necessary steps
to be taken [14]. However, there are no data concern-
ing the healthcare staff who experienced occupational
accidents, how many of them became incapable of
working or died and the specifics of the working con-
ditions in the health sector in Turkey [9]. 
      All these figures given above suggest that one of
the serious threats caused as a result of the occupa-
tional accidents is the injury occurred during the use
of sharp instruments and contact with blood and other
types of bodily fluids. Therefore, it is significant to be
informed about the attitudes of healthcare profession-
als towards the use of sharp instruments in their work
environment. This study was carried out to identify the
attitudes of healthcare professionals towards potential
occupational accidents and the safe use of sharp in-
struments in their work environment. The data of the
study are thought to be useful in improving the health
of healthcare staff and in developing and shaping the
related policies.

METHODS

Subjects 
      The study targeted healthcare professionals
working at a public hospital during the period between
February 2017 and March 2017 (n = 191). There were
51 physicians, 83 nurses/midwives/healthcare staff, 11
X-ray technicians, 7 anesthesia technicians, 8
laboratory technicians, 5 pharmacists, 2 audiologists
and 24 medical secretaries/public servants. There was
no specific sampling method used in the study.
Instead, all of the healthcare professionals whose
characteristics given above were attempted to be
includedin the study. The participants of the study
were 173 healthcare professionals who volunteered to
take part in the study. The others did not volunteer or
were not working at the hospital during the specified
period due to several reasons (being on leave, being
on sick leave, etc.). The participants represent 91% of
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the targeted sample. 

Data Collection 
      The data of the study were collected through
questionnaires performed by one of the authors; the
participants were informed about the study before the
application. The questionnaires were administered at
the related divisions where the participants were
working at. The administration of the questionnaires
lasted about 25 minutes. 

Data Collection Form 
      The data collection form included two sections,
which are given as follows: 
      •A questionnaire which included items about
the occupational accidents that the participants might
experienced 
      •An attitude scale about the safe use of the
sharp objects and instruments by the participants 

Questionnaire about the occupational accidents that
the participants might experienced: 
      The questionnaire administered to the participants
is composed of two sections. The first one included a
total of eleven items about the socio-demographical
characteristics of the participants, such as age, gender,
marital status, educational background and their roles
at the hospital as well as other specific information
about their profession at the hospital.The second
section includes nineteen items that were concerned
with the occupational accidents that the participants
experienced in the past. One of the items in this
section, namely “Please indicate your status in terms
of Hepatitis B”, was not endorsed by the hospital
where the participants were working at. Therefore, it
was reworded as the following and endorsed by the
hospital.
“Item 19. Do you know your status in terms of
Hepatitis B? Yes (--) No (--)”

Attitude scale about the safe use of the sharp objects
and instruments by the participants: 
      The validity and reliability analysis of the attitude
scale about the safe use of the sharp objects and
instruments was carried out by Uzunbayır [15], and
the Cronbach’s alpha coefficient of the scale was
found to be 0.80. In the current study, the Cronbach’s
alpha coefficient of the scale was found to be 0.822. 

      The scale is a 5-point Likert-type scale. It includes
twenty-five items about the views of the healthcare
professionals concerning the safe use of the sharp
objects and instruments. The potential answers to the
positive statements in the scale are as follows: 1)
Strongly agree (5 points), 2) Agree (4 points), 3) No
idea (3 points), 4) Disagree (2 points), and 5) Strongly
disagree (1 point). 
      The potential answers to the negatively stated
items are as follows: 1) Strongly agree (1 point), 2)
Agree (2 points), 3) No idea (3 points), 4) Disagree (4
points), and 5) Strongly disagree (5 points).
      The scale has three subdimensions: cognitive,
affective and behavioral. For the score of the cognitive
scale, the following items are taken into consideration:
1, 4, 8, 11, 13, 16, 18, 19, 20, 23, 24 and 25. The
maximum score from the cognitive sub-dimension is
60, while the minimum score is 12. For the score of
the affective scale, the following items are taken into
consideration: 2, 7, 9, 10, 14 and 22. The maximum
score from the affective sub-dimension is 30, while
the minimum score is 6. For the score of the
behavioral scale, the following items are taken into
consideration: 3, 5, 6, 12, 15, 17 and 21. The
maximum score from the affective sub-dimension is
35, while the minimum score is 7. 

Ethical issues
      In order to carry out the study, ethical permissions
were received from Acıbadem Mehmet Aydınlar
University through Acıbadem Healthcare Institutions’
Medical Research Ethics committee dated 24.11.2016
and numbered 2016/19 and from the Ministry of
Health through its Public Hospitals’ General
Directorate’s Istanbul Province Anatolian South region
Public Hospitals Association General Secretariat dated
07.02.2017 and numbered 35778018 774.99.

Statistical Analysis 
      For the statistical analysis of the data, the SPSS
software was used. The normality of the data
distribution was analyzed by the Shapiro Wilk test.
The analysis showed that the data had a normal
distribution. The data were analyzed using both the
descriptive statistics (means, standarddeviation,
frequency) and t-test which was employed to make
comparisons between two groups. The ANOVA test
was used to make comparisons among the groups
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more than two. The correlations among the data were
analyzed through the Pearson correlation analysis. The
significance level was set at p < 0.05.

RESULTS

      The age of the participants varied between 23
years and 62 years and the mean age of them was
38.32 ± 7.82. It was also found that 31% of the
participants were either 34 years or younger (n = 35),
24.3% of them were between the age group of 35 and
39, 26.6% of them were between the age group of 40-
44 and 17.3% were either 45 yeras or older. Most of
the participants were female (60.1%; n = 104) and
married (75.1%; n = 130). Concerning the educational
background, it was found that 32.4% of them had a
two-year higher education (n = 56). Among the

participants, 47.4% were either nurses or midwives (n
= 82). The period of working at the units of the
participants was found to vary between 0.5 year and
30 years, with the mean period of 5.38 ± 4.99. The
professional experience of the participants was found
to vary between 0.5 year and 37 years, with the mean
period of 14.74 ± 8.11. The weekly working hours of
the participants varied between 35 hours and 100
hours with the mean hour of 45.14±8.85. The rate of
the participants who worked at outpatient clinics was
found to be 27.2% (n = 47). It was also found that
74.6% of the participants had night shifts at their
respective units (n = 129). 
      Table 1 shows the occupational accidents that the
participants experienced in the last year. It is seen that
18.2% of them had injuries caused by a sharp object
or instrument (n = 32) and that 23.3% of them
contacted with the body fluids of the patients they
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treated (n = 41). 
      Table 2 shows that following the injury cases
63.2% of the participants wash the injured part with
antiseptic solution (n = 36), 35.1% of them apply for
medical investigation (n = 20), 28.1% of them inform
the unit responsible about the incident (n = 16), 21.1%
of them fill the incident report form (n = 12), 5.3% of
them take prophylactic drug (n = 3), 3.5% of
themvaccinate (n = 2) and 1.8% of them have an IG
(n = 1). It was found that the rate of the participants
who reported occupational accidents is 21% (n = 37).
Of them, 75.7% report the incident to infection control
nurses (n = 28), 24.3% report it to the occupational
health safe unit (n = 9) and 18.9% report it to the unit
responsible (n = 7). It was found that 32.9% of the
participants experienced either an injury case caused
by a sharp object or instrument or was subject to

contact with the body fluid in the last year (n = 57).
The average injury rate to the average weekly working
hours of nurses (45.14) was found to be 1.32. 
      Table 3 shows the scores of the participants from
the attitude scale for the safe use of sharp objects and
instruments by healthcare professionals based on the
subdimensions of the scale. Their scores from the
cognitive subdimension vary between 32 and 56, and
their mean score was found to be 42.92 ± 3.73. The
scores of the participants from the affective
subdimension of the scale were found to vary between
15 and 29 with a mean of 21.55 ± 2.46. It was found
that the scores of the participants from the behavioral
subdimension of the scale were between 7 and 28, and
the mean score was 17.17 ± 3.13. The total score of
the participants from the scale was found to vary
between 68 and 112, with a mean total score of 81.65
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± 7.03. Lower total mean scores from the scale
indicate that healthcare professionals do not use these
materials in a safe manner. Higher scores, on the other
hand, suggest that the materials are used safely by
healthcare professionals. 
      Table 4 presents a comparison of the scores of the
participants from the attitude scale about the safe use
of sharp objects and instruments based on the
following variables: age, gender, marital status,
educational background, occupation, the unit they
work at and night shift. Of these variables, the age,
gender, marital status, educational background and
occupation were found to have no statistically
significant difference in the scores of the participants
on the subdimensions of cognitive, affective and
behavioral as well as on the total score (p > 0.05). It is
found that the variable of the unit where the
participants working athad also no statistically
significant difference in the scores of the participants
on the subdimensions of cognitive, affective and
behavioral as well as on the total score (p > 0.05).
However, the scores of those participants who had
night shifts had statistically significantly higher scores
from the cognitive subdimension (p = 0.009; p < 0.01).
Their total score was also found to be statistically
higher than those who did not have night shifts (p =
0.037; p < 0.05).

DISCUSSION

      The CDC reported that nearly 5.6 million
healthcare staff has a risk of infections contacted with
bloodborne [16]. In the study, it was found that 57
(32.9%) participants experienced either injuries
caused by sharp objects and instruments and/or contact
with blood or body fluid in the last year. It was also
found that 18.2% of the healthcare professionals
sampled had an injury caused by a sharp object or
instrument in the last year (n = 32) (See Table 1). In
the study by Omac et al. [17], it was found that the
62.7% of the nurses who participated in the study
experienced at least one injury caused by a sharp
instrument in the last three months. Dikmen et al. [9]
found that 63.4% of the healthcare professionals (664
people) had injury due to the sharp objects and
instruments at least once during their professional life
and that 64.4% of them contacted with blood, body

fluid and secretions at least once during their
professional life. Altıok et al. [18] concluded that
79.1% of the healthcare professionals experience
injuries caused by sharp instruments and that 60.9%
of such injury cases occur due to the contact with an
object which became entangled in blood. One of the
major causes of injuries is reported to be injector
needles [18]. Ottino et al. [19] state that most of the
injuries occur due to the use of standard needles.
Güney et al. [20] analyzed the work by healthcare
professionals in the emergency unit and found that 105
of the participants had an injury caused by a sharp
instrument in the last year (32.2%). Taşçıoğlu [21]
concluded that in the last six months, 56.6% of the
participants experienced an occupational accident and
among these accidents, the most frequent one was the
injuries caused by a sharp instrument (43 participants–
43.4%). Samancıoğlu et al. [22] found that 65.8% of
the emergency unit nurses had one or three injury
incidents caused by a sharp instrument in the last
twelve months. Bush et al. [16] concluded that
pathogens contaminated through contact with blood
occur in the form of percutaneous injuries. It was also
reported in the same study that the rate of
percutaneous injuries among healthcare staff sampled
varies between 74.2% and 92.3%. The findings of the
study also indicated that the most frequently injured
groups were medical students and nurses. It may be a
result of the fact that nurses frequently involve in
medical practices. In short, Bush et al’s study [16]
suggests that there is a close relationship between
occupational experience and the rate of injuries.
However, the current study does not focus on the
correlation between occupational experience and the
rate of injuries. 
      In the present study, the majority of the
participants experienced the injuries during taking the
medicine from a vial (21.1%, n = 12). It was followed
during the case of separating the needle from an
injector (15.8%, n = 9) and during the recapping of the
needle (8.8%, n = 5) (See Table 1). The related studies
similarly indicate that the injury cases occur during
the preparation of materials or recapping of needle
[23]. 
      In the study, it was also found that the majority of
the participants did not report any injury cases (79%)
(See Table 2). Of those who reported such incidents,
75.7% were found to report the incident to infection
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control nurses (n = 28), 24.3% of these participants
reported it to the occupational health and safety unit
(n = 9), and 18.9% of them reported the incidents to
the unit responsible (n = 7). Samancıoğlu et al. [22]
concluded thatin the case of injuries caused by sharp
instruments, 80% of the nurses sampled reported the
incident to infection control nurse. Akkaya et al. [24]
concluded that 32 of the nurses reported such incidents
to the infection control committee. 
      The total mean score of the participants from the
scale was found to vary between 68 and 112 with a
mean of 81.65 ± 7.03 (See Table 3). Özyiğit et al. [25]
found that the total mean score of the participants from
the same scale was 84.21 ± 5.23 (min: 68 - max:110). 
In the study, some of the variables (namely, age,
gender, marital status, educational background and
occupation) were found to have no statistically
significant effect on the scores of the participants from
the attitude scale about the safe use of sharp objects
and instruments (see Table 4). Their specific
occupation did not affect the total scores and
subdimension scores in a statistical manner. In the
study of Özyiğit et al. [25], no significant difference
was found in the scores of the nurses, physicians and
other healthcare staff who participated from the
cognitive section of the scale. However, the behavioral
mean scores of the nurses (20.09 ± 2.71) were higher
than those of the physicians (19.12 ± 2.08) and
cleaning staff members (19.14 ± 2.10). Another
interesting finding of the study was that although it
was not statistically significant, the scores of the
physician’s samples from the cognitive subdimension
of the scale were higher than those of the other
participants, but their scores from the
behavioralsubdimension were the lowest. Özyiğit et
al. [25] similarly concluded that the physicians
sampled in their study had the lowest behavioral
scores. Therefore, it can be argued that physicians do
not pay much attention to the necessary behaviors in
using sharp medical instrumentsand that they perceive
their working conditionsless risky. Given that, in-
service training activities at hospitals mostly address
nurses and other auxiliary healthcare staff and it can
be stated that physicians have lower levels of
awareness about the potential occupational accidents.
Therefore, in-service training activities should be
attended by all healthcare staff at hospitals. 

CONCLUSION

      The participants of the study are subject to serious
occupational accidents and occupations risks which
may negatively affect their health. In the last year, the
participants mostly experienced either an injury
caused by sharp instruments orcontact with blood.
Such occupational accidents were mostly experienced
by nurses and midwives. The injuries are experienced
during the preparation of materials and the injection
needles. Therefore, it is suggested that safe medical
instruments should be used to avoid and reduce the
potential occupational accidents, that personal
protective environment should be provided by the
healthcare institutions as well as the safe medical
instruments should be easily accessed and that
common steps should be taken and strictly followed
to avoid the contact with the infection. In the study, it
is revealed that not all occupational accidents are
reported by the healthcare staff. Therefore, necessary
steps should be taken to improve the rate of such
reports which should contain the type of injury and the
cause of the injury. In order to maintain a systematic
reporting, there should be standard procedures. 
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delayed pediatric patients undergoing dental surgery with

the ''pediatric anesthesia parent satisfaction (PAPS)''
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ABSTRACT
Objectives: The aim of the present study was to assess parental satisfaction of developmentally delayed

pediatric patients undergoing dental surgery and compare this to satisfaction with anesthesia care for children

without developmentally delayed. 

Methods: Therefore, two different groups were approached and compared to matching controls. ''Pediatric

anesthesia parent satisfaction (PAPS)'' survey was used to evaluate parental satisfaction in the present study.

The PAPS survey was administered to 50 parents of developmentally delayed pediatric patients (Group I) and

30 parents of children without developmentally delayed (Group II). However, due to the shortcomings in the

questionnaires, 5 participants from Group I and 4 from Group II were excluded from the study. 

Results: In the ''Before anesthesia'', ''After anesthesia'', ''Hospital team'' and ''Anesthesia team'' parts of survey

no statistically significant difference was found between the groups. In the ‘‘Before anesthesia’’ part the lowest

score was given in response to Q5 item (The anesthesia team explained to me how my child might feel

physically and emotionally after anesthesia and surgery). The mean score of Q5 item was 2.73 ± 1.77 in Group

I and 2.36 ± 1.40 in Group II. 

Conclusions: In conclusion, it was found that there is no difference between parental satisfaction of children

with developmentally delayed and parental satisfaction of developmentally delayed pediatric patients. 

Keywords: Parental satisfaction, pediatric, anesthesia, dental surgery, survey 

owadays, the main purpose of medical proce-

dures is to reduce costs, protect resources and in-

crease patient satisfaction without endangering patient

safety [1]. Therefore, patient satisfaction has become

an important component of the quality of medical

care. Patient-centered outcomes are the primary tool

for measuring health service quality and effectiveness

[2]. Patient satisfaction improves care quality and

communication, resulting in better clinical results [3,

4]. Various patient satisfaction surveys have been de-

veloped rapidly in recent years [5-7]. The incentive

payments of private insurance companies are shown

as the reason for this rapid increase [7, 8]. Based on

the rapid progress in information technologies, pa-

tients and their relatives have become more important

in health care quality and satisfaction and have made
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their choices in this direction [8, 9]. 

      Postoperative patient satisfaction is an important

measure of hospital care. Because it enables the pa-

tient to be evaluated throughout the entire hospitaliza-

tion period [7, 8]. Children's satisfaction can be

difficult to assess or express themselves, so parents'

satisfaction in terms of anesthesia can be used as a

measure of their satisfaction. Parental satisfaction is

closely related to the quality of medical care and com-

munication. Parental satisfaction was evaluated in pre-

vious studies [10-12]. The satisfaction rate is closely

related to many factors such as accessibility to the

physician, communication with the family and emo-

tional state of the family and empathy [13, 14]. 

      Evaluation of patient satisfaction in anesthesia

services is mixed. There is very little validated satis-

faction scale, and there is a lack of pediatric anesthesia

[15]. There are also doubts about the widespread use

of these scales. Although there are departments related

to anesthesia in various surgical care questionnaires,

they do not qualify [16]. Also not approved by ASA.

Pediatric Anesthesia Parent Satisfaction (PAPS) aimed

to eliminate these deficiencies was developed by Mil-

liken-Glabe et al. [17]. 

      The aim of this study was to assess parental satis-

faction of developmentally delayed pediatric patients

undergoing dental surgery with the ''Pediatric anesthe-

sia parent satisfaction (PAPS)'' survey and compare

this to satisfaction with anesthesia care for children

without developmentally delayed.

METHODS

      Institutional ethics committee approval and

written consent from the parents of each patient was

obtained for the study. Inclusion criteria were children

aged <16 years, parents able to speak, read and write

Turkish, parents willing to participate in this study, and

elective procedures under general anesthesia.

      ''Pediatric anesthesia parent satisfaction (PAPS)''

survey was used to evaluate parental satisfaction in the

present study. This questionnaire was developed by

Milliken-Glabe et al. [17] and which contained 15

closed-ended items, one open-ended items. Responses

of the survey were recorded using a 5-point Likert

scale: 1 (Disagree very much), 2, 3, 4, and 5 (Agree

very much). Closed-ended questions consist of 5 parts:

''Before anesthesia'', ''Before and after anesthesia'',

''After anesthesia'', ''Hospital team'' and ''Anesthesia

team''. While evaluating this Likert type scale, we

evaluated the highest value as the highest score

because it reflects the best satisfaction. 

      The PAPS survey was administered to 50 parents

of developmentally delayed pediatric patients and 30

parents of children without developmentally delayed

undergoing dental surgery in the PACU prior to

discharge. They had been informed that their answers

would not affect the care given to their children.

Parents were asked to answer questions regarding their

level of satisfaction. In addition to the questionnaire,

parents were also asked to specify their demographic

characteristics (Age, gender, education level, monthly

income of the family, where the family lived ). And

also, operation time, nausea and vomiting in PACU,

pain score in PACU and shivering in PACU were

recorded. 

      With a 0.65 effect size and 1/2 allocation ratio,

(n1/n2) 22/44 subjects were required for an α value of

0.05 and a power of 80%. 

Statistical Analysis 

      Statistical analyses were performed with SPSS

15.0 software (SPSS Institute, Chicago, IL, USA). The

comparisons in both groups were carried out using the

Student t-test and Pearson Chi-Square test. Parental

satisfaction score between the two groups was

evaluated using Student t-test. A p < 0.05 value was

considered statistically significant. 

RESULTS

      The PAPS survey was administered to 50 parents

of developmentally delayed pediatric patients (Group

I) and 30 parents of children without developmentally

delayed (Group II) however, due to the shortcomings

in the questionnaires, 5 participants from Group I and

4 from Group II were excluded from the study. 

      Patients’ demographic, clinical characteristics are

summarised in Table 1, and there were no significant

differences between the groups regarding patients’

gender, operation time, nausea and vomiting in PACU,

pain score in PACU and shivering in PACU (p =

0.844, p = 0.269, p = 0.444, p = 0.170, and p = 0.444,

respectively). The mean age of the patients in Group I
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was 5.92 ± 2.86 years while in Group II it was 11.56

± 3.81 years (p <0.001). When the height and weight

of the patients were compared between the groups,

there was a statistically significant difference (p <

0.001 and p < 0.001, respectively). Parents'

demographic characteristics are summarised in Table

2. There was a statistically significant difference

between the groups when the age of the parents was

compared (p < 0.001). However, there were no

significant differences between the groups regarding
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surveyed gender and education level of the parent,

monthly income of the family, and where the family

lived (p = 0.179, p = 0.131, p = 0.054, and p = 0.567,

respectively). 

      Pediatric anesthesia parent satisfaction survey

scores are summarised in Table 3. There were Q1, Q2,

Q3 and Q5 items in the ''Before anesthesia'' part and

no statistically significant difference was found

between the groups (p = 0.096, p = 0.625, p = 0.223

and p = 0.329, respectively). In the ‘‘Before

anesthesia’’ part the lowest score was given in

response to Q5 item (The anesthesia team explained

to me how my child might feel physically and

emotionally after anesthesia and surgery). The mean

score of Q5 item was 2.73 ± 1.77 in Group I and 2.36

± 1.40 in Group II (p = 0.329). 

      There were Q6 and Q7 items in the ''After

anesthesia'' part and no statistically significant

difference was found between the groups (p = 0.823

and p = 0.344, respectively). Q4 item was the only

item included in the ‘‘Before and after anesthesia’’

part, and there was no statistical difference between

the groups (p = 0.847). In the ''Hospital team'' part

there were Q9, and Q15 items and no statistically

significant difference was found between the groups

(p = 0.168 and p = 0.257, respectively). 

      There were Q8, Q10, Q11,Q12, Q13, and Q14

items in the ''Anesthesia team'' part and no statistically

significant difference was found between the groups

(p = 0.309, p = 0.446, p = 0.239, p = 0.828, p = 0.206

and p = 0.960, respectively). In the ''Anesthesia team''

part the lowest score was given in response to Q13

item [I know who the anesthesiologist (physician) was

and his/her role in my child's care]. The mean score of

Q13 item was 2.58 ± 1.15 in Group I and 2.13 ± 1.32

in Group II (p = 0.206). 

      Q16 (Please tell us more about your anesthesia

experience) item was open-ended, and 16 parents fill
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this part in the Group I and 19 parents fill in the Group

II. In Group I, 15 out of 16 parents stated extreme

satisfaction statements like ''Thank you'', ''We are very

satisfied'', while one parent stated that ''We could not

get enough information before anesthesia''. In Group

II, all 19 parents used satisfaction statements. 

DISCUSSION

      In the present study, we have investigated the

parental satisfaction of developmentally delayed

pediatric patients undergoing dental surgery with the

''Pediatric anesthesia parent satisfaction (PAPS)''

survey and compare this to satisfaction with anesthesia

care for children without developmentally delayed. It

has been shown that there are similar characteristics

in terms of parents satisfaction. While satisfaction was

generally high in both groups, only two items' scores

were low. These two items were related to informing

parents beforehand by the anesthesia team. 

      Parents of children with developmental disabilities

tend to be well informed about their children's

condition and may have high expectations when they

arrive at the hospital. Also, it is likely that parents in

these two different groups may have differences in

informational trends and levels of health professionals. 

      Patient satisfaction is an important component of

the quality of medical care and is used to measure the

effectiveness of health care delivery [2]. In pediatric

patients, presentation efficiency is mostly evaluated

on parental satisfaction. Pediatric anesthesia-related

questionnaires have already been performed and are

difficult to implement in the routine because of their

complexity and length [18]. The PAPS survey is very

simple with only 17 questions, and the available parent

assessment allows the evaluation of pediatric

anesthesia services regardless of the patient's age.

Although it was not preferred in our study, the PAPS

survey can be applied easily electronically [18-20]. 

      In a study evaluating parental satisfaction of

pediatric patients who underwent outpatient surgery,

high parental satisfaction was demonstrated similar to

our results [21]. However, it was stated that better

physical conditions, operation schedules would be

made more regularly, and the increase in anesthesia

consultations would contribute positively to parental

satisfaction. 

In a study comparing parental satisfaction in the

pediatric sedation unit and operating room, parents

reported that the operation room was better informed

in comparison to the pediatric sedation unit [22]. Also,

it was stated that the operations in the main operating

room started at the specified time, while the pediatric

sedation unit could be delayed. However, there are no

clear statements evaluating the period before and after

anesthesia in this study. In our study, parents did not

give any feedback on the time of the operation. 

      In another study evaluating the parental

satisfaction of pediatric patients undergoing

ambulatory anesthesia, high satisfaction with care

before and after anesthesia was noted [23]. Parents

need to be more careful about transport and

information. While the deficiencies related to

preoperative information were revealed in our results,

the parents did not mention any disruption related to

the transport of the patients. 

      In a study evaluating the satisfaction of parents

with the pediatric surgery patients, Brenn et al. stated

that the dissatisfaction reported by the parents was

independent of the complication rate and was more

because of the operational factors such as waiting

times [24]. 

      Chan et al. found a decrease in the level of anxiety

in parents and increased parental satisfaction in their

parents’ education program [25]. In this training,

information was given about the roles of midwives

during and after anesthesia. 

      Also, it was indicated that the anxiety, fear, and

trauma during anesthesia induction could be reduced

by the necessary parental preparation [26]. The

majority of the parents prefer to have broad

information before their children's surgery, including

possible complications [27]. 

      In the literature, it is suggested that some variables

such as parental gender, gender, and age of children

and previous surgical experiences have important

effects on parental anxiety. It was reported that

mothers were more anxious than fathers [28]. It was

also stated that the children under one year of age and

the parents of children with first surgical experience

were more anxious [28]. In our study, there was no

patient under one year of age. There was an age

difference between the groups. The reason for this

difference; the fact that children with developmentally

delayed ta in older ages allow dental treatment without
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anesthesia is only the developmentally delayed

pediatric patients need anesthesia for dental

procedures at almost any age. There was no difference

in parental gender between the groups, while the

majority of the parents were mothers in the present

study. 

CONCLUSION

      In conclusion, it is seen that there is no difference

between parental satisfaction of children with

developmentally delayed and parental satisfaction of

developmentally delayed pediatric patients. In

addition, consistent with the literature, it is seen that

patients be informed and their parents are outstanding

as a common problem all over the world. 
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Evaluation of serum vitamin D levels in premenopausal women
with iron deficiency anemia
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ABSTRACT
Objectives: In recent years, many effects of vitamin D except on bone metabolism have been discovered.
Vitamin D contributes to the correction of the anemia by acting on the erythroid precursors in the bone marrow
via Vitamin D Receptor and provides the elimination of free radicals and prooxidant substances secondary to
iron deficiency due to its antioxidant effect in iron deficiency anemia (IDA). 
Methods: A total of 97 female premenopausal women aged 18-44 were included in the study. Fifty patients
with hemoglobin levels below 12 mg/dl and iron deficiency were classified as IDA group, and 47 subjects
with hemoglobin levels of 12 mg/dl and above were classified as control group. The demographic data and
biochemical parameters of all patients included in the study were analyzed. 
Results: The vitamin D of the patient group was found to be 7.87 ± 3.63 ng/ml and the vitamin D of the control
group was 11.84 ± 6.72 ng/ml. The difference between the groups was statistically significant. There was a
positive correlation between serum vitamin D and serum hemoglobin, hematocrit, serum MCH, serum iron
level, transferrin saturation index, ferritin. 
Conclusions: In the light of the results of our study and other studies in the literature, we think that vitamin D
deficiency may be important in patients with IDA and that vitamin D deficiency in these individuals will
contribute to the regulation of anemia due to positive effects of vitamin D on both erythropoiesis and hepcidin
in IDA are considered. However, larger studies are needed to clarify this issue. 
Keywords: Vitamin D, iron deficiency anemia, anemia

ron, is a vital element and essential for erythro-
poiesis, oxidative metabolism and cellular immune

response. It has important functions in oxygen trans-
port, catalysis of many enzymes in the energy system
and the synthesis of deoxyribonucleic acid (DNA), ri-
bonucleic acid (RNA) and protein [1, 2]. As a result
of cell metabolism, free radicals and reactive oxygen
derivatives are formed. Free radicals show their effects
on the cell membrane, organelles and DNA by causing

protein, lipid, carbohydrate and DNA oxidation. These
free radicals and reactive oxygen derivatives are neu-
tralized by a complex antioxidant system [3]. It is ac-
cepted that oxidative stress increases in iron deficiency
anemia (IDA) due to both increased oxidant amount
and decreased antioxidant enzyme capacity [4]. The
production of iron-containing proteins such as cy-
tochrome, myoglobin, catalase and peroxidase is also
affected in iron deficiency [5]. It has been shown in
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many studies that the activity of enzymes that protect
cells against oxidative damage is impaired and thus
tissues are exposed to oxidative stress in IDA [2]. 
      In recent years, the determination of vitamin D re-
ceptor (VDR) in many tissues has revealed new opin-
ions about the function of this vitamin. Many studies
have shown the role of vitamin D deficiency in the for-
mation of autoimmune diseases, inflammatory bowel
disease, rheumatoid arthritis, multiple sclerosis, dia-
betes, infectious diseases, many types of cancer and
heart diseases [6-8]. It was also determined modulator,
antiinflammatory, antioxidant, antidiabetic, antihyper-
tensive and renoprotective effectsof vitamine D [9].
Studies have shown that active vitamin D decreases
proliferation and production of immunoglobulin [10]
and affects erythropoiesis [11, 12]. Vitamin D levels
are hundreds of times higher in the bone marrow com-
pared to plasma and have been shown to be effective
in regulating the functions of bone marrow. Red blood
cells are prevented from becoming active in vitamin
D deficiency [13]. It was also found to directly stimu-
late erythroid precursors [14]. Vitamin D, due to it's
antioxidant and antiinflammatory effect, eliminate free
radicals and prooxidant substances as well as through
the VDR in the bone marrow contribute to the correc-
tion of anemia by acting on erythroid precursors. The
aim of this study was to evaluate the effect of vitamin
D levels on IDA in premenopausal women. 

METHODS

      A total of 97 female premenopausal women aged
18-44 were included in the study. Fifty patients with
hemoglobin levels below 12 mg/dl and iron deficiency
were classified as IDA group, and 47 subjects with
hemoglobin levels of 12 mg/dl and above were
classified as control group. Ethics Committee approval
was obtained from the Ethics Committee of our center
on 11.11.2015 and numbered 136. Exclusion criteria
in our study; (i) detection of vitamin B12 or folic acid
deficiency along with IDA, (ii) usage any iron
preparation in the last 6 months before the study, (iii)
presence of active infection, rheumatoid arthritis,
ankylosing spondylitis, collagen tissue disease, celiac,
hypo-hyperthyroidism, hypo-hyperparathyroidism,
(iv) usage preparations such as calcium and vitamin
D, bisphosphonates, calcitonin, selective estrogen

receptor modulators, immunosuppressive drugs,
antiepileptics, steroid, (v) presence of bone diseases,
cushing syndrome, liver and kidney disease presence
of malignancy, malnutrition and malabsorption. In the
selection of individuals in the control group; the
absence of any additional disease and the absence of
IDAwas taken as the criterion. The demographic data
and biochemical parameters of all patients included in
the study were analyzed. 
      Complete blood counts were taken to tubes
containing ethylenediaminetetraacetic acid (EDTA)
and analyzed with Bt pro 2401. Serum AST, ALT,
ALP, urea, creatinine, calcium, phosphorus, iron, total
iron Binding Capacity (TIBC) levels were determined
by the biochemistry analyzer Cobas 6000 C501
(Roche Diagnostics GmbH, Mannheim, Germany).
Serum 25-Hydroxyvitamin D (25(OH)D),
parathormone, vitamin B12, folic acid, ferritin levels
were determined by Cobas e 411 (Roche Diagnostics
GmbH, Mannheim, Germany).Body Mass Index
(BMI); was calculated by dividing the weight of the
patient by the square of his/her height (kg/m²) by using
Quetlet index. 

Statistical Analysis 
      Statistical analyzes were performed using SPSS
22.0 program (SPSS Inc. Chicago, IL).The normal
distribution of the variables was tested by
Kolmogorov smirnov and the variance equation was
tested with the Levene test. Because of the normal
distribution of the data, all analyzes were performed
using parametric tests. Continuous variables were
expressed as mean ± standard deviation and
categorical variables as percentage. Independent-
Samples t-test was used for numerical variables and
chi-square test was used for categorical ones. The
relationship between vitamin D and other laboratory
values was evaluated by Pearson correlation analysis.
In the paired comparisons, the parameters which were
statistically significant were included in the
multivariate model. Stepwise logistic regression
analysis was used to determine the independent risk
factors of IDA. A receiver operator characteristic
(ROC) curve was used to determine the cut-off value
of vitamin D level for IDA. The area under the curve
(AUC) was calculated for the accuracy of the test. A p
< 0.05 was considered significant in all comparisons. 
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RESULTS

      The mean age of the patients included in our study
was 28.80 ± 8.06 years in the patient group and 28.27
± 6.33 years in the control group. There was no
statistically significant difference between the groups
(p = 0.727) (Table 1). In the statistical analysis of
vitamin D levels, the vitamin D level of the patient
group was found to be 7.87 ± 3.63 ng/ml and the
vitamin D level of the control group was 11.84 ± 6.72
ng/ml. The difference between the groups was
statistically significant (p = 0.01) (Fig. 1) (see Table
1). 

      In the statistical analysis, there was independent
correlation between vitamin D level and IDA in
logistic regression analysis (B = 1.168, p = 0.02). The
cut-off value of vitamin D level 9.12 was 74%
sensitive and 40% specific for IDA. In the ROC curve
analysis, the AUC value was 0.681 (95% CI = 0.575-
0.778, p < 0.02) (Fig. 2). 
      In our study, the correlation between serum
vitamin D level and hemogram and iron parameters
was found; There was a positive correlation between
serum vitamin D level and serum hemoglobin level (r
= 0.393, p < 0.001) between serum vitamin D level
and serum hematocrit level (r = 0.419, p < 0.001). And
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also positive correlation was found between serum
vitamin D and serum MCH level (r = 0.298, p =
0.003), serum iron level (r = 0.301, p = 0.003), TSI (r
= 0.249, p = 0,014), serum ferritin level (r = 0.225, p
= 0.026). But there was a negative correlation between
serum vitamin D level and serum RDW level (r = -
0,225, p = 0.027). 

DISCUSSION

      Iron is an essential trace element for
erythropoiesis, oxidative metabolism and cellular
immune response, which has an effect on many
systems [2, 15]. In many studies, it has been suggested
that IDA has effects on cellular functions, growth,
motor and mental development, behavior and
cognitive functions, immune system, gastrointestinal
system and physical capacity [16]. The main task of
erythrocytes is to carry oxygen. Erythrocytes, where
oxidative events occur at any time, because they are
constantly exposed to oxygen, are equipped with an
extremely effective antioxidant defense system. 
      Unlike other cell types, there are many active
antioxidant enzymes such as super oxide dismutase
(SOD) and catalase. Decreased enzymatic antioxidant

capacity of erythrocytes in IDA has been reported [17-
19]. Oxidative stress caused by the decrease in
antioxidant enzyme activities in erythrocyte negatively
affects oxidant/antioxidant system in serum. Serum
antioxidant capacity cannot improve the increased
oxidative state and result in increased oxidative stress
[20]. In the study performed by Yoo et al. [21],
oxidative capacity was significantly higher in the IDA
group compared with the control group, and total
antioxidant and catalase activity were found to be low.
After four months of treatment, oxidant, antioxidant
and catalase activity were found to be similar with
control group [21]. 
      Vitamin D has an immunomodulatory, anti-
inflammatory, antioxidant, antidiabetic,
antihypertensive and renoprotective positive effects
[9]. Active vitamin D has been reported to reduce the
production of many inflammatory cytokines (IL-2, IL-
6, IL-12, IFN-tı, TNF-α, TNF-ß), [22], to cause
cellular proliferation and to reduce the production of
immunoglobulin [23]. 
      Decreases in 25(OH)D levels may suppress
erythropoiesis in bone marrow by decreasing local
calcitriol production. Calcitriol has a direct
proliferative effect on erythroid series cells.
Endogenous erythropoietin and calcitriol have a
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synergistic effect. In addition, calcitriol upregulate
erythropoietin receptors in erythroid progenitor cells
[24, 25]. In addition, calcitriol has a key role on the
immune system and has an inhibitory effect on
proinflammatory cytokine expression.Vitamin D is
thought to be an inhibitory effect of anemia by its
inhibitory effect on specific inflammatory pathways
[26]. In the study conducted by Sim et al. [27], the
probability of developing anemia was 1.86 times
higher in people living in the south of the USA with
vitamin D deficiency (< 30 ng/ml). But there is no
difference according to gender [27]. A total of 2,526
people were included in the study to investigate the
relationship between vitamin D deficiency and IDA in
Korean girls and boys and adolescents. It was found
that the socioeconomic level of patients with IDA was
lower, BMI was higher and vitamin D level was
lower.As vitamin D levels increased, it was observed
that IDA was less frequent but this difference was not
found in men [28]. In another study, 158 pregnant
women were included in the study. Vitamin D and iron
levels were measured at the 25th and 40th weeks of
gestation and the risk of IDA was found to be eight
times higher in patients with vitamin D levels below
50 nmol/l [29]. Anemia that occurs in patients with
vitamin D deficiency was previously attributed to the
deficiency of erythropoietin production [30, 31].
However, recent studies also emphasize the role of
hepcidin, a hepatic peptide [32]. Hepcidin is a
systemic iron-regulating hormone. High plasma
hepcidin levels lead to iron sequestration in
macrophages, contributing to the pathogenesis of
anemia by restricting the flow of iron into the
erythropoietic bone marrow.Vitamin D deficiency was
found to cause hepcidin upregulation [33]. 
      In our study, the vitamin D levels were 7.87 ± 3.63
ng/ml and 11.84 ± 6.72 ng/ml in the IDA group and
control group, respectively. There was a significant
difference between the groups (p = 0.01). However,
vitamin D level of both groups is deficient. Vitamin D
deficiency in most of the participants shows that
vitamin D deficiency is a public health problem in our
country which should be taken seriously. One of the
factors affecting the level of vitamin D is the degree
of utilization of sunlight according to the latitude and
longitude of the geographic region and also one of the
personal factors affecting the vitamin D level is the
style of clothing. Clothes constitute an important

barrier between UV heat and skin [34]. The fact that
most of the participants in our study have a closed
clothing style may be another reason why vitamin D
levels are so low. 

Limitations 
      Our study has some restrictive aspects. In this
cross-sectional, retrospective study, it is not possible
to determine the exact pathophysiology of the
relationship between vitamin D and IDA.The fact that
hepcidin levels were not measured limit the
explanation of the pathogenesis of anemia in patients. 

CONCLUSION

      In our study, although the serum vitamin D level
of the patient group and the control group was below
the reference value (< 20 ng/ml), the difference
between the groups was statistically significant (p =
0.01). There was a positive correlation between serum
vitamin D level and serum hemoglobin, hematocrit,
MCV, MCH, iron, transferrin saturation index, ferritin
level, and negative correlation between serum RDW
levels. 
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ABSTRACT
Objectives: In recent years there has been an increased interest on the role of inflammation in the
pathophysiology of schizophrenia and a search for readily applicable prognostic markers. The impact of
electroconvulsive therapy (ECT) on inflammatory function in schizophrenia is still unclear. The aim of this
retrospective study is to compare pre- and post-ECT values of red cell distribution width (RDW), mean platelet
volume (MPV), mean cell hemoglobin (MCH), mean cell hemoglobin concentration (MCHC), neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) which are considered to be inflammatory
markers, and to discuss the findings in context of neuroinflammatory ethiology of schizophrenia. 
Methods: Inpatient files were reviewed via complete blood count (CBC), sociodemographic and clinical
characteristics (e.g. gender, age, Body Mass Index (BMI), type of psychotropic medication). A total of 58
schizophrenic patients who underwent ECT were were compared in terms of pre- and post-ECT values of
RDW, MPV, MCH, MCHC, NLR and PLR in association with type of psychotropic medication. 
Results: It was found that MPV, RDW, MCH and MCHC levels significantly decreased after ECT (p < 0.05),
but no significant difference was found in terms of NLR and PLR (p > 0.05). When compared according to the
type of psychotropic medication during ECT, MPV and MCHC were decreased after ECT in both typicaland
atypical antipsychoticintervention groups (p < 0.05). ECT-related inflammatory marker changes were more
likely to be associated with atypical antipsychotic medication use during ECT. 
Conclusions: Our results indicate that recurrent ECT sessions caused a change in the function of the immune
system which might be considered to explain the therapeutic effects of ECT in schizophrenia. 
Keywords: Electroconvulsive therapy, schizophrenia, inflammatory markers, antipsychotic medication,
immune system

Schizophrenia is a severe, complex and multifacto-
rial disorder with well-defined symptoms and a

lifelong course causing disability. Increasing evidence
suggests that immunological and inflammatory mech-
anisms play important roles in the pathophysiology of
schizophrenia. Various immune alterations, such as in-
creased frequency of activated lymphocytes [1] and

abnormal levels of inflammatory cytokines [2, 3] have
been observed in schizophrenic patients. Previous
studies have demonstrated an association between el-
evated plasma inflammatory biomarkers and increased
risk of schizophrenia [4, 5]. It had been suggested that
the relationship between the long duration of disease,
therapy resistance and high pro-inflammatory cy-
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tokine levels indicatedistinct immune processes might
be taking place in different stages of schizophrenia [6]. 
Previous researches which demonstrated that mean
platelet volume, neutrophil-to-lymphocyte ratio,
platelet-to-lymphocyte ratio and red blood cell distri-
bution width are correlated with inflammation in
chronic diseases (such as cardiovascular diseases,
chronic nephropathies, neoplasms, cerebrovascular
diseases and autoimmune diseases), and that they may
have valuable potential to evaluate the inflammation
in these diseases [7-9]; the relationship between these
hematologic parameters and immune dysfunction in
schizophrenia is still unclear. 
      The neutrophil-to-lymphocyte ratio (NLR) has
been suggested as a new indicator of low-grade in-
flammation and a predictor of clinical outcomes in
neuroimmune disorders [10, 11]. NLR is previously
been studied in major depressive disorder and bipolar
disorder and higher NLR  levels are detected to be cor-
related with the severity of MDD which is presented
as evidence supporting the inflammatory hypothesis
of MDD [12-15]. Cytokine abnormalities and other
markers of immune dysfunction were severally iden-
tified in schizophrenic patients; but any credible cor-
relation could not be demonstrated between the
magnitude of the inflammatory process and the sever-
ity of schizophrenia [16]. Previous findings of limited
number of studies demonstratedelevated NLR levels
in non-obese patients with schizophrenia individuals
and a statistically significant positive relationship be-
tween PANSS total scores with NLR [17, 18]. Also,
platelet-to-lymphocyte ratio (PLR) is thought to be
better than NLR for determining the severity of in-
flammation [19]. 
      Electroconvulsive therapy (ECT), a procedure
which provide faster therapeutic effects, is used for
managing the patients with psychiatric disorders, such
as major depressive disorder and refractory psychiatric
disorders, in acute critical conditions, such as suicidal
attempt or severe mania [20, 21]. Despite this range
of action, the mechanisms by which ECT exerts its
beneficial effects remain largely unknown. In a recent
study of Kruse et al. [22], the levels of CRP, Inter-
leukin-6 (IL-6), Interleukin-8 (IL-8) and tumor necro-
sis factor alpha (TNF-α)in 29 patients with treatment
resistant depression were compared before ECT treat-
ment and after second session of ECT; and the re-
searchers suggested that acute changes in IL-6 and

CRP had not been related to the alteration of depres-
sive symptom severity over the course of ECT. Re-
cently, Asoğlu et al. [23] investigated the effects of
ECT on hematological parameters and reported a sig-
nificant increase in MCH and no difference in MCHC,
MPV and RDW after repetitive ECT in 25 patients di-
agnosed with schizophrenia, bipolar disorder and
unipolar depression. There is compelling evidence that
ECT is closely related to an enhanced innate neuroin-
flammatory as well as hematogenous immune re-
sponse. For this reason, it is clear that studies to be
done in this area may contribute to explain the mech-
anisms of ECT's therapeutic effect. 
      The aim of this retrospective study was to compare
hematologic inflammatory markers (NLR, PLR, MPV,
RDW, MCH and MCHC), before and after ECT,
which is considered to have mediating roles on the
therapeutic effects of ECT; and to discuss in context
of neuroinflammatory ethiology of schizophrenia in
the light of recent studies. 

METHODS

Study population 
      This retrospective study was conducted at Bursa
Yüksek İhtisas Training and Research Hospital
Psychiatric Inpatient Unit. The study protocol was
approved by local Ethics Committee (approval
number: 2011-KAEK-25 2018/06-09). Data regarding
age, gender, duration of disease, psychiatric diagnosis,
indication of ECT, treatment status, type of
psychotropic medication before and during
hospitalization were collected from the hospital
records. A total of 159 patients who had been
hospitalized and had been applied ECT between April
2016 and June 2018 were recruited. Ninety-five
patients, between 18 and 65 years of age, diagnosed
with ‘Schizophrenia Spectrum and Other Psychotic
Disorders’ according to DSM-5 criteria and underwent
ECT during hospitalization were included in the study.
All inpatient files were reviewed via complete blood
count (CBC), sociodemographic and clinical
characteristics such as gender, age, body mass index
(BMI), duration of disease, previous history of
medication, accompanying physical disease
(hematological, cardiovascular, liver, rheumatic, etc.).
Patients receiving any anti-inflammatory treatment
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(non-steroid anti-inflammatory drug, corticosteroid or
other anti-inflammatory drug) and having a history of
coronary artery disease/myocardial infarction/heart
valve disease, pulmonary disease, rheumatic disease,
liver disease, neurological deficit, mental retardation,
autism, iron deficiency anemia, bone marrow disease,
kidney disease, alcohol and substance use, antiplatelet-
anticoagulant drug use, clozapine use and also morbid
obesity, pregnancy and acute infection during
hospitalization period were excluded due to the risk of
these affecting blood values in association with
inflammation. Thus, 16 patients were excluded from
the study because of the above comorbid conditions.
Twentyone patients, whose post-ECT CBC results had
not been available in the files, were also excluded
from the study. 

Data collection 
      Thus, a total of 58 schizophrenic patients (27
females and 31 males) were enrolled in the study. All
patients had been initiated on psychotropic medication
on the admission, which had not been altered during
ECT procedure. Antipsychotic prescription data before
hospitalization and during ECT intervention were also
noted; antipsychotic prescription was further coded as
typical (TAP), atypical (AAP) and combined typical-
atypical (CAP) to examine for differences in
hematologic values. 
      The patients underwent ECT procedure with a
MECTA spECTrum 5000 ECT device, 3 times a week.
The effective duration of seizure was determined to be
at least 20 seconds. ECT was administered in the
morning after an overnight fasting. Moreover,
intravenous propofol and rocuronium bromide were
administered to all patients in order to induce
anesthesia and muscle relaxation. Blood samples
being taken the day before the first session of ECT
(pre-ECT) and the day after the 7th session of ECT
(post-ECT) were extracted from the laboratory files to
exclude bias due to different number of ECT sessions.
The following parameters were reviewed from the
inpatient laboratory files for all the subjects: Red cell
distribution width (RDW), mean platelet volume
(MPV), mean cell hemoglobin (MCH) and mean cell
hemoglobin concentration (MCHC). The neutrophil-
to-lymphocyte ratio (NLR) was calculated by dividing
the absolute neutrophil count by the absolute
lymphocyte count. The platelet-to-lymphocyte ratio

(PLR) was calculated by dividing the absolute platelet
count by the absolute lymphocyte count. 

Statistical Analysis 
      Statistical Package for Social Sciences (SPSS v22,
Chicago, IL, U.S.A.) programme for Windows was
used. Descriptive parameters are expressed as mean,
standard deviation or percentage. After performing
Kolmogorov-Smirnov test the distribution normality
of the quantitative variables, independent t-test was
used for the normally distributed variables and
Kruskal-Wallis and Wilcoxon test was used for the
non-normally distributed variables. The significance
level was set as p < 0.05.

RESULTS

      A total of 58 schizophrenic patients (27 females
and 31 males) were evaluated in this study. The mean
age of the study group was 39.43 ± 10.43 years. The
mean duration of disease was 12.98 ± 8.51 years. Of
the 58 patients, 44.8% of them (n = 26) had been
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receiving regular psychotropic medication before
hospitalization. Of these 26 patients, 10 were having
typical (TAP), 15 were having atypical (AAP), 9 were
having combined typical and atypical antipsychotic
(CAP) medication. None of the patients were using
clozapine before hospitalization. According to ECT
indications; 72.4% (n = 42) of the patients were
underwent ECT for treatment resistance; 10.3% (n =
6) for refusal of oral intake; 6.9% (n = 4) for severe
agitation, 5.2% (n = 3) for suicidal ideation and 5.2%

(n = 3) for catatonic symptoms. The mean BMI of the
study group was 26.96 ± 3.73 kg/m2 on the admission.
Socio-demographic and clinical characteristics of the
patient group are given in Table 1. According to the
comparison of inflammatory markers; there were
statistically significant difference between pre-ECT
and post-ECT measures of MPV, RDW, MCH and
MCHC (p < 0.001, p = 0.004, p = 0.031 and p = 0.003,
respectively); but no significant difference was found
in terms of NLR and PLR (p = 0.769 and p = 0.421,
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respectively). It was found that MPV, RDW, MCH and
MCHC levels significantly decreased after 7 sessions
of ECT (Table 2). 
      NLR, PLR, MPV, RDW, MCH and MCHC values
were compared according to the type of psychotropic
medication before hospitalization. Only MPV was
found to be significantly different between three
groups (TAP, AAP and CAP) (p < 0.001).The mean
MPV was 7.54 ± 0.58 in patients using TAP (n = 10);
9.3 ± 0.49 in patients using AAP (n = 15) and 8.16 ±
0.48 in patients using CAP (n = 9) (Table 3). 
      The study parameters were also compared
according to the type of psychotropic medication
during ECT intervention. Of the total 58 patients, 30
of them was initiated on TAP and 25 of them was
initiated on AAP (except for clozapine) on the

admission; which had not been altered during ECT
procedure. None of the patients underwent combined
antipsychotic medication during ECT. There were
statistically significant difference between pre-ECT
and post-ECT values of MPV and MCHC in the both
TAP (p < 0.001 and p = 0.031, respectively) and AAP
groups (p < 0.001 and p = 0.032, respectively). Both
MPV and MCHC were decreased after ECT in both
medication groups. No significant difference was
found in terms of NLR, PLR, RDW and MCH values
in both groups (Table 4). 
      Since MPV changes before and after ECT were
significant in both atypical and typical antipsychotic
use during ECT and MPV was normally distributed,
Independent t-test was done to examine which MPV
change is more significant between the different
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antipsychotic types. Mean MPV change was 3.57 ±
4.68 % in TAP group and 7.33 ± 4.87 % in AAP group
(t = -2.998, df = 56, p = 0.004) (Table 5). 

DISCUSSION

      To the best of our knowledge, this is the first study
examining the effects of ECT on hematologic
inflammatory markers as NLR, PLR, MPV, RDW,
MCH and MCHC with regard to its anti-inflammatory
effects in schizophrenia. The present study mainly
suggested that MPV, RDW, MCH and MCHC were
decreased but NLR and PLR did not differ after ECT.
Also, it is proposed that the mean MPV values differ
in schizophrenicpatients according to the type of
medication. In contrast, MPV and MCHC were found
to be differed after ECT independently of type of
antipsychotic medication. 
      Animal studies have demonstrated that
electroconvulsive seizures induce several changes in
neurotrophin and immune signaling, both in the
central nervous system (CNS)and in peripheral tissues.
Fluitman et al. [24] showed that acute ECT (15-30
min.after the electrostimulus) induces a leukocytosis
in MDD patients, driven by significantincreases in
absolute numbers of granulocytes, monocytes and
natural killer cells. A similar leukocyte pattern of
polymorphonuclear leukocytosis and relative
lymphopeniawas observed 2 hour after a single ECT
in a previous study[25]. 
      The abnormalities of the immune system seen in
schizophrenia and related psychosis are varied and
overlapping, and involve many immune components
[26]. Thus, many current studies have inadequately
accounted for confounding factors such as body mass,
smoking, and medication to fully understand the role
of inflammation and immunity in neuropsychiatric
disorders. In this study we also evaluated some factors
such as duration of disease and type of psychotrop
medication before and during ECT intervention to
exclude partially their confounding effects. 
      It has been reported that obesity is associated with
a low-grade inflammatory process in the white adipose
tissue (WAT) [27, 28]. Increased mass of adipose
tissue simultaneously activates the inflammatory
process in WAT itself, in the liver and in immune cells
[29]. In our study the mean BMI of the schizophrenia

group was less than obesity range (< 30 kg/m2) on the
admission and thus, the confounding effect of obesity
on inflammatory changes was ensured. 
      A meta-analysis of 26 cross-sectional or
longitudinal studies demonstrated that increased levels
of C-reactive protein (CRP) in schizophrenic patients
was parallel to the severity of positive symptoms but
not associated with the initiation of antipsychotic
medication; and the researchers suggested that CRP
might be a marker of systemic low-grade
inflammation [30]. The NLR can be derived from the
white blood cell count, and is inexpensive, replicable
and also it has been found to be significantly
correlated with CRP [31]. It has been suggested as a
new indicator of low-grade inflammation and a
predictor of clinical outcomes inneuroimmune
disorders [10, 11]. Previously, NLR is found to be
higher in patients with MDD, bipolar disorder and
schizophrenia[14, 17, 32-34]. Özdin et al. [14] have
shown that PLR values like NLR are higher in
schizophrenia patients than healthy controls and
bipolar disorder patients, and authors have suggested
that the sefindings support the imflammatory
hypothesis of schizophrenia and bipolar disorder.
However, to date one study has been encountered in
the literature investigating the effect of ECT on NLR
and in this study it is noted that no significant
difference was found in NLR after repeated ECT
treatments in 61 patients with schizophrenia, bipolar
disorder and depression [35]. The authors argued that
the use of psychotropic drugs has not been evaluated
and the few number of patients in the subgroups
according to the diagnosis may have affected the
results of the study. Unlike previous studies, the type
of antipsychotic treatment before hospitalization and
during ECT was also assessed in our study. Our results
showed that antipsychotic treatment both before and
during ECT treatment did not cause any significant
changes in NLR after ECT intervention. Some
previous data suggest that cytokine levels, including
IL-6, are associated with severity and duration of
schizophrenia and antipsychotic therapy [26, 36,
37].As the vast majority of patients indication of ECT
were treatment resistance and the mean duration of
disease was 12.98 ± 8.51 years; so the difficulty of
suppressing the inflammatory response by somatic
therapies in patients with long duration of
schizophrenia and treatment-resistance might be the
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reason why NLR and PLR did not altered with ECT
in our study. 
      Wysokinski and Szczepocka [38] examined 1243
patients with schizophrenia and showed a significantly
lower PLT count and significantly higher MPV value
compared with bipolar disorder and unipolar
depressive patients. In a study of Lee et al. [39], which
was carried out with 100 patients who were initiated
on clozapine, the researchers demonstrated higher
MPV in patients with schizophrenia, which was
unaltered after 1 year of clozapine treatment. Except
for the recent study of Asoğlu et al. [23], that could
not found any significant difference between pre- and
post-ECT MPV values in schizophrenic patients, there
were no studies evaluating MPV levels in patients
underwent ECT in the literature. Our results
demonstrated that mean MPV was higher in patients
using atypical antipsychotic medication than typical
antipsychotic medication on the admission. When
compared according to the type of antipsychotic drug
used during ECT, MPV was found to be decreased
after ECT in patients receiving both typical and
atypical antipsychotic treatment in our study.
Furthermore, univariate analysis showed that MPV
was reduced by 7.33% in patients underwent atypical
antipsychotic medication, while it was reduced by
3.57% in patients underwent typical antipsychotic
medication during ECT. Considering the fact that the
mean MPV values were higher in patients using
atypicalantipsychotics before hospitalization and more
MPV reduction was observed in patient sunder went
atypical antipsychotic medication after ECT, it can be
concluded that ECT-related inflammatory marker
changes were more likely to be associated with
atypical antipsychotic medication use. We suppose
that this is one of the most important finding that differ
our study from previous studies. 
      The relationship between inflammation and
anemia in some disease is well described and it has
been shown that inflammation enforce both direct and
indirect effects on erythropoiesis [40]. Ayyildiz et al.
[41] found higher RDW in 518 schizophrenic patients
than healthy controls in their retrospective study and
suggested that RDW might be a helpful diagnostic and
prognostic marker of schizophrenia with potential
utility in risk estimation and treatment monitoring.
Another study with a smaller sample comparing MPV,
RDW and vitamin B12 levels in schizophrenic

patients and healthy controls claimed that higher RDW
and MPV is associated with the inflammatory
hypothesis of schizophrenia [42]. According to our
study results, like MPV, RDW is also significantly
decreased after ECT. 
      Huang and Hu [43] found decreased levels of
MCHC in acute myocardial infarction (AMI) and
speculated that similar to RDW, MCHC can be
regarded asan inflammatory marker and thus can
affect the prognosis after AMI. Ayyildiz et al. [41]
determined higher MCH and lower MCHC in
schizophrenic patients compared to healthy
controls.When the literature was reviewed, only one
study could be found assessing hematologic
differences in schizophrenic patients after ECT. In the
same study Asoglu et al. [23] reported a significant
increase in MCH and no difference in MCHC, MPV
and RDW after repetitive ECT in 25 patients
diagnosed with schizophrenia, bipolar disorder and
unipolar depression. In our study we determined a
significant decrease in both MCHC and MCH after
ECT, which are inconsistent with the previous
relatively smaller sample sized study findings. It can
be asserted that our findings are more representative
due to the higher number of schizophrenic patients
included. There was no difference in MCH and
MCHC according to the type of medication before
hospitalization. But when all patients were grouped
due to their type of medication during ECT, only
MCHC showed significant change between pre- and
post-ECT measures. It can be speculated that MCHC
might be considered as a better indicator of
inflammatory response than MCH according to our
results.
      For a long time it has been known that
antipsychotic drugs have immunmodulatory effects
[44]. It has been asserted that antipsychotic agents
might exert varying effects on immune system
mediated by their effect on weight gain and increased
adiposity [44]. Previous studies showed that both
atypical and typical antipsychotic agents stimulate the
production of anti-inflammatory cytokines and
suppress the production of pro-inflammatory
cytokines [45]. Antipsychotic-naive first episode
psychosis and acute psychotic relapse are also found
to be associated with increased serum pro-
inflammatory cytokine levels and decreased
anti-inflammatory cytokine levels, which are returned
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to previous serum concentrations after remission of
symptoms with antipsychotic treatment [36, 46].
Semiz et al. [47] ascertained that MPV levels are
influenced by both atypical antipsychotics and
schizophrenia itself. According to our findings, only
MPV and MCHC values were decreased after ECT in
both groups of schizophrenic patients having TAP or
AAP treatment, but the mean MPV change was more
in AAP group. Thus, it can be speculated that ECT
may have anti-inflammatory effects by decreasing
MPV levels and this effect is more prominent in
patients having atypical antipsychotic treatment. 
      Propofol is one of the most widely used, safe
intravenous anesthetic agent with minimal side effects
[48] which has been shown to have anti-inflammatory
effects by inhibiting neutrophil functions and the
release of pro-inflammatory cytokines [49, 50]. In the
literature, no evidence could be found investigating
the impact of rocuronium bromide on inflammatory
markers. Although there are some data on the short-
term anti-inflammatory effects of propofol [51], we
consider that the evaluation of hematologic
inflammatory parameters a day after the last session
of ECT anesthesia provide support toexclude the
confounding anti-inflammatory effects of propofol on
our hematological variables. 
      Our study has some strengths but as well as a
number of limitations. The most important limitation
of this study was the retrospective file screening
design and therefore the relation with the clinical
response could not be evaluated. CRP was not
routinely evaluated before ECT; so, we could not be
able to assess CRP levels due to the retrospective
design of the study. The fact that chlorpromazine
equivalent antipsychotic drug doses were not specified
is another limitation of our study. In addition, pre-ECT
hematologic parameters of patients were not compared
with a healthy control group. Another limitation is that
accompanying depressive symptoms, which might be
an important potential confounder on either ECT and
inflammation, and the severity of psychotic symptoms
before and after ECT was not measured with clinical
evaluation scales. 
      Although there are small sample studies
evaluating some inflammatory markers in patients
with major depression, bipolar disorder and
schizophrenia who had undergone ECT [22, 23], our
study is the first in the literature that extensively

handle the effect of ECT on hematologic inflammatory
markers in patients with schizophrenia: (1) The
evaluation of a wide range of indications for ECT, (2)
the fact that only schizophrenic patients were included
in this study, (3) the assesment of type of psychotropic
drug use before and during ECT, (4) exclusion of risk
factors that affect hematologic parameters (like
clozapine use and obesity), and (5) the fact that pre-
and post-ECT blood samples have been collected
within certain time, are the strengths of this study. We
suggest that the larger sample size, evaluation of a
wider hematologic profile and research of a longer-
term effects of ECT on these easily applicable
hematologic parameters makes our study different
from previous studies and provide a distinct
perspective on the immunological effects of ECT. 

CONCLUSION

      ECT is one of the oldest and most effective
biological treatment methods in psychiatry which
unfortunately lose its popularity from time to time. In
the literature there is limited number of studies that
examine the effect of ECT on the immune system.
Previous researches assessing the effects of ECT on
inflammatory response are mainly had focused on
changes in anti-inflammatory and pro-inflammatory
cytokine levels, but unfortunately cytokine levels do
not appear to be cost-effective markers in everyday
practice. It is obvious that inflammatory markers that
are easier and faster to implement, compatible with
clinical features and predicting prognostic factors are
needed. 
      In conclusion, NLR, PLR, RDW, MPV, MCH and
MCHC, which are easy to apply and inexpensive
inflammatory markers, were evaluated before and
after ECT in the present study. Both MPV and RDW
levels in schizophrenia patients were found to be
decreased after 7 sessions of ECT treatment.
According to our results, it can be affirmed that
recurrent ECT sessions caused a change in the
function of the immune system. This finding supports
the hypothesis of alteration in the immune system,
which is asserted to explain the mechanism of action
of ECT. Because of the fact that all of 58 patients were
receiving psychotropic medication during ECT, it
seems to be difficult to claim that the change in
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hematologic parameters are due to ECT intervention
alone. In order to obtain more robust evidence about
the effect of ECT on hematologic inflammatory
markers further researches (1) carried out with patients
who had the first psychotic episode and did not receive
additional psychotropic medication, (2) excluded
confounding factors such as smoking and obesity
besides drug use, (3) evaluated other immunological
markers, like cytokines, with inflammatory markers
and (4) with wider patient samples are required to be
conducted. There is a need of scope for new research
in schizophrenia over the coming years, encompassing
immune, genetic, microbiological, and other
biomarkers. 
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Terminal cancer in Northeast India: an analytical study on its
rapid growth, causes, and solutions 
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ABSTRACT
The underlying aim of the study is to investigate the reasons behinds the rapid growths of cancer populations

and the cancer mortality rates in the Northeastern States of the country. The current study is an analytical study

on the collected data and reports of the following reliable sources: The Population-Based Cancer Registries’

Data of the Central and State Governments, the data from National Cancer Registry and Regional Cancer

Centers, National Family Health Survey of India (NFHS-3), National Institute of Cancer Prevention and

Research, and Indian Council of Medical Research. The study will be specific to the reasons behind the rapid

growths, causes, and solutions in the Northeastern regions of the country. The study also utilized the available

journals database, along with World Health Organization database. The researcher also access to the

government’s data and hospitals documents on cancer statistics and their reports. By eliminating the usages of

tobacco, cigarettes, chewing, and bitternuts with hygenic environment, the rates of oral lip, breast, mouth,

cervical, head and neck, and the nasopharyngeal cancer can successfully be reduces into at least 40-50% in

Northeast region, as per the researcher findings. The urgent need of the regions is to develop social awareness

on the causes of cancer. Gearing up for health awareness and strengthening the health care team at the

community level by addressing the cancer preventive measures in the Northeast region will effectively

decreases the growing cancerpopulations of cancer/terminal illness. 

Keywords: Cancer, terminal illness, awareness, terminal deaths, early detection

he increasing of the modern technologies re-

quires the setting up of multiple factories and in-

dustries that produce smokes and chemicals, which

polluted the air, water, and the environment resulting

in putting lives in dreaded conditions. In fact, the com-

ing of the modern era and the modern lifestyle gives

birth to numerous deadly diseases like cancer and its

related diseases, which increasingly takes the lives of

many in the Northeast regions of the country. The

cold-blooded killer ‘cancer’ becomes the major public

health concern in Northeast region in particular and

India as a whole in India today. Among all the prob-

lems existed across the world, the problems or the is-

sues associated with cancer or terminal illness be-

comes the worldwide phenomenon that produces

several unwanted worst experiences. Human polluting

the water, soil, and the air continued and the global

burden of cancer affected populations rapidly increas-

ing year after year. Unfortunately, the Northeast States

of India turns out to be the world most densely cancer

populated regions. The reason behind the rapidly in-

creasing of cancer illness and its mortality rates in

these regions were generally people lack of awareness

on cancerous factors, no proper preventive measures,

T
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and the late detection of the symptoms at the advanced

stages when cure is not possible. Thus, concerning the

helplessness conditions of the people of Northeast in

general, the current analytical study has been forms

with an aim to spread awareness on the cold-blooded

killer cancer. The study focus mainly on the current

cancer situations and the underlying causes of cancer

in the North Eastern regions of the country. The study

also includes the essential preventive strategies and

the treatment policy when it comes to its terminal

stages.

CURRENT SITUATIONS OF CANCER
ILLNESS IN NORTHEAST INDIA

      In the definitions of World Health Organization,

cancer or terminal illness is the uncontrolled growth

of deadly cells with unstoppable spreads, which

destroys every portion of human body organs one after

another. Once the deadly cells increase and affected

the patient’s startlosing the functioning of his/her body

sites that usually leads to a paralyses condition. These

deadly cancer cells expanded through invading the

surrounding tissues and spreads to other parts of the

body by metastasis leading to 8.2 million global deaths

a year at present. In which India becomes the world

top contributor to cancer mortality rates with around

556,400 terminal deaths per year as per World Health

Organization [1]. The modern India turn out to be a

cancer hub with 2.5 million cancer-affected people

(Table 1), which would be expect to increases by 50%

in 2020, if no immediate action plan had been done by

the governmental and non-governmental agencies. A

premature death through non-communicable diseases

is the leading causes of deaths in India like

cardiovascular ailments, chronic respiratory problems,

and diabetes [2]. Unfortunately, the Northeastern

regions become the largest contributors to cancer

illness and its mortality rates in the country.

      The cervical and stomach cancer symptoms

populations in Mizoram alone is equal with the total

numbers of cancer affected populations of Japan, and

is the highest cancer populated region in the world [3].

At present, Aizawl in the State of Mizoram and

Papumpare District of Arunachal Pradesh has the

highest age adjusted cancer incidences in the country.

In which 271 men in 100,000 populations in Aizawl

were with Cancer illness, and 249 cancer patients in

100,000 populations in Papumare town of Arunachal

Pradesh. The third highest cancer population in the

country is in Karum district of Assam with 206 cancer

patients in 100,000 populations [4]. In Mizoram and

Tripura, the cervical cancer is the leading cancer

symptoms, while in the State of Nagaland and

Meghalaya, tongue, mouth, stomach, and gall bladder

were the leading cancer symptoms. While in Manipur

cervical, oral, lip, mouth, pharyngeal, head, and neck

cancer were visible largely affecting people. Table 2

shows the five most common deadly cancer

symptoms, its causes, and the numbers of terminal

deaths in a year in India as a whole. 

      Looking at the present conditions, it is visible that

Northeast in particular and India as a whole is fighting

with the cold-blooded killer “Terminal Illness” in the

most unsuccessful ways. Moreover, India at present is

in critical conditions with rapid increasing of one-lakh

cancer populations and with the minimal cancer care

center, which is around only 300 regional cancer care

centers thatare not enough even to treats the one thirds

of the cancer populations. The India today had only

1000 oncologists, which is in the ratio of 1:2000 one

oncologist per two thousand cancer patients. This

constituted the underlying reason why modern India

turned into a cancer hub and the fighting will

continues as the numbers of affected patient’s raises

up every year [5, 6]. The following statistic is form to

explain the details about of the current cancer status

of India today:

      In the latest statistical report of NICPR at present
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one woman dies of cervical cancer every 8 minutes

and for every newly diagnosis with breast cancer one

out of two women dies in India today. Moreover,

around 2,500 died per day due to the consumptions of

tobacco and bitternut. While smoking, which is the

most common practices in India cause 1 in 5 death

amongst men and 1 in 20 death amongst women,

which constituted around 930,000 deaths in 2010

mainly because of smoking related issues in the

country. In which the most productive age period

could be highlights in the ages between 30-60 years

[7], which need a special consideration and these ages

grouped need to be targeted the most.

UNDERLYİNG CAUSES OF CANCER AND ITS
DEADLY SYMPTOMS
      The main cause of cancer is through the internal

factors (inherited mutations, hormones, and immunes

conditions) and external/ environment factors

(tobacco, insufficient diet, unhealthy food, organism,

and chemical with radiations) (Table 3). Among all

these components for the causes of cancer and its

deadly symptoms, there is a closed link between

unhealthy food and insufficient diets with cancer

disease as observed by many experts [2]. Unhealthy

lifestyles with alcohol and smoking are the second

most common cancerous factors leading to chronic

disease, cardiovascular, lung, kidney, throat,

esophagus, and breast cancer. The third common

factor for the causes of cancer is visible in excessive

consumptions of red meats and fish leading to heart

and breast cancer [8]. Moreover, looking at the context

of Northeast India at present, all the three main

cancerous factors are the most common practices of

the people like eating tobacco, unhealthy lifestyle,
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excessive consumptions of meats of any kind, and

drinking alcohol to the maximum, which resulted in

turning these tiny regions into a cancer hub. At present

as per the National Tobacco Control Programme,

Manipur has the highest age adjusted tobacco

consumption in India, in which every second men and

every third women were addicted with tobacco. Thus,

becoming the highest burden of tobacco related cancer

illness in the country like heart attack, lung diseases,

and stroke, etc. The uses of tobacco causes 100% poor

oral health with 90% of mouth cancer, 80% of lung

cancer, 50% of all human cancers, 70% of lung

diseases, and 60% of heart attacks. Unfortunately,

Manipur stood in the world top for lung cancer,

especially among the female population mainly due to

the uses of tobacco, smoking, and the smoke produces

by firewood in cooking [9]. As per the Global Adult

Tobacco Survey, 54% of people in Manipur are

addicted with tobacco of which 66.6% men and 41.8%

women excessively use tobacco, resulting in causing

premature terminal deaths to 100,000 people in a year

[9, 10].

      Another reason for the Northeast being the top

cancer populated in the country is mainly due to

people unawareness of cancerous components, its

preventive measures, and the treatment policy. Due to

the lack of awareness, people in these regions detect

their cancer symptoms only when it comes to terminal

stages (third or fourth stages), which is in the condition

of impossible to cure. Late detection of cancer

symptoms and late cancer diagnosis becomes the

underlying reasons for failing to cure 80% of cancer

illness in India today. However, early detections of the

symptoms in its first stage there is 80% chances to

cure. On the other hand, undergoing cancer diagnosis

in the second stages could possibly have 60%, chances

for cure, and in the third stage the cure possibility rates

reduces down to 30%, but with the possibility of stage

four of cancer within a short period of time. However,

in the fourth stage, which is the terminal stage there is

no chances to cure, rather to live with the pain

symptoms for maximum life spends of 5-7 years [5,

6].

      The causes of stomach and cervical cancer

symptoms in Mizoram were mainly due to the

consumptions of water filtrate tobacco “Tuibur,”

excessive drinking of alcohol, cigarette smoking, and

bitternuts. While in Manipur, lung and oral cancer

hugely affect the men and women populations, the

reason being excessive uses of tobacco, smoking,

hookah, and the consumption of local made alcohol.

Another prevailing cancer symptom in Manipur is

nasopharyngeal cancer, which is a malignant cells

disease form in the tissues of the nasopharynx. The

nasopharyngeal cancer (NPC) is the rarest type of

cancer around the world; accept in the South East

Asia, North Africa, and Arctic. The NPC is claims to

be a Chinese origin, which is largely affecting the

Northeast Indian states of Nagaland, Manipur,

Mizoram, and to some extend to Meghalaya. The state

of Nagaland has the highest age adjusted with

19.5/100,000, followed by the state of Manipur. The

nasopharyngeal cancer is mainly causes by excessive

eating of meat, fish, salted fish, uses of firewood in

the house and other environmental related factors like

the eating of bitternuts (Kuwa or Komkuwa) with or

without tobacco products. Mostly the women

populations in Manipur were mainly affects with

nasopharyngeal cancer comparing to men. Moreover,

within 15-20 years the nasopharyngeal affected

women populations in Manipur will be increasing, if

the uses of tobacco, bitternuts, and the uses of

firewood in cooking are not being under-controlled [3,

11]. The table below will clearly shows the various

factors that are responsible for the causes of cancer as

a whole:

      Moreover, apart from food habits, the population

explosion, rapid industrialization, and genetics, which

include mutations, hormonal and lack of immunity are

also responsible for the rapid growth of terminal

illness in the these regions. If proper awareness had

not given to the people of Northeast, there is a

possibility of increasing cancer populations to 19% in

the next five years. In which women have more

chances of affected with cancers than men in India, as

per the findings of many. Moreover, the mortality rate

of cancers in India is visible higher among the illiterate

people groups in the rural areas of the country than the

educated, and the maximum deaths in India are mainly

due to poor prevention strategies and no proper

diagnosis as a whole [12].

      According to the latest NICRP reports, 122,844

women are diagnoses with cervical cancer every year

out of which 67,477 women died from cervical cancer

per year. In a population of 432.2 million women in

India at present, those women who are at the age of
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15 and above and or between 15-40 years are at risk

of developing cervical cancer in India. The health

scientists on the other hand, were not able to identify

the processes of how the risk factors like genetic,

hormonal, and environment factors works together to

cause normal cells to become cancerous tumor for the

cancer symptoms. Thus, cancer becomes the leading

causes of deaths in India, with 2.5 million cancer

populations, with 1 million cancer patients added

every single year and it could be predicts that the

numbers of cancer patients by 2025 would be

increases by five fold in India [7, 8]. The rapid

increasing rates of cancer in the country are mainly

due to lifestyle risk factors like uses of tobacco,

alcohol, low fiber in diet, increasing body weight,

minimal physical activities, and the reproductive risk

factors in regards to age at first pregnancy, and higher

numbers of children breastfeeding’s. Out of many

cancer mortalities, the two leading deaths are from

cervical cancer (HPV), hepatitis C (liver), and gastric

H. Pylori (stomach). Moreover, in Northeast India

genetic and environmental factors combine in making

the region as the highest cancer populated in the

country, the people on the other hand were highly

unaware of the cancerous factors and its preventive

measures [13].

SOLUTIONS AND PREVENTIVE MEASURES:
TRADITIONAL APPROACH 

      Terminal deaths is the top causes of Death in

India, and the Northeastern states of the country

becomes the top contributors to cancer illness and its

mortality rates. In the 2000, India was in Seventh

position among the world cancer populated country,

however the rapid increasing of cancer populations in

the Northeast States like Mizoram, Arunachal, Assam,

Manipur, Nagaland, and Meghalaya in 2007-2018

India successfully stood in world top cancer populated

country, and the numbers of effected populations is

visible increasing with 100,000 in a year. Looking at

the cancerous factors only 5-10% the cancer is from

genetics, in which the other 90-95% of the cancer and

its related diseases are from hormonal and

environment factors. Moreover, the 90% of the cancer

and its related diseases can be effectively prevents

through proper medical interventions in its early

stages. Another 10% genetic cancerous symptoms can

also be cure through early detection and immediate

diagnosis. In short, cancer of any types is curable if

detected in its early stages and through proper

preventive measures [14]. The followings are the

qualitative preventive measures in order to control the

rapid growths of cancer in the Northeast Regions of

the country [2, 8, 14, 15]: (1) Regular medical

checked-up, though being in a healthy condition,

negligees of regular medical checked-up is visible as

the underlying reason for the rapid growths of cancer

in Northeast in the past ten years; (2) Educating people

with proper awareness strategies, offer effective public

health concerned in the school, Church meetings, or

organizing a social meeting for spreading cancer

awareness; (3) Early detection of the symptom and

early medical intervention, because when it comes to

third and fourth stages there is no possibility for cure;

(4) Public awareness on active physical activities,

exercise at least for 30 minutes per day, the healthier

a person is the cells in the body effectively fights

against the invader virus and bacteria’s. Regular

exercise prevents oneself from colon and breast cancer

too; (5) Minimizing the uses of alcohol products,

smoking, tobacco, and chewing of bitternut products,

which will minimized the risk of having lung, kidney,

throat, esophagus, and breast cancer. It is better to

develop a moderate ways of consuming with 2-3 glass

per day, which will keep oneself away from heart

attacked; (6) Immunization against hepatitis B virus

to the infants of one to sixth months old without failed.

Neglecting medical treatment in hepatitis B & C can

causes chronic illness and liver cancer; (7) Developing

healthy and safe sexual practices to avoid cancer

genesis, unhealthy sexual practices can give birth to

cancer cells; (8) Avoiding obesities, as being grossly

fat or overweight have negative effects on health; (9)

Developing healthy diets, a healthy diets has

scientifically proven with numerous health benefits

and reducing the risk from chronic diseases; (10)

Reducing occupational and environmental exposures,

as excessive exposures to chemical and its related

heavy metals produces ill health. It also effected for

the future offspring and produces toxicity; (11)

Avoiding excessive consumption of red meats, salt and

long preserved food. High consumptions of red meat,

salt and preserved food leads to diabetes, breast

cancer, and obesity; (12) Developing the habits of
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eating fruits regularly, most fruits are less in calories,

sodium, and fats. Fruits are the sources of essential

nutrients like potassium, dietary fibers, vitamin C, and

foliate (folic acid), which prevents deficiency, birth

defect, and helps a person to growth with healthy

blood pressure; (13) In order to have fair skins some

avoid exposing to sunlight, wearing protective

clothing during 10 am-4 pm and the excessive uses of

sunscreen cream need to be avoid. Avoiding of

exposing to sun or UV resulted in many women

diagnoses with skin cancer. On the other hand,

excessive exposing to sunlight or UV ray is also

dangerous, especially for those having genetic

cancerous symptoms; and (14) Immediate medical

intervention on virus and bacterial infections,

otherwise the bacteria diseases virus cells usually hide

inside the cells and turning out to be a terminal virus. 

The increasing industrializations and urbanizations are

visible as the two factors leading to new lifestyle of

many Indians, which resulting in increasing the cancer

affected populations in the country. Concerning the

current polluted environment the burden of cancer

incidences will gradually keep on increasing, as

majorities of the Indians were not aware of cancerous

preventive measures. The only ways to prevent the

Indian men and women from the rapid growths of

cancer and its deadly symptoms is to detect the

symptoms at the early stages with immediate medical

interventions. It is also important to prevent the water

and the environment from polluted by industries and

chemicals. However, it can only be possible only if the

men and women in the rural areas were being educated

on cancer awareness like preventive measures, and

overall treatment policies, which needs multiple

efforts from the government agencies and other non-

governmental agencies. Through such awareness

programs, men and women should realize the risk

factor and to identify the symptom through screening

by physical examination or by self-cancerous

symptom examination, in which if the rick substances

where found than certain carcinogenic substances

need to be reduces or eliminated. Moreover, there are

over 85,000 synthetic chemicals that were easily

available in the market of the country today like

cosmetic items to flame-retardants, plasticizers in

water bottles to pesticides in fruits and vegetables’ etc.

In the findings of the researcher, 80% of the cancer

patients in the country were associated with

environment factors like exposes to contaminants,

unhealthy lifestyle, food, and exposing to ionizing

radiations. In the urban areas, the cleaning of

contaminated drainages without any proper preventive

measures, polluting the river to the maximum with

many forms of chemical and eating those fishes from

the river produces several cancerous symptoms. The

using of polluted water from the factories or industries

for agricultural farming also produces several

cancerous components leading in rapid increasing of

cancer populations through consuming theses

agricultural products [2, 12, 14, 16]. Thus, maintaining

healthy environment, healthy lifestyle, healthy food,

proper diets, daily exercise, staying away from

tobacco, and smoking, with decreasing alcohol

consumptions can decreases the rates of cancer-

affected populations in the Northeast India. Moreover,

the common practices in the Northeast villages of

using of the water, which were uses in deeping the hot

metal or iron in the blacksmith for washing hand and

leg need to be avoided, as it contains the component

that is cancerous.

CANCER TREATMENT POLICY AND
TERMINAL DIAGNOSIS

      The World Health Organization proposed that the

cancer patients need immediate access to the modern

equipments like; 3D Conformal Radiation Therapy,

Intensely Modulated and Therapy (IMRT), Image

Guided Radiation (IGRT). the VMAT and Rapid Arc-

Volumetric Modulated Arc Therapy (VMAT), Low

Dose Rate Brachyntherapy (LDR), High Dose Rate

Brachyntherapy (HRD), Deep Inspiration Breath Hold

(using the goggles or snorkel technique), and

Stereotactic Radiation Therapy [17[. However, in most

of the cancer care centers in the North East regions of

the country, the modern instruments for cancer

treatments were not being utilizes in majority of the

terminal diagnosis due to its unavailability. Failing the

interventions of modern equipments in terminal

diagnosis failed in treating the symptoms effectively

in many cases. The higher rates or costly of medical

treatments rates and medicines prices becomes the

underlying reason for those living under poverty lines

failed to undergo proper medical interventions in their

cancer experiences, which resulted in experiencing the
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worst and painful life experience for 5-7 years.

Moreover, treatments like Breast Conserving Surgery,

Mastectomy, Chemotherapy, Radiation Theory, and

Scanning related treatments, which were the core

treatments to cancer and terminal diagnosis, requires

maximum amounts of money that the poor cancer

affected people were remained helpless. The quality

treatment plan and policy are the core components for

successful cancer metastasis diagnosis, which is also

visible ineffective to the minimal. The main emphasis

of a cancer diagnosis is to cure the symptom of the

cancer patient or to prolong the lives’ of the

patientthrough ensuring quality of life [15, 16, 18].

However, the greatest challenges in the cancer

diagnosis in the Northeast region is the ensuring of the

patient quality of life, which is not visible in the

clinical practices of the country as a whole, and

unnecessarily prolonging the patient lives with an aim

to increases the numbers of days spend in the hospital

ward for more bills. The patient’s value and dignity

were unconcern the most by the clinicians’ and the

patient undergoing treatment against their will/choices

need to be rectifying immediately in the health care

systems of the country as a whole. 

      The early detection and immediate treatment is the

most effective way of cancer diagnosis to control the

cancer metastasis and to deliver total cure. The

medical intervention in stages one and two has higher

possibilities rates to cure, which has around 80% cure

possibilities in any cancer experiences. While

detecting the cancer symptom and consulting the

oncologists in stage three is visible in curtail

conditions, having higher impossibility rates as the

cancer metastasis accelerates in higher speeds from

one body part to another. However, if the stage three

patient being diagnosis by special medical team in a

well to do clinical setting, it has around 60%

possibility chances to cure. Though being cure in stage

three does not guarantee a complete free from

cancerous cells, there is a possibility of being in

terminal stage after three to five months, as the cancer

cells have the possibility of hiding under another cells

that is hard to detect, resulting in leading one’s life a

disability-adjusted life years (DALY) [15, 16].

Nevertheless, the detection of the cancer symptoms in

the fourth stage have no possible ways to cure by any

means, which is term as the ‘terminal stage’ that is

100% impossible to cure in any clinical practices.

Thus, resulting in leaving the patient with disability-

adjusted life for five to seven years until the inevitable

death strikes him/her. 

      These 5-7 years period of terminal experience is

the most crucial moment for every terminal patients,

which is also considers as the worst moment in a

terminal experience with heartful of emotional

sufferings and mindful of mental disharmony that

needs special considerations to the most. The

acknowledgment of the psycho-emotional symptoms

alongside the treatments of physical pain is very

essential in any terminal diagnosis in the clinical

practices. However, at present India turns out to be the

worst place to die or a place not to die. The reasons

for unfruitfulness behind the undergoing

cancer/terminal diagnosis in the existing cancer care

centers in Northeast regions lies in the core emphasis

is on the physical pain treatment alone. The

psychological symptoms experiences by the

cancer/terminal patients, which were produces due to

their encounter with cancer were not acknowledge for

a symptom that need to be treated in the clinical

practices. Thus, failing to acknowledge and leaving

the psycho-emotional symptoms untreated resulted in

worsening the patient’s conditions, and on the other

hand, it makes the treatments of the patient physical

pain symptom unfruitful due to the patient psycho-

emotional not in well-being. Well being of the whole

body or healthy living requires a psycho-emotional

well-being to the most; a psychological well-being can

give positive responses to physical pain treatment to

the maximum. In India as a whole, the clinicians tend

to forgot that even when cure is not possible in

terminal diagnosis, there is a possibility of delivering

healing as an alternative to cure. However, only

through a person centered meaning making

psychotherapy in the clinical practices. The

psychological self-reflective and life review

therapeutic approach in terminal diagnosis can make

oneself aware that he/she is still in the condition of

limitless achievements. Which will in turn helps the

patient to recreate his/her life goals, and set new life

goal that could be achieved in a due time, also able to

make beautiful memories with his/her loved ones and

deliver quality of life. Above all, it will make dying as

normal as birth, which will deliver peaceful and

meaningful death [19]. Thus, in terminal diagnosis,

healing can be delivers as an alternative to cure, even
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when total cure is not possible in the clinical practices.

However, sadly, in the clinical practices of the

Northeast region and India as a whole, the clinicians

alone are the core medical team in the cancer/terminal

diagnosis, in the absences of professional clinical

psychologists and clinical social workers. The terminal

diagnosis requires a multidisciplinary team to deliver

quality of life and quality end-of-life care. The

clinicians were responsible for treated the physical

pain symptoms related, while the clinical

psychologists and clinical social workers were

responsible for the patient psycho-emotional suffering

treatments, which the trained medical doctors or

nurses cannot handles in the clinical practices.

CHALLENGES AND CONCLUSION

      Looking at the present conditions of Northeast

regions of the country, cancer affected people and its

mortality rates is visible rapidly increasing mainly due

to people unawareness on the causes of cancerous,

treatment policy, unhealthy lifestyles, and unhealthy

food consumptions with no proper preventive

measures interventions. Moreover, though densely

populated with cancer illness, the cancer care centers

in the regions are minimal, and some places in these

regions are being cut-off from good transportations

and communication systems. Thus, majority of the

cancer patients in those areas have no choice, but to

live with the cancer symptoms with unbearable

physical pain and mental disharmony. Majority of the

cancer patient in Northeast regions failed to maintain

their diets, in which proper dietary is the core for

successful diagnosis. The uses of tobacco, cigarettes,

bitternuts were visible the common causes of cancer

in Northeast India, in which eliminating the usages of

tobacco, cigarettes and chewing of bitternuts can

successfully reduces the rates of oral lip, breast,

mouth, cervical, head and neck, and the

nasopharyngeal (NPC) cancer into at least 40-50% in

North East region, as per the researcher findings. 

      Another urgent need of the regions is to develop

social awareness on the causes of cancer, and

treatment policies by educating the Northeast people

mainly those leaving in the rural areas of the region.

Gearing up for health awareness and strengthening the

health care team at the community level by addressing

the cancer preventive measures in the NE region will

effectively decreases the growing cancer populations.

It is also important to maximize the numbers of the

regional cancer care centers and the government

increasing the funding amounts for cancer awareness

and treatments in the rural areas. As stated by many

researches, the government agencies, non-

governmental organizations and the present media can

plays a major in maximizing the level of cancer

awareness among the public, especially in the rural

undeveloped or uneducated areas. Moreover, those

local celebrities and well-known figures involvements

in promoting cancer awareness, the awareness

effective rates will be visible hugely. Hygienic living

by maintaining the surrounding need and clean can

helps in controlling the rapid growths of cancer

populations in these regions more effectively. The

community leaders organizing several seminars on

cultural related cancer awareness programs in each

community or within the tribes would enhances people

understanding on the causes of cancerous related

illness, preventive measures, and treatment policies in

a better way. On the other hand, the mobile

mammography units in Northeast India can effectively

reduces several barriers to breast and its related

cancers among the Northeast women, if they can set

their target to the interior villages and unreached areas. 

On the other hand, many studies proposes that the

present conditions of the mobile mammography in the

Northeastern states need to be updates with

appropriate equipments and infrastructures, with

maintaining quality resources for better functioning in

the regions. Since, most of the cancer mortality in

India as a whole occurs between 30-69 ages, these

ages group need special considerations by the mobile

mammography units and other cancer care agencies in

Northeast regions. Moreover, the rural undeveloped

areas in Northeast states should be the targets of every

organizations working in cancer awareness programs,

as 80% of cancer mortality are from the rural areas due

to lack of awareness. Thus, at present the main causes

of the rapid increasing of cancer in Northeast India are

people unawareness of the cancerous symptoms, late

detection of the cancerous symptom with late medical

interventions, and most importantly lack of cancer

treatment centers in the regions. It is high time for the

Northeast people to take up necessary steps to fight

against the cold-blooded killer, and better late than
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never is the need of the hour. In the battle of

cancer/terminal illness fighting back and defending

people is the only option that the Northeast people

had. For the love of humanity let the terminal

diagnosis, acknowledge the psycho-emotional

sufferings of the patient alongside the physical pain

symptoms to deliver a whole person or total healing

treatment in the clinical practices.
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Giant anterior cruciate ligament lesion with destruction:

operative management 
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ABSTRACT
Objectives:We present a case report of an unusual giant lesion of anterior cruciate ligament (ACL) causing

destruction and requiring reconstruction of ACL. A case report of a 32-year-old male patient presented to

orthopedics outpatient clinic with 2 years history of right knee instability and clicking symptoms with no

history of an obvious injury. Magneric resonance imaging showed a giant lesion occupying all ACL structure

in the knee with 30×15×15 mm dimensions. The patient had an arthroscopy and it showed destruction of ACL,

which required ACL reconstruction in the same sitting. Biopsy results showed a chronic non-specific

inflammatory synovial epithelial tissue with increased vascularity and thickened wall vessels.

Keywords:Anterior cruciate ligament (ACL) lesion, ACL reconstruction, ACL ganglion

lthough the anterior cruciate ligament (ACL) le-

sions are rare, there have been some case reports

and studies on ganglion cysts in the literature [1, 2-4].

The cysts are mostly managed conservatively or drain-

ing, however, it may very rarely require further man-

agement such as ACL reconstruction. The absence of

ACL reconstruction as treatment option for these cases

is probably due to its rarity. We would like to empha-

sise that in case of nonfunctional ACL due to its de-

struction, ACL reconstruction could be the choice of

treatment.

CASE PRESENTATION 

      We present an unusual giant lesion of ACL

causing destruction and requiring reconstruction of

ACL. A 32-year-old male patient presented to

orthopaedic outpatient clinic with 2 years history of

right knee instability and clicking symptoms with no

history of an obvious injury. 

      The patient started to get a recent increase in pain

even in rest and night time. The patient could not

recall any trauma or incident before the change of

symptoms and he did not de scribe any particular sport

activities. The patient described a rather generalised

knee pain than sharp pain without any swelling or

sensation problem. His other symptoms were

decreased flexion and difficulty in scouting. On

examination, there was no effusion and no particular

tenderness. Flexion of the knee decreased to 80 degree

with pain. McMurray’s test was negative and

Lachman’stest showed slight laxity comparing to

contra-lateralside. 

      Magneric resonance imaging showed a giant

lesion occupying all ACL structure in the knee with

30×15×15 mm dimensions (Fig. 1). The patient had

an arthroscopy and it showed destruction of ACL,

A
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which required ACL reconstruction in the same sitting

(Fig. 2). Biopsy results showed a chronic non-specific

inflammatory synovial epithelial tissue with increased

vascularity and thickened wall vessels (Fig. 3). 

DISCUSSION

      Although the ACL lesions are rare, there have

been some case reports and studies on ganglion cysts

in the literature [1, 2-4]. The cyst are mostly managed

conservatively or draining, however, it may very

rarely require further management such as ACL

reconstruction. Although biopsy results of our case

showed increased vascularity with query of

haemangioma, MR scan and arthroscopy findings

confirmed ganglion cyst clinically. Synovial

haemangiomais also very rare intra-articular benign

tumour, which may arise from any synovium-lined

surface [5]. 

      Ganglion cysts are common around the joints and

particularly around wrist but those are less common

around the knee and if so, mostly associated with

capsule or meniscus. Rarely, they can be associated

with ACL and there are few publications about it [1,

3, 6]. Patients may present with symptoms pain,

swelling, decreased flexion with or without previous

258 The European Research Journal   Volume 6   Issue 3   May 2020

Fig. 1. T2 sagittal, T1 sagittal MR scan views of knee and T2 axial view. 

Fig. 2. Arthroscopic view preoperative and postoperative (ACL reconstruction). 

Fig. 3. Histopathology slide of the lesion. 
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injuries or they could be asymptomatic with incidental

findings of radiological diagnostic images. Common

clinical findings include tenderness on palpation,

decreased range of motion, swelling and joint effusion

[2, 3]. If the cyst is large enough, it may mechanically

obstruct the knee during motion. 

      According to Plotkin et al. [3], if the cysts anterior
to the ACL, they tend to limit extension, whilst the

cysts posterior to the ACL may limit flexion. Even for

symptomatic patients, history and physical exam alone

are not enough to make the diagnosis. Magneric

resonance imaging is the choice of investigation for

further evaluation and diagnosis [2, 3]. 

      The irritation or trauma to the synovium covering

the ACL may initiate the release of hyaluronic acid

and the production of mucin, which may lead to

ganglion formation. Cysts associated with the ACL

tend to be fusiform and oriented parallel to its fibres

[3]. For the management of ACL cysts, there are few

options described in the literature such as functional

treatment, computed tomographic scan or ultrasound-

guided aspiration [2-4]. 

      Surgical treatment includes arthroscopic excision

or resection and debridement [4]. ACL reconstruction

is not described in the literature as a treatment option,

however, association with ACL tears was explained

[3]. The absence of ACL reconstruction as treatment

option for these cases is probably due to its rarity. 

CONCLUSION

      The lesion of our case was an ACL ganglion cyst

clinically with additional comments of increased

vascularity from histopathology. There may be a

question arising from this case on what caused the

destruction of ACL. Nevertheless, we would like to

emphasise that in case of nonfunctional ACL due to

its destruction, ACL reconstruction could be the choice

of treatment. 
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ABSTRACT
Objectives: Sarcoidosis is an idiopathic and multisystemic chronic disease characterized by non-caseating

granulomas. Sinonasal sarcoidosis may be seen in an isolated form or related to a multisystemic disease. A 48-

year-old female patient visited the otolaryngology department with complaints of headache and nasal

obstruction for two years. The physical examination revealed a saddling on the nose, and crusted fragile mucosa

was observed bilaterally in nasal endoscopy. Paranasal CT showed invasion of the right orbita. In chest X-ray,

there was bilateral hilar enlargement, and lung biopsy revealed non-caseating granulomas. A bilateral

endoscopic sinus surgery was applied to the patient. Upon histopathological demonstration of multiple non-

caseating granulomas in the specimen, the diagnosis of sinonasal sarcoidosis was made. The patient responded

well to the following steroid treatment. Although rare, sarcoidosis should be taken into consideration in

differential diagnosis of sinonasal diseases.

Keywords: sarcoidosis, sinonasal involvement, non-caseating granulomas

Sarcoidosis is an idiopathic and multisystemic

chronic disease characterized by non-caseating

granulomas [1, 2]. The primary site of involvement is

the lung [3]. It mostly affects young and middle-aged

women [4]. 

      The pathological background of sarcoidosis is not

clear. It is thought to be triggered by an oligoclonal

CD4 positive T cell response to an unknown antigen

with the effects of environmental factors (e.g. bacteria,

viruses, fungi, bugs, inorganic particles) [5, 6]. 

      Sinonasal sarcoidosis may be seen in an isolated

form or related to a multisystemic disease [2]. Nasal

localization constitutes less than 2% of cases and is

rare [7]. A case of nasal sarcoidosis alongside systemic

attachment was first reported by Boeck in 1905 [2].

Its otorhinolaryngologic signs and symptoms are not

specific and are similar to the signs of other more com-

mon diseases [9]. The most common symptom is nasal

obstruction [4]. The diagnosis of sarcoidosis is made

through clinical, radiologic and histologic examina-

tions together [7]. 

      The aim of this case presentation is to report the

clinicopathologic characteristics of a sinonasal sar-

coidosis case as a part of a multisystemic disease.

CASE PRESENTATION

      A 48-year-old female patient admitted the

otolaryngology department with complaints of nasal

obstruction and headache for two years. The patient’s

medical history revealed neither allergies nor usage of
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alcohol or tobacco. 

      The external nose had a saddle nose appearance

(Fig. 1). In the endoscopic examination of the nose,

the bilateral nose, septum, nasal lateral wall, inferior

concha mucosa had crusted granular and fragile

appearance. The nostrils were full of granular tissue.

The right middle concha was eroded (Fig. 2). 

      Paranasal CT revealed soft tissue density in both

anterior and posterior ethmoidal cells and the

maxillary sinuses. The lamina papyracea was observed

to be eroded, and the medial rectus muscle was

compressed. A bilateral functional endoscopic sinus

surgery (FESS) was planned. In the preoperative work

up, a pulmonology consultation was performed

because of bilateral hilar enlargement. Thorax CT

showed bilateral hilar, mediastinal lymphadenopathy

and nodular opacity. Non-caseating granulomas were

diagnosed via lungbiopsy that was taken

endobronchially at an external medical center. 

      A bilateral functional endoscopic sinus surgery

was applied both to get a histopathological diagnosis

and avoid any possible orbital complication of the

disease such as diplopia. The granulomatous tissue

that filled the nasal cavity and obliterated the bilateral

posteroanterior ethmoidal cells and the maxillary

sinuses was removed. The right lamina papyracea was

261 The European Research Journal   Volume 6   Issue 3   May 2020

Fig. 1. Saddle nose appearance. Fig. 2. In the endoscopic examination of the nose, the nostrils

were full of granular tissue. 

Fig. 3. The view of granulomas under the respiratory epithe-

lium (H-E staining, ×40). 

Fig. 4. The granuloma was composed of epitheloid histiocytes,

mature mononuclear cells (lymphocytes)(H-E staining, ×200).
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observed to be eroded, and the pressure over the right

orbita was released. Repairing the saddle nose

deformity was postponed to another operation after the

histological diagnosis and medical treatment. 

      In the microscopic examination performed in the

pathology department, mature mononuclear cells

(lymphocytes), epithelioid histiocytes and Langhans-

type multinuclear giant cell multiple granuloma

structures were observed. No caseification necrosis or

suppurative necrosis was seen in the granulomas [Figs.

3 and 4]. Since the observation of a non-caseating

granulomatous inflammation suggested sarcoidosis, a

differential diagnosis was required. Although the

absence of caseification made the diagnosis of

tuberculosis less likely, an additional EZN (Ehrlich-

Ziehl-Neelsen) staining was applied, and no

mycobacteria were observed. No staining was

observed with the PAS histochemical stain, which is

applied for fungi, either. Combining these

histopathological findings with the clinical

presentation, a diagnosis of sarcoidosis was made. The

patient received steroid treatment starting with 40 mg

per day and tapering the dose in weeks. The bilateral

hilar enlargement was observed to respond well. 

      In the ENT evaluation, the complaints of the

patient were completely relieved. In the endoscopic

nasal examination, granular whitish mucosa was seen

to turn into a normal appearance in color and nature,

with tiny polypoid structures observed in the

ethmoidectomy cavities (Fig. 5).

DISCUSSION

      Sarcoidosis is a complex disorder in which head

and neck involvement may be observed in 10-15% of

the cases; however, sinonasal involvement is reported

in about only 1% of cases of sarcoidosis [10]. 

Sarcoidosis may involve both the mucosa and

cartilaginous and bony structures beneath the mucosa

in the nose and the paranasal sinuses. Despite the

presence of clinical findings, imaging and tissue

diagnosis are needed for confirmation of the disease.

It is important to understand and differentiate

sarcoidosis as it may involve vital structures in this

area [11]. 

      Sinonasal sarcoidosis most often attaches to the

septum mucosa and the inferior turbinate. In some

patients, nasal bone lesions may also be seen.

Sinonasal sarcoidosis may be clinically classified as

atrophic, hypertrophic, destructive and nasally

widening [12]. In our case, it could be accepted to be

both hypertrophic and destructive. 

      In some cases, as in ours, nasal involvement may

be the first sign followed by pulmonary disease [4].  A

tissue biopsy is necessary to ascertain the diagnosis

[4]. The observation of opacification and the presence

of non-caseating granuloma are important in its

discrimination from other granulomatous diseases

[13]. Beside non-caseating granuloma structures,

hyaline fibrosis and necrosis may also be seen in the

histopathology [4]. In our case, focal necrosis was also

present. In sarcoid granuloma, wide, pale epithelioid

histiocytes with oval nuclei are observed, and T

lymphocytes may be seen to surround the histiocytes

[14]. Additionally, multinuclear Langhans-type giant

cells may be observed [6, 10]. The giant cells seen in

sarcoidosis may be larger than the giant cells seen in

tuberculosis, and they may have more nuclei [6]. In

the giant cells, intracytoplasmic inclusion objects

known as asteroid and Schaumann bodies may be

found [6]. 

      Differential diagnosis of sinonasal sarcoidosis

includes Wegener granulomatosis, fungal infections,

foreign body reactions and lymphoma [14]. In the

histopathology of Wegener granulomatosis, the

presence of leukocytoclastic vasculitis or necrotizing

granulomas help differentiate the disease [13]. In

James et al.’s [8]retrospective analysis with 1686

patients, 8.3% patients were noted non-pulmonary

The European Research Journal   Volume 6   Issue 3   May 2020 262

Fig. 2. In the endoscopic examination of the nose, the nostrils

were full of granular tissue. 
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sarcoidosis with biopsy proven. Among the 1944

different sinus surgery materials Van der Boer et al.
[15] reported, only 3 patients were reported to have

sarcoidosis. Since the suspicion of clinical sarcoidosis

was supported with pathological examination, the

necessity of FESS was stressed [15]. Our patient had

both septal and paranasal sinus involvement. Braun et
al. [2] reported 15 (8 male, 7 female)sinonasal

sarcoidosis cases. In one of those cases, a saddle nose

deformity was present in similarity to our case. In 12

patients, there were sarcoidosis in the sinonasal area

and the lungs [2]. Kirsten et al. [1] reported 12 (4

females, 8 males) sinonasal sarcoidosis cases proven

through biopsy. All of the cases were applied sinus

surgery and corticosteroid treatments similar to our

case. The most common attachment location in these

patients was the maxillary sinus. All cases had lymph

nodes and pulmonary involvement [1]. 

      In a case of sinonasal sarcoidosis in a 48-year-old

male patient reported by Mazziotti et al. [4], perineural

spreading was observed around the trigeminal and

Vidian nerves. In the nasal mucosa biopsy, non-

caseating granulomas were seen, and through the

presence of hilar lymphadenopathy, the diagnosis of

sarcoidosis was supported [3]. 

      Systemic or topical use of steroids is commonly

used modalities in treatment of sinonasal sarcoidosis

[4]. However endoscopic sinus surgery may also be

applied in selected cases such as intraorbital

complication risk, massive disease and in case of

medical treatment failure [4]. In our case, we applied

surgery because of the massive granulations and

intraorbital invasion risk. Additional topical steroids

were applied to help control the local disease and

systemic steroids for the pulmonary component [4].

Sinus surgery may decrease the need for systemic

steroid use [4]. Gulati et al. [11] reported seven cases

of sinonasal sarcoidosis, three of whom were treated

with only systemic prednisolone. The remaining four

cases were reported to undergo sinus surgery and

topical steroids treatments [11]. In cases where the use

of systemic corticosteroids is contraindicated,

methotrexate is also stated to be usable [14]. 

CONCLUSION

      Sinonasal involvement of sarcoidosis is a rare

condition. Nasal crusting and obstruction being the

most common complaints, this may be confused with

other inflammatory nasal diseases, so differential

diagnosis is important. It is usually accompanied by

pulmonary involvement; however, it may be seen as

isolated in that area. Treatment of sinonasal

sarcoidosis depends upon the site and extent of the

disease including oral and/or intranasal steroids, and

in some cases, low-dose methotrexate. Sinus surgery

may be necessary in the management of selected

cases.
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ABSTRACT
Graham Little-Piccardi-Lassueur syndrome is a type of lichen planopilaris characterized by the triad of patchy

cicatricial alopecia of the scalp, non-cicatricial alopecia of the axilla and pubis, and follicular spinous papules

on the body, scalp or both. This rare syndrome primarily affects middle-aged postmenopausal women with

only three male cases being reported in literature. Herein we report a 53-year-old man who is fourth male

patient diagnosed with Graham Little-Piccardi-Lassueur syndrome up to now.

Keywords: Graham Little-Piccardi-Lassueur syndrome, lichen planopilaris, male

raham Little-Piccardi-Lassueur syndrome

(GLPLS) is a type of lichen planopilaris charac-

terized by the triad of patchy cicatricial alopecia of the

scalp, non-cicatricial alopecia of the axillae and pubis,

and follicular spinous papules on the body, scalp or

both [1]. It is more common in postmenopausal

women, with only few male cases being reported in

literature [2]. Here we report a 53-year-old man diag-

nosed with GLPLS who is fourth male patient in the

literature.

CASE PRESENTATION 

      A 53- year-old male patient presented with loss of

hair on scalp, axilla, pubic region, arms and legs. The

symptoms had started 40 years ago with hair loss on

scalp, over the years the hair loss spread axilla, pubic

region, arms and legs.  He also complained of small

pruritic lesions on the trunk, abdomen, forearms and

thighs. He has no family history and received no

treatment before. 

      Scarring alopecia on parietal area of scalp with

multiple dilated follicular orifices plugged with

keratotic debris and perifollicular violaceous

hyperpigmentation was present on examination. There

was axillar and pubic hypotrichosis without skin

atrophy. Multiple follicular-oriented keratotic papules,

perifollicular erythema and hair loss were present on

the trunk, forearms and legs (Fig. 1). 

      Laboratory tests including hemogram, blood

sugar, renal, liver and thyroid function tests, viral

markers for hepatitis B and C, and serum antinuclear

antibody levels were normal. Skin biopsy from the

follicular papules on forearms showed follicular

plugging, necrotic keratinocytes, basal vacuolar

degeneration and dense band-like lymphocytic

infiltration in superior segment of follicular epithelium

(Fig. 2). Based on these findings, the patient was

diagnosed with GLPLS and oral isotretinoin and

topical corticosteroid treatments were started.
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DISCUSSION

      GLPLS was initially described by Picardi in 1913

as a case of progressive scalp cicatricial alopecia, non-

cicatricial alopecia in the axilla and pubic region, and

follicular spinous papules on the trunk and extremities.

Graham Little, in 1915 published a similar case of a

woman observed by Lassueur, followed by many

similar reports later [3]. A Pubmed search from 1951

to 2018 produced fewer than 50 cases of GLPLS in

the literature and only three of them were male [4-6].

      The etiology of GLPLS is unknown, but it is likely

similar to the T-cell mediated immunological

mechanism that triggers the clinical expression of

lichen planus [7]. An autoimmune response against the

inner centromere protein (INCENP) was reported in a

patient with GLPLS. This protein is considered to be

one of main antigen in this syndrome [8]. Few cases

describing a familial pattern (HLA DR-1), association

with hepatitis B vaccination and two female patients

with androgen insensitivity syndrome have been

reported [9-12]. 

      Clinically, scarring alopecia often precedes the

follicular eruption and the course of disease is slowly

progressive [13]. Pruritus often can be severe although

it is not always constant [4]. Most patients present with

well-defined clinical findings that represent symptoms

of the triad of GLPLS; however these findings need

not present simultaneously [9]. Histopathology reveals

a perifollicular lymphocytic infiltrate at the level of

the infindibulum and the isthmus, along with vacuolar

changes of the outer root sheath. More developed

cases show perifollicular fibrosis and epithelial

atrophy at the level of the infindibulum and the

isthmus [14]. 

      Treatment of GLPLS is really difficult. Topical,

intralesional and systemic corticosteroids, retinoids,

psoralen plus ultraviolet A (PUVA)

photochemotherapy, antimalarials, topical tacrolimus,

thalidomide and cyclosporin have been used with

limited success [15]. 

CONCLUSION

      In conclusion, we reported this case because of

extreme rarity of presentation in males. When similar

clinical findings seen in a male patient like this case,

GLPLS should be suspected.
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May cyproheptadine be a treatment choice for prophylaxis of

PFAPA syndrome?

Arzu Ekici

Department of Pediatric Neurology, University of Health Sciences, Bursa Yüksek İhtisas Training and Research Hospital, Bursa, Turkey 

Dear Editor,

Periodic fever, aphthous stomatitis, pharyngitis, and

cervical adenitis (PFAPA syndrome) is a common

periodic fever syndrome in Turkey. PFAPA is an auto

inflammatory syndrome characterized by periodic

episodes of recurrent febrile episodes associated with

aphthous stomatitis, pharyngitis and cervical adenitis.

Febrile episodes last 3 to 6 days and recur about every

3-8 weeks. The syndrome causes fatigue, chills, and

occasionally abdominal pain and headache, as well as

fever, pharyngitis, aphthous ulcers, and lym-

phadenopathy. Children are healthy between episodes,

and have normal growth and development 

      There is no specific treatment to cure PFAPA and

the treatment is optional. Single dose prednisolone

therapy during attack, and tonsillectomy are the treat-

ment options [1]. Cyproheptadine (CH) was started for

migraine patients with PFAPA. I observed that the at-

tack intervals was prolonged. I also noticed that at-

tacks of PFAPA was exacerbated if the CH was

cessated. CH is known that serotonin increases the re-

lease of pro-inflammatory cytokines and CH is a po-

tent antiserotonergic drug. 

      The pathogenesis of PFAPA is known to be related

to proinflammatory cytokines. Interferon-ϒ (IFN-ϒ),

tumor necrosis factor- .(TNF- ), IL-1b, IL-6, and

IL-12 concentrations elevate during attacks in PFAPA

[2, 3]. Serotonin is a neurotransmitter released by ac-

tivated platelets. Functional studies showed that 

serotonin is a potent regulator of human dendritic cell

unction, increase the release of pro-inflammatory cy-

tokines such as IL-1beta, IL-6, IL-8/CXCL8, IL-

12p40 and tumor necrosis factor-alpha (TNF-alpha)

[4]. Cimetidine, a selective histamine-2 receptor an-

tagonist was recommended to use for prophylaxis and

reduce the attacks of PFAPA syndrome. It inhibits sup-

pressor CD8+ T-lymphocyte activation and chemo-

taxis [5]. Histamine-2 receptor antagonist markedly

decreased serotonin concentrations by the prolonged

treatment. I observed that CH is particularly useful for

prophylaxis of PFAPA. 

      My hypothesis is that “May serotonin be an im-

portant role of pathogenesis of PFAPA? May CH be a

choice for prophylaxis of PFAPA? Serotonin may play

an important role in PFAPA and serotonin antagonist

drugs such as CH may be a treatment choice for pro-

phylaxis of PFAPA. This new medical hypothesis must

be confirmed with clinical observational studies. And

also my hypothesis should be evaluated with studies

related to serotonin levels in PFAPA. 
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