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ABSTRACT

Objective: The aim of this study is to compare prospectively CA 125, CA72-4, risk of malignancy index (RMI) and DePriest morphological scoring system in 
differentiation between benign and malignant adnexal masses.
Method: Data of 116 cases operated due to adnexal mass were analyzed. Blood samples were taken from the patients for CA 125 and CA 72-4 before the 
operation. In ultrasonographic examination, risk of malignancy index (RMI) and DePriest morphological scoring system were used. SPSS 22.0 (Statistical Package 
for Social Sciences) for Windows program was used for analyses.
Results: The mean age was 53.8±5.4 years in malignant group which was significantly higher than the mean age of benign group (43.3±5.5 years). However, the 
weight, body mass index (BMI), gravidity and parity rates were similar and not statistically significant. CA 125, CA 72-4, RMI and DePriest morphological scoring 
system were significantly higher in malignant group than benign group (p<0,05). Pelvic pain was the most common admission complaint (56%: n=65) followed 
by referral from another hospital (32.7%: n=38). Benign masses were reported in 88 (75,9%), and malignant masses in 28 (24,1%) of 116 patients. Endometrioma 
(n=19, 16,3%) and serous cystadenoma (n=19, 16,3%) were the most common pathological entities in the benign group, while serous cystadenocarcinoma (n=13 
11,2%) was the most common pathological entity in the malignant group. 
Conclusion: CA72-4 did not have enough effectivity to predict the results of pathology in adnexal masses because of its low sensitivity. Significant efficiency of 
RMI and CA 125 were monitored. DePriest morphological scoring system was found to be more effective than CA 125, CA 72-4 and RMI in differentiation between 
benign, and malignanat adnexal masses.

Keywords: CA 125, CA 72-4, risk of malignancy index, adnexal mass

ÖZ

Amaç: Bu çalışmada CA 125, CA 72-4, malignite risk indeksi (RMI) ve DePriest morfolojik skorlama sisteminin benign-malign adneksiyal kitle ayrımında prospektif 
olarak karşılaştırılması amaçlanmıştır. 
Yöntem: Adneksiyel kitle nedeniyle opere olan 116 hastanın verileri incelendi. Operasyon öncesi hastalardan CA 125 ve CA 72-4 için kan alındı. USG değerlendir-
mesinde malignite risk indeksi (RMI) ve DePriest morfolojik skorlama sistemi kullanıldı. Analizlerde SPSS 22.0 (Statistical Package for Social Sciences) programın-
dan yararlanıldı.
Bulgular: Malign hasta grubunda yaş ortalaması 53,8±5,4 saptandı ve benign gruptaki hastaların yaş ortalamasına (43,3±5,5) göre istatistiksel olarak anlamlı 
yüksekti. Ancak her iki grubun da kilo, VKİ, gravida ve parite oranları benzerdi ve istatistiksel olarak anlamlı değildi. Malign olan grupta CA 125 ve CA 72-4 değer-
leri, RMI ve DePriest skoru benign olan gruptan anlamlı (p<0,05) olarak daha yüksekti. Hastaneye geliş şikayetlerinde %56 (n=65) ile ilk sırada pelvik ağrı gelirken 
onu %32,7 (n=38) ile başka merkezden referans ile yönlendirilme izlemekteydi. Hastaların %75,9’unda (n=88) histopatolojik değerlendirmede sonuçların benign, 
%24,1’inde (n=28) ise malign olduğu görüldü. Benign grupta en sık (n=19 %16,3) endometrioma ve (n=19 %16,3) seröz kistadenom görülürken, malign grupta ise 
seröz adenokarsinom en sık (n=13 %11,2) saptanan over tümörü oldu. 
Sonuç: Sensitivitesinin düşük olması sebebiyle CA72-4 adneksiyel kitlelerde patoloji sonucunu öngörmede yeterli bulunmamıştır. RMI ve CA 125’in anlamlı etkin-
liği gözlenmiştir. Çalışma sonucunda malignite öngörüsünde tek başına değerlendirildiğinde Depriest skorlama sisteminin CA 125, CA 72-4 ve RMI skorlama siste-
minden daha etkin olduğu izlenmiştir.

Anahtar kelimeler: CA 125, CA 72-4, malignite risk indeksi, adneksiyal kitle

Comparison of CA 125, CA 72-4, Risk of Malignancy Index and 
DePriest Scoring System in the Differentiation Between Benign and 
Malignant Adnexal Masses

Benign ve Malign Adneksiyal Kitle Ayrımında CA 125, CA 72-4, Malignite 
Risk İndeksi ve DePriest Skorlama Sisteminin Karşılaştırması
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InTRoDuCTIon

Adnexal masses develop from the uterus, ovary, tuba 
or surrounding tissue. They are benign., and largely 
ovarian neoplasms. Surgery is applied to 5-10% of 
women throughout their life due to ovarian neopla-
sia. Malignancy is detected in 13-21% of these 
women (1). According to the United States (USA) 
data, approximately 300,000 women are hospital-
ized each year due to adnexal masses (2). The most 
important preoperative issue is to evaluate the pos-
sibility of ovarian cancer, except for patients who 
come with emergency findings. Ovarian cancer is the 
leading cause of gynecological cancer-related deaths. 
Most of the patients are in their postmenopausal 
period. The incidence of ovarian cancer in women 
aged 20-49 is 1.6-16 / 100000 and 0.7-14 / 100000 in 
adolescents under 20 years of age (3). Ovarian cancer 
is the seventh most common cancer and the fifth 
most common cause of death among all cancers in 
women, according to USA data (4).

Many laboratory examinations, imaging methods or 
their combined use have been determined or are 
currently being studied in order to evaluate patients 
with adnexal masses in terms of presence of malig-
nancy. In the embedding method, tumor diameter 
(>50 mm), thick septa, wall thickness, solid compo-
nent, contrast enhancement, invasion, acid and 
bilaterality are used in the distinction of malignancy, 
and the presence of 3 or more criteria is considered 
significant (5). CA 125, a glycoprotein antigen, is 
found in the celilomic epithelium, amniotic fluid, 
pleura, peritoneum, pericardium, bronchial and cer-
vical secretion of normal adults. While it is not found 
in normal adult ovarian tissue, it is detected in 80% 
of epithelial ovarian cancers (6). CA 72-4 is a glycopro-
tein surface antigen found in colon, gastric and ovar-
ian cancers. It increases in 67% of ovarian cancers 
and its sensitivity is higher for mucinous tumors (7). 
The malignancy risk index (RMI) published by Jacobs 
et al. in 1990 is known as a model used in the dif-
ferentiation between malignant, and benign adnexal 
masses and in which ultrasound, RMI score, serum 
CA 125 and menopausal status are evaluated in com-
bination (8). Another scoring system is DePriest’s 
3-criteria morphological scoring system. In this sys-
tem, by recording the ovarian volume, cyst wall 
structure and septa structure, a prediction can be 

made without using additional laboratory methods 
(9). In our study, we aimed to compare CA 125, CA 
72-4, malignancy risk index (RMI) and DePriest mor-
phological scoring systems prospectively.

MATERIAL and METHoD

Ethics committee approval was obtained from the 
Ethics Committee of Medeniyet University Göztepe 
Training and Research Hospital. In this study, 126 
patients who were scheduled for an operation with 
a diagnosis of adnexal mass between September 
2014 and December 2015 in the Obstetrics and 
Gynecology Clinic were evaluated. The study was 
designed as a prospective cohort study. The non-
pregnant patients without a biopsy history from the 
adnexal mass, or undergoing ovulation induction 
process and voluntarily giving consent to the study 
were included in the study . Patients with a history of 
malignancy were excluded. Voluntary informed con-
sent was obtained from a total of 126 patients. Ten 
patients were excluded from the study. Blood tests 
of 4 patients were taken inappropriately, 4 patients 
refused to undergo surgery, 1 patient had a history 
of colon cancer, 1 patient had a history of rectal can-
cer. Age, body mass index (BMI), pregnancy and 
number of births (parities) CA 125 and CA 72-4 val-
ues and ultrasonography findings of 116 patients 
were recorded in accordance with RMI and DePriest 
scoring systems.

Technical data
In the ultrasonographic evaluation, 5-2 Mhz convex 
abdominal and 9-5 Mhz endovaginal probes were 
used with Sonoscape S11 3D ultrasound device. All 
ultrasonographic evaluation was done by a single 
clinician. RMI score; The ultrasound score (U), meno-
pause score (M) and serum CA 125 values were 
recorded and calculated with the formula [U] x [M] x 
[CA 125] (Table 1). Two hundred or more values were 
interpreted in favor of malignant mass. DePriest 
score was determined by evaluating ovarian volume, 
cyst wall structure and septa structure (Table 2). 
Ovarian volume was calculated with the ellipsoid 
formula (length x height x width x 0.523). If total 
score calculated for volume + cyst wall + septa struc-
ture score was ≥ 5, then the results were evaluated 
in favor of a malignant mass. After 8-12 hours of fast-
ing, blood samples were drawn into anticoagulant-
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free gel tubes. After waiting for no more than 1 hour 
at room temperature, their serums were separated 
by centrifugation at 2500 rpm for 10 minutes. 

The obtained serums were portioned into 1.5 mL 
Eppendorf tubes and stored at -80°C until analysis.

All analyzes were performed simultaneously. The 
laboratory team conducting the studies were blinded 
about patient information. Serum CA 125 and CA 
72-4 measurements were made using the Modular 
E170 analyzer (Roche Diagnostics GmbH, Germany) 
by electrochemiluminescence method. Normal val-
ues for CA 125 (<35 U/ml), CA 72-4: (0-4 U/mL) were 
taken into consideration during assessments.. The 
pathology results of the patients after surgery were 
compared to the measurements of CA 125, CA 72-4 
in blood samples stored at -80 degrees, with the RMI 
and DePriest scoring system.

Statistics
Mean, standard deviation, median lowest, highest, 
frequency and ratio values were used in the descrip-
tive statistics of the data. The normality of distribu-
tion of variables was evlauated by Kolmogorov 
-Smirnov test. In the analysis of quantitative data, 
Mann-Whitney U test was used. Chi-square test was 
used in the analysis of qualitative data. SPSS 22.0 

Table 1. Risk of malignancy index (RMI).

Menopausal condition (M)

Ultrasonography findings (U)
     Multilocular cyst
     Solid field
     Bilaterality
     Ascites
     Metastasis
Serum CA 125

RMI 1*

Premenopausal: 1
Postmenopausal: 3

No feature: 0       
1 feature: 1

>1 feature: 3

Serum CA 125 level

*RMI 1: The risk of malignancy index, Jacobs et al. published in 1990.

(Statistical Package for Social Sciences) program was 
used in the analysis. The level of statistical signifi-
cance was set at p<0.05. 

RESuLTS

In the evaluation of data of 116 patients, the mean 
age was 45.9±11.9 years (min 21-max 70). The mean 
age of the malignant group was 53.8±5.4 years 
which was statistically significantly higher than the 
mean age of the patients in the benign group 
(43.3±5.5 years). However, the weight, BMI, gravida 
and parity ratios of both groups were similar and 
were not statistically significant. CA 125, CA 72-4, 
RMI and DePriest scores in the malignant group 
were significantly higher (p<0.05) than the benign 
group. Demographic characteristics, CA 125, CA 72-4 
values, RMI and DePriest scores of the patients 
according to benign and malignant groups are given 
in Table 3.

Pelvic pain was the most frequent admission com-
plaint (56%:=65) followed by referral from another 
center (32.7%:n=38). Adnexal mass was detected 
incidentally in 6 patients (5.1%) in routine gyneco-
logical examination. Mass, amenorrhea and vaginal 
bleeding were less likely causes of application to the 
hospital. In histopathological evaluation in 75.9% 
(n=88) of the patients, benign, and in 24.1% (n=28) 
patients malignant (borderline ovarian tumor was 
included in the malignant group) masses were 
detected. In the benign group (n=19 16.3%), endo-
metrioma and (n=19 16.3%) serous cystadenoma 
were the most common pathologies, while in the 
malignant group, serous adenocarcinoma was the 
most common (n=13 11.2%) ovarian tumor. The 
patients in the malignant group were in Stages 1 
(n=18: 15.5%), 3 (n=9: 7.8%), and 4 (n=1: 0.9%). 
Other benign pathological diagnoses were mature 
cystic teratoma, follicle cyst, corpus luteum cyst, 
mucinous cystadenoma, leiomyoma, struma ovarii, 

Table 2. DePriest morphological scoring system.

Parameters

Volume
Cyst wall (thickness)
Septa structure (thickness)

  0

<10 cm3

Smooth <3 mm
No septa

*RMI 1: The risk of malignancy index, Jacobs et al. published in 1990.

    1

10-50 cm3

Smooth ≥3 mm
Thin septa <3 mm

2

50-200 cm3

Papillary bulge <3 mm
Thick septa 3-10 mm

  3

200-500 cm3

Papillary bulge ≥3 mm
Solid septa ≥10 mm

4

>500 cm3

dominant solid
dominant solid
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fibrotechoma, tuboovarian abscess, hemorrhagic cyst 
and ovarian torsion. Other malignant diagnoses were 
endometrioid adenocarcinoma, mucinous adenocar-
cinoma, borderline serous tumor, borderline mucino-
us tumor, granulosa cell tumor, Sertoli-Leydig cell 
tumor, Brenner tumor. Although diagnostic sensitivity 
of CA 125 was 71.4%, its diagnostic specificity, and the 
positive predictive values were 44.4% and 71.5%, 
respectively (p=0.002). The positive, and negative 
predictive values of CA 72-4 were 47.1% and 79.8%, 
respectively (p=0.017). Significant (p=0,000) and 
strong efficacy of cut- off values of ≥ 200 for RMI 
scores in the prediction of malignant and benign 
group of patients were observed. As cut-off value, De 
Priest score of 5 points was found to be statistically 
significant and the highest index in the differential 

diagnosis of malignancy with 100% sensitivity, 77.3% 
specificity, 58.3% PPV and 100% NPV (p=0,000). The 
results are given comparatively in Table 4.

Forty women (36.2%) were in the postmenopausal 
period, while 57.1% of patients with RMI score of ≥ 
200 and 52% of patients with DePriest score of ≥ 5 
were in the postmenopausal period. These rates 
were found to be 60% and 64% in patients with CA 
125 ≥ 35 and CA 72-4 ≥ 4, respectively. As a statisti-
cally significant finding, 64.7% of malignant group of 
patients consisted of postmenopausal women. 
Comparison of benign and malignant groups by 
menopausal status is given in Table 5.

Eight patients with CA 125 false negative results had 

Table 3. Demographic characteristics, CA 125, CA 72-4 values, risk of malignancy index (RMI) and DePriest scores of patients in benign and 
malignant groups.

Weight 
BMI*
Age
Gravida
Parity
CA 125
CA 72-4
DePriest score 
RMI†
Menopausal condition
     Premenopausal
     Postmenopausal

63,8±8,8
25,4±3,8
43,3±5,5
3,1±3,2
2±2,7

59,1±134,3
2,1±2,8
3,2±2,4

123±291

64  72,7%
24   27,3%

65
25
45
2
1

20
1,1
2,0
43

50-82
18,4-35,6

21-68
0-17
0-10

5,8-901
0,7 -17,1
0,0-10,0
0-2303

Med (min-max)Mean±s.d

Benign 

67±6
26±3,7

53,8±5,4
3±2,6

2,2±2,1
261,4±407
15,5±56,1

7,3±1,8
1502±2446

  
10  35,7%
18  64,3%

66
26
57
2
3

77,7
2,0
8,0
380

53-108
20-39,7
36-70
0-12
0-7

6,5-1719
0,8-299,8
5,0-10,0

27-10764

Med (min-max)Mean±s.d

Malignant

*BMI: Body mass index, †RMI: Risk of malignancy index

Table 4. Comparison of CA 125, CA 72-4, risk of malignancy index and DePriest scores.

CA 125 
 (-)
 (+)

CA 72-4 
 (-)
 (+)

RMI‡ 
 <200
 ≥200

DePriest score 
 <5
 ≥5

*PPV: Positive predictive value. †NPV: Negative predictive value, ‡RMI: Risk of malignancy index

Benign

63
25

79
9

78
10

68
20

Malignant

8
20

20
8

10
18

0
28

Sensitivity

71,4%

28,6%

64,3%

100%

PPV*

44,4%

47,1%

64,3%

58,3%

Specificity

71,5%

89,8%

88,6%

77,3%

nPV†

88,7%

79,8%

88,6%

100%

Kappa

0,088

0,212

0,529

0,621

p

0,002

0,017

0,000

0,000
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borderline serous tumors (n=3), serous carcinoma 
(n=2), granulosa cell tumors (n=2), and Sertoli-Leydig 
cell tumor (n=1), while 17 of 25 patients with false 
positivie results were detected to have endometri-
omas. Eight of 20 patients with CA 72-4 with false 
negative results were serous carcinoma and in 5 of 9 
patients who gave false positive results, had received 
the diagnosis of endometrioma. Serous carcinoma 
was seen in 3 of 10 patients with false negative RMI 
results, and in 7 of 10 patients with false positive 
results were diagnosed as endometrioma. While the 
DePriest scoring system did not give false negative 
results, the most common diagnoses of 20 patients 
with false positive results were leiomyoma in 5, 
serous cystadenoma in 4, and mucinous cystadeno-
ma in 4 patients. Twenty-three of 25 patients with 
false positive CA 125, 8 of 9 patients with false posi-
tive CA 72-4, 6 of 10 patients with alse positive RMI, 
and 13 of 20 patients with false positive DePriest 
scores were observed in premenopausal period. 

Table 5. Comparison of benign and malignant groups by menopausal status.

CA 125 
 (-)
 (+)

CA 72-4 
 (-)
 (+)

RMI‡ 
 <200
 ≥200

DePriest score 
 <5
 ≥5

*RMI: Risk of malignancy index

Premenopausal 

53
15

60
4

58
6

51
13

Postmenopausal 

10
10

19
5

20
4

17
7

Benign

Premenopausal 

3
3

8
2

4
6

0
10

Postmenopausal 

5
17

12
6

6
12

0
18

Malignant 

Table 6. Comparison of false positives and false negatives by menopausal status.

CA 125
CA 72-4
RMI*
DePriest 

*RMI: Risk of malignancy index

Premenopausal 

23
8
6

13

Postmenopausal 

2
1
4
7

False Positivity

Premenopausal 

4
7
4
0

Postmenopausal 

4
13
6
0

False Negativity 

Comparison of false positivity and false negativity 
rates according to menopausal status is given in 
Table 6.

While 16 of 19 patients diagnosed with endometrio-
ma were found CA 125 positive, RMI was positive in 
6 patients. DePriest scoring system was found posi-
tive in 8 of 8 patients diagnosed with borderline 
tumor. CA 125 and RMI were positive in 5 patients. 
The results are given in Table 7.

Table 7. Methods used in the diagnosis of endometrioma and 
borderline ovarian tumors.

Method 

CA 125
CA 72-4
RMI*
DePriest score

*RMI: Risk of malignancy index

Endometrioma 
(n:19)

16
5
6
0

Borderline ovarian tumor
(n:8)

5
1
5
8
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In our study, for the diagnosis of endometrioma, CA 
125, and for the diagnosis of borderline tumor, 
DePriest scoring system come to the fore. If the four 
methods are combined, the lowest positive predic-
tive value was 38.8% and the negative predictive 
value was 100% if any method is positive. Considering 
that 100% negative predictive value was determined 
when the DePriest scoring system was used, the 
combination of four methods does not provide an 
extra diagnostic advantage.

DISCuSSIon

Being able to make differential diagnosis of adnexal 
masses preoperatively is very important for the 
effectiveness of the treatment to be applied. In the 
patient group included in the study, a correlation 
was observed between age and menopausal status 
and the possibility of malignancy which is consistent 
with the literature. There was no significant differ-
ence between BMI, gravida and parity values. The 
reason for this is that the patient distribution cannot 
be homogenized due to the limited sample size and 
our center being a tertiary oncology center as well as 
accepting reference patients as an advanced center 
for pelvic pain and endometriosis. While pelvic pain 
(56%, n=65) and referral from another center (32.7%, 
n=38) were the most common causes of admission 
to our clinic, in the another study the most common 
reasons for admission were pelvic pain and vaginal 
bleeding or menstrual irregularity (10).

The lowest, highest, and mean RMI scores for were 
0, 10764, and 456±1349, respectively. RMI scores 
below, and above were 200 were estimated for 88 
(75.9%), and 28 (24.1%) patients, respectively.While 
the mean RMI score was 123±291 in the benign 
group, it was 1502±2446 in the malignant group 
(p=0.000). In our study, we also determined the sen-
sitivity (64.3%), specificity (88.6%), positive (64.3%) 
and negative (88.6%) predictive values of RMI scores. 
In 2004, in a case series consisting of 100 patients, 
Obeidat et al., found the sensitivity, specificity, posi-
tive and negative predictive values of RMI as 90, 89, 
96 and 78 % respectively (11). In the study of Andersen 
et al. performed with 180 patients in 2003, the sen-
sitivity (70.6 %), specificity (87.7%), positive (66.1%) 
and negative (89.8%) predictive values for RMI were 
stated as indicated (12). In the study of Tingulstad et 

al. performed with 365 patients, sensitivity specific-
ity positive and negative predictive values were 
detected as 71, 92, 69, and 92%, respectively (13). In 
our study, we found that our data were compatible 
with the literature.

In our study, the DePriest scores ranged from 0 to 10 
(mean: 4.2±2.9, median: 4.0). In the study, 68 (58.6%) 
patients had <5, and 48 (41.4%) patients had > 5 
points. While the mean DePriest score was 3.2±2.4 
in the benign patient group, it was 7.3±1.8 in the 
malignant group. In the malignant group, the DePriest 
score was significantly higher (p=0,000) than the 
benign group. The sensitivity (100%), specificity 
(77.3%), positive (58.3%), and negative (100%). pre-
dictive values for the DePriest cut-off score of 5 
points in predicting the pathology results were as 
indicated in parentheses. There was a significant 
(Kappa: 0.621/p=0.000) agreement between DePriest 
scores and pathology results. In a study with pre-
menopausal patients, Osmers et al. found that the 
risk of malignancy increases with increasing mass 
size in simple cysts (14). Although we determined the 
sensitivity of cut-off value of DePriest score of 5 
points for the differential diagnosis of malignancy as 
100%, the scores were higher in 20 patients with 
benign pathology. This indicates that a different cut- 
off value needs to be investigated with further stud-
ies in order to reduce the false positivity rate.

In our study, the minimum (5.8), maximum (1719), 
median (26.1), and mean (108±245) values for CA 
125 were also determined. While in the benign 
group (n:88), the mean value for CA 125 was 
59.1±134.3, and in the malignant group (n: 28) it was 
261.4±407. In the malignant group, the CA 125 value 
was significantly higher (p=0.002) than the benign 
group. In a study conducted by Tuxen, CA 125 was 
found to be normal in 10-20% of patients diagnosed 
with Stage 1 ovarian cancer. For this reason, CA 125 
alone is not considered sufficient in screening for 
ovarian cancer, and it is recommended to evaluate 
the patient with physical examination and ultrasono-
graphic findings (15). In the study with 158 patients in 
2003, Torres et al. foundi ts sensitivity as 51 and its 
specificity as 88 percent. Positive and negative pre-
dictive values were not specified in the study (16). In a 
study with 140 patients in 2003 Ma et al. determined 
the sensitivity, spcificity, positive, and negative pre-
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dictive values for CA-125 test as 73, 85.7, 80.7 and 
79.5 %, respectively (17). In a study by Morgante et al. 
sensitivity, specificity, positive and negative predic-
tive values of CA-125 test were found as 74, 95, 82 
and 92 %, respectively (18). In their study with 152 
patients in 2000, Manjunath et al. found the sensitiv-
ity, specificity positive and negative predictive values 
of CA-125 test as 77, 87, 91, and 70 %, respectivelyt 
(19). In the study of Jacobs et al. with 143 patients in 
1990, sensitivity, and specificity of CA-125 test were 
reported as 78.6 and 53.5%, respectivelyt. Positive 
and negative predictive values were not specified in 
the report (20). In our study, for CA 125 we found sen-
sitivity (71.4%), specificity (71.5%), positive (44.4%), 
and negative (88.7 %) predictive values, as indicated. 
Except for the low sensitivity rate found by Torres et 
al. the data of our study are compatible with the lit-
erature data. 

In the malignant group, the CA 125 value was signifi-
cantly higher (p=0.002) relative to the benign group. 
In a study by Anastasi et al comparing 50 healthy 
women, and patients with benign ovarian tumors 
(n=17), ovarian endometriomas (n= 57) and ovarian 
cancer (n=39), serum CA 125 concentrations were 
found to be higher in patients with endometriomas 
and ovarian cancer, whille they were within normal 
limits in patients with benign ovarian masses (21). In 
our study, higher CA 125 levels were detected in 16 
of 19 patients with endometriomas. Therefore, it 
was concluded that CA 125 alone was not sufficient 
to predict malignancy in ovarian cancer. 
Endometrioma is an important disease that makes 
us look for another method or molecule to be used 
in the differential diagnosis of ovarian cancer. The 
blood tests of a patient who had a borderline sero-
mucnous tumor as a result of pathology were sent to 
the laboratory twice on two different days and a 
significant difference was observed between CA125 
values (231→49). Likewise, although the blood tests 
of two other patients diagnosed with serous cysta-
denoma and leiomyoma were sent to the laboratory 
twice on two different days, the results were close to 
each other (6→5,8 and 12→10). This shows us that 
there may be different underlying mechanisms in 
malignant masses. 

In 1995 study of Guadagni et al., the specificity of CA 
72-4 for ovarian cancer was found to be > 95% and 

when it was combined with CA 125, it was stated 
that its sensitivity increased without any change in 
its specificity (22). In the study by Steven J. Skates et 
al., preoperative sensitivity rates for early stage dis-
ease were 45% for CA 125, 67% for CA 125 and 
CA72-4, 70% for CA 125, CA72-4 and M-CSF, and for 
all four parameters, including sonography a sensitiv-
ity rate of 68% was determined. It was reported that 
the preoperative combination of CA 125, CA72-4 and 
M-CSF increases the sensitivity rate from 45% to 70% 
in early-stage disease. Evaluation of CA72-4 together 
with pelvic examination, USG and serum CA 125 has 
been reported to be beneficial in distinguishing 
between malignant and benign pelvic masses (23). In 
our study, we found the sensitivity (28.6%), specific-
ity (89.8%), positive (47.1%), and negative (79.8%). 
predictive values of CA72-4, as indicated In a study 
conducted by Anastasi et al., sensitivity, specificity, 
positive and negative predictive values for CA72-4 
were reported as 84, 89, 67, and 96%, respectively 
(21). It was also stated that there was a significant dif-
ference in CA72-4 values between ovarian cancer 
and endometioma patients. In our study, we detect-
ed CA72-4 above the cut -off value in 5 of 19 patients 
who had endometrioma. The low sensitivity of 
CA72-4 can be explained by the higher number of 
endometrioma cases in our study. Although the sen-
sitivity, and specificity of CA72-4 were 28.6% and 
89.8% which appears to be statistically significant 
(p=0.017), in malignant-benign distinction of adnexal 
masses it is not sufficient for screening alone. When 
combined with CA 125, there is no change in sensi-
tivity and only some increase in specificity was 
noted.

ConCLuSIon 

Due to its low sensitivity, CA72-4 was not sufficient 
to predict the pathology outcome in adnexal masses. 
Significant efficacy of RMI and CA 125 has been 
observed. As a result of the study, it was observed 
that DePriest scoring system has gtreater diagnostic 
efficacy than CA 125, CA 72-4 and RMI scoring sys-
tem when it was evaluated alone in the prediction of 
malignancy. However, further studies are needed to 
be more effective in our clinical practice in predicting 
pathology results by using them alone or in combi-
nation.
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ABSTRACT

Objective: The greatest risk of morbidity and mortality from pertussis infection is observed among infants who are 6 months and 
younger. Therefore protection from pertussis infection is very important during the first 6 months of life. The aim of the study is to 
assess Bordetella pertussis antibody titers among infants after two doses of pertussis vaccination at 6 months of age.
Method: This was a prospective, multicentered cohort study. Paired maternal and infant serum samples were obtained during the 
first month after delivery and only infant serum samples were again taken at 6 months of age. Serum samples were tested for 
Bordetella pertussis-IgG by the enzyme-linked immunosorbent assay (ELISA).
Results: The study enrolled 209 mother-infant pairs. At one month after delivery 49.7% of mothers and 32.1% of infants had 
detectable Bordetella pertussis-IgG antibodies. After two doses of DTaP-IPV-Hib vaccine, at 6th months of age, Bordetella pertussis-
IgG seroprevalence among infants increased to 43.3%.
Conclusion: After 2 doses of DTaP-IPV-Hib, more than half of the infants at 6 months of age had undetectable Bordetella pertussis-IgG 
and presumed unprotected against pertussis disease. A new strategy of protecting infants from pertussis must be implemented.

Keywords: pertussis, maternal antibody, infant antibody, seroconversion

ÖZ

Amaç: Altı aylık ve daha küçük bebekler boğmaca enfeksiyonundan en yüksek morbidite ve mortalite riskine sahiptirler. Bu nedenle 
boğmaca enfeksiyonundan korunma, yaşamın ilk 6 ayında çok önemlidir. Bu çalışmanın amacı, bebeklerde Bordetella pertussis anti-
kor titrelerini 6 aylıkken iki doz boğmaca aşılamasından sonra değerlendirmektir.
Yöntem: Bu bir prospektif, çok merkezli kohort çalışmasıdır. Doğumdan sonraki ilk ayda anne ve bebek çiftlerinden serum örnekleri 
alındı ve yine sadece bebek serum örnekleri 6 aylıkken alındı. Serum numuneleri, enzime bağlı immünosorban analizi (ELISA) ile 
Bordetella pertussis-IgG için test edildi.
Bulgular: Çalışmaya 209 anne-bebek çifti alındı. Doğumdan bir ay sonra annelerin % 49,7’si ve bebeklerin % 32,1’i saptanabilir 
Bordetella pertussis-IgG antikorlarına sahipti. İki doz DTaP-IPV-Hib aşısından sonra, 6. aylıkken, bebeklerde Bordetella pertussis-IgG 
seroprevalansı % 43,3’e yükseldi.
Sonuç: İki doz DTaP-IPV-Hib aşısı sonrasında, 6 aylık bebeklerin yarısından fazlasında Bordetella pertussis-IgG saptanmadı ve bunların 
boğmaca hastalığına karşı korumasız olduğu varsayıldı. Bebekleri boğmacadan korumak için yeni bir strateji uygulanmalıdır.

Anahtar kelimeler: boğmaca, anneye ait antikor, bebeğe ait antikor, serokonversiyon

Low Bordetella pertussis Antibody Seroprevalence Among Mothers 
and Infants

Annelerde ve Bebeklerde Düşük Bordetella pertussis Antikor Seroprevalansı
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InTRoDuCTIon

Pertussis is especially most hazardous for infants 
under 6 months of age, which account for nearly all 
pertussis-related hospitalizations and deaths. On the 
other hand it was recognized that pertussis is grossly 
underreported. Global vaccination coverage with 3 
doses of pertussis-containing vaccine was estimated 
to be 86% in 2016 (1,2). In Turkey this rate of coverage 
was 96% in 2017 (3). Infants whose vaccination sched-
ule is not completed, contract the infection from 
their mothers and other family members (4). In 
Turkey, whole cell vaccine was introduced in 1968 
whereas acellular pertussis vaccine in 2008 to the 
Expanded Programme for Immunisation. Infants are 
vaccinated at 2, 4, and 6 months of age. Booster 
acellular pertussis vaccine is administered at the age 
of 18 months and 6 years (5). The routine pertussis 
vaccination programme is not yet implemented for 
pregnant women and adults. The Global Pertussis 
Initiative emphasized the importance and effective-
ness of maternal immunization (6). Some countries 
have introduced maternal vaccination programs (7,8). 
Studies are needed about the pertussis serologic 
status of newly delivered mothers and their infants 
under 6 months of age in developing countries (9). 

The aim of this study was to assess pertussis sero-
prevalence in mothers and their infants at 1 month 
after delivery and in 6-month-old infants before they 
received the third dose of pertussis-containing vac-
cine.

MATERIAL and METHoDS

This prospective, multi-centered clinical study was 
carried out at Well Child Outpatient Clinics of 4 hos-
pitals between October 2013 and October 2014. 
Infants brought for routine well child visits were con-
secutively enrolled. Paired maternal and infant blood 
samples were obtained at the first well child visit 
during the first month after delivery. All women 
reported that they had been vaccinated against per-
tussis during childhood but this was not confirmed 
by any documentation.

The qualitative immunoenzymatic determination of 
Ig G-class antibodies against Bordetella pertussis was 
carried out by the Enzyme-Linked Immunosorbent 

Assay (ELISA) technique according to the instructions 
of the manufacturer (GenWay Biotech, Inc, San 
Diego, CA, USA). The investigation covered the 
determination of Ig G-Class antibodies against 
Bordetella pertussis and Bordetella pertussis toxin. 
The samples were tested in duplicate. Diagnostic 
specificity was reported as 93.02% (95% CI: 80.94%-
98.54%), and sensitivity as 98.31% (95% CI: 90.91%-
99.96%). Inclusion criteria for the study were mater-
nal age between 18 and 45 years and infant gesta-
tional age of 37 to 42 weeks. The exclusion criteria 
included history of premature or low birth weight, 
acute or chronic illness, transfusion of blood and/or 
blood product(s). Demographic characteristics such 
as maternal age, infant gestational age, birth weight, 
mode of delivery, gender of the study participants 
were recorded. 

Blood was drawn from 209 mother-infant pairs dur-
ing the first month after delivery and from 164 
infants at 6 months of age before the administration 
of the third dose of DTaP-IPV-Hib vaccine (Figure 1). 
The vaccines were all administered at the Well Child 
Clinic. The samples were centrifuged and stored at 
-20 C until analyzed at Istanbul University Virology 
and Immunology Department Laboratory. The results 
were classified as negative and positive based on the 
cut-off values of the manufacturer’s kit. Bordetella 
pertussis-IgG titers of positive serum samples were 
recorded. Mother-infant pairs were categorized into 
seronegative versus seropositive groups based on 
their antibody titers. Vaccine-associated seroconver-
sion was defined as the change from seronegative to 
seropositive.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1: Flowchart of the study population  
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Ethical approval and necessary institutional permis-
sions were obtained for the study (05/24/2013 
No:10). All mothers provided written informed con-
sent prior to enrollment. 

Statistical analyses were performed using the SPSS 
software version 21. The univariate analyses to iden-
tify variables associated with immune response 
were performed using Chi-square, Fisher exact, 
Student’s t and Mann-Whitney U tests, where appro-
priate. For the multivariate analysis, the possible 
factors identified with univariate analyses were fur-
ther entered into the logistic regression analyses to 
determine independent predictors of immune 
response. Continuous variables were presented as 
means with standard deviations or confidence inter-
vals where applicable. Categorical variables were 
presented as numbers with corresponding percent-
ages. Pearson correlation coefficient was used to 
assess the relationship between maternal and infant 
serum Bordetella pertussis-IgG concentrations. 

RESuLTS

Two hundred and nine mother-infant pairs were eli-
gible for the study. None of the mothers were vacci-
nated against pertussis either during pregnancy or 
within the previous 5 years. No participants reported 
a recent history of pertussis disease, or known per-
tussis exposure at the beginning or during the fol-
low-up period. Of all deliveries, 44.5 % were normal 
vaginal delivery and 50.2% of infants were female. 
Mean (± SD) birth weight of infants were 3337±375 
grams. The mean (± SD) gestational age of infants 
was 38.7±1 weeks and maternal age was 29.6±6.2 
years.

Seroprevalence rates of Bordetella pertussis-IgG up 
to 1 month postpartum were 49.7% (104/209) in 
mothers and 32.1% (67/209) in infants. Of babies 
born to seropositive mothers, 46.2% (48/104) were 
Bordetella pertussis-IgG seronegative. A significant 
positive correlation was observed between maternal 
and infant Bordetella pertussis-IgG status at 1 month 
postpartum (p<0.001, r=0.600).

Forty-five infants were lost at follow-up and serum 
samples of 164 infants were evaluated at 6 months 
of age (Figure 1). At Table 1, the distribution of sero-

positivity rates of mother-infant pairs at one month 
after delivery is given in Table 1.

After receiving 2 documented doses of pertussis-
containing-vaccines at 2 and 4 months of age, 56.7% 
(71/164) of the infants were seropositive for 
Bordetella pertussis-IgG (Table 1). Out of total sero-
positive 71 infants, twenty-two (13.4 %) continued 
their prevaccination immunity. When we exclude the 
cases that were lost at follow-up; seronegative 
infants showed seroconversion after the vaccination. 
This difference between seronegative and seroposi-
tive infants was statistically significant (p<0.001). Of 
113 seronegative infants at one month 49 became 
seropositive after two doses of pertussis-containing 
vaccine. According to the definition used in this 
study, vaccine-associated response after two doses 
of pertussis vaccine was 43.4%. This figure could be 
slightly underestimated because we could not iden-
tify the seroconverted babies among 22 infants who 
were seropositive at the beginning and also at the 
end of the study after administration of two doses of 
vaccine. Some of these infants might also be con-
verters after the vaccination.

When we compared the vaccine-associated sero-
positivity in babies at 6 months according to mater-
nal serology, seroconversion was observed in 48.3% 
(42/87) of babies who were born to seropositive 
mothers and this rate was 37.7% (29/77) in babies 
born to seronegative mothers. The difference was 
not statistically significant (p=0.170).

At 6 months, vaccine-associated seroprevalence was 
2 times higher in boys (OR 2.1, 95% CI: 1.09-4.12). 
This difference was statistically significant (p<0.026). 
Gender was entered into logistic regression for vac-
cine-associated response at 6 months and remained 
statistically significant (p=0.019; RR:2.2 with 95% CI: 
1.07-4.55). 

one month 
after delivery

At 6 months

Table 1. Serology of mother-infant pairs followed until 6 months 
(n=164).

Mother
Infant

Infant

Seronegative 
(%)

77 (47)
113 (68.9)

93 (56.7)

Seropositive 
n (%)

87 (53)
51 (31.1)

71 (43.3)

Total n 
(%)

164 (100)
164 (100)

164 (100)
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DISCuSSIon

In our study, Bordetella pertussis-IgG seroprevalence 
rates were 49.7% in mothers and 32.1% in infants up 
to one month after delivery. After two doses of per-
tussis vaccine, 56.7% of the infants were still serone-
gative at 6 months. When vaccine-associated sero-
prevalence was considered, only 43.4% of infants had 
seropositivity after two doses of TDaP-IPV-Hib vacci-
nation. The study demonstrated a low level of sero-
positivity against B. pertussis in mothers, which may 
increase the risk of pertussis in very young infants. 
Thus the greatest risk of morbidity and mortality from 
pertussis infection is among infants who are below 6 
months of age and yet more than half of the babies in 
our study were susceptible to pertussis (1). It is sug-
gested that maternal pertussis antibodies protect the 
infants from pertussis by passive immunity. In a study 
of Turkish mothers where maternal and cord blood 
levels of anti-pertussis toxin were detected, only 34,6 
% of infants had protective levels of antigens against 
pertussis (10). Similarly, our results showed that only 
32% of the infants have been protected, leaving the 
majority of infants unprotected to pertussis infection. 

Either vaccination of the mothers during pregnancy 
or accelerated immunization of the infants for per-
tussis is a proposed strategy in preventing infant 
pertussis. Pertussis vaccination during pregnancy 
has already been shown to be effective in achieving 
higher pertussis antibody concentrations in infants 
and it has been introduced in several countries. 
However due to economic costs; universal vaccina-
tion of mothers during pregnancy cannot be covered 
at the moment. So, accelerated vaccination of infants 
for pertussis may be beneficial. One possible strate-
gy to address this might be revisiting the current 
infant TDaP-IPV-Hib primary immunization schedule 
in Turkey. In the United Kingdom, pertussis vaccine is 
given when infants are 8, 12 and 16 weeks old (11). In 
Netherlands, TDaP-IPV-Hib vaccine is administered 
at 3,5 and 11 months of age. If the mother was not 
vaccinated against pertussis during pregnancy then 
her infant receives an extra vaccination at the age of 
2 months (12). Current TDaP-IPV-Hib vaccine adminis-
trations are at 2,4,6 months in Turkey and may be 
that regimen needs to be changed to 2,3,4 or 2,3,5 
months in order to immunize against pertussis at an 
earlier age. If one assumes that acceptable level of 

immunity is reached 1 month after the third injec-
tion, then infants younger than 5–7 months become 
at least partly susceptible to pertussis (7).

It is suggested that the effectiveness of the first dose 
of vaccine varies between 62% to 68% in infants 
under 6 months of age, and effectiveness increases 
with subsequent doses (13-15). However, our study 
results showed that seropositivity is achieved in only 
43.3% of the infants after two doses of the vaccine. 
The lower efficacy of the vaccine observed in our 
study should be explored in future studies. 

Maternal passive immunity may affect infants’ 
immune response to vaccination. Maternal antibod-
ies can interfere with the immune response to vac-
cination, a phenomenon known as “blunting” (16). In 
this study, seroconversion rate among babies at 6 
months of age was not statistically significant accord-
ing to maternal serology. Yet, we can assume that 
maternal immunity did not affect immune response 
to vaccination in our study. 

Conflicting findings are reported about gender dif-
ference for pertussis seropositivity (17,18). In the cur-
rent study, we found out that vaccine immune 
response positivity was seen 2 times more in boys in 
univariate analysis. In a study conducted in Turkey, 
geometric mean titers were also statistically higher 
in boys (19). Underlying immunological differences 
between gender may also result in differential 
immune responses to vaccination. In a Dutch study, 
pertussis vaccine immunity did not reportedly differ 
between genders (20). Fischinger et al. stated that sex 
differences have been noted in quality of vaccine-
induced immune response to MMR and DTP across 
the sexes (21). This finding should be explored in 
future studies.

Limitations of the study
There are some limitations of our study. Cord blood 
samples of infants were not available. The pertussis 
serology was measured by the determination of Ig 
G-Class antibodies against Bordetella pertussis and 
Bordetella pertussis toxin. Antibodies for filamen-
tous hemagglutinin, pertactin, and fimbriae were 
not measured. On the other hand, our findings shed 
light for future studies and changes in immunization 
schedule of infants.
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ConCLuSIon 

Maternal pertussis seropositivity and infant protec-
tion by passive immunity was low suggesting mater-
nal pertussis immunization should be considered in 
addition to the existing tetanus maternal immuniza-
tion programme in Turkey (12,22). Cocooning strategy 
may be suggested to parents who cannot receive 
pertussis vaccine during pregnancy (23). 

After 2 doses of DTaP-IPV-Hib more than half of the 
infants at 6 months of age were found to be Bordetella 
pertussis-Ig G seronegative. An alternative acceler-
ated vaccine strategy, changing the immunization 
timeline for DTaP-IPV-Hib vaccination may be an 
option for protection of infants against pertussis.
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ABSTRACT

Objective: The frequency of using a temperature monitor in patients under spinal anesthesia is lower than desired. Besides, it is open 
to debate how and from where temperature monitoring should be done most practically in awake patients. In this study, we 
investigated the incidence of hypothermia in geriatric patients under spinal anesthesia and compared the temperature measurement 
methods.
Method: Preoperative and postoperative temperature monitoring were compared with three different measurement methods in 
elderly patients undergoing spinal anesthesia. The success of methods and the factors that may cause loss of temperature were 
examined.
Results: The incidence of hypothermia in geriatric patients was found to be 46 percent. One-third of hypothermic cases were seen in 
surgeries lasting less than one hour. External auditory canal measurements using an infrared method were correlated with 
thermocouple measurements. However, axillary skin temperature measurements were significantly erroneous. Low hemoglobin 
values were related to loss of temperature.
Conclusion: Old age is a special situation contributiing to hypothermia and creating a vulnerable population in terms of its results. In 
cases where the core temperature cannot be measured, infrared measurements of the external auditory canal can be used. Axillary 
skin temperature is misleading but may at least contribute to the information. But a measurement that has not been done is still the 
worst. With the most appropriate technique within the possibilities available, temperature monitoring should be used regardless of 
the operation time in geriatric patients. Because undiagnosed hypothermia cannot be treated.

Keywords: geriatrics, spinal anesthesia, hypothermia, intraoperative monitoring

ÖZ

Amaç: Spinal anestezi altındaki hastalarda sıcaklık monitörizasyonunun kullanımı beklenenden daha azdır. Ayrıca, uyanık hastalarda 
sıcaklık izleminin en pratik olarak nasıl ve nereden yapılması gerektiği tartışmaya açıktır. Bu çalışmada spinal anestezi altında geriat-
rik hastalarda hipotermi insidansını araştırdık ve sıcaklık ölçüm yöntemlerini karşılaştırdık.
Yöntem: Spinal anestezi uygulanan yaşlı hastalarda ameliyat öncesi ve sonrası sıcaklık izlemleri üç farklı ölçüm yöntemi kullanılarak 
karşılaştırıldı. Yöntemlerin başarısı ve sıcaklık kaybına neden olabilecek faktörler incelendi.
Bulgular: Geriatrik hastalarda hipotermi insidansı% 46 olarak bulundu. Hipotermik vakaların üçte biri 1 saatten kısa süren operas-
yonlarda görüldü. Infrared yöntem ile dış kulak yolu ölçümleri termokupl ölçümleri ile korele idi. Bununla birlikte, aksiller cilt sıcaklığı 
ölçümleri önemli ölçüde yanlıştı. Düşük hemoglobin değeri sıcaklık kaybıyla ilişkiliydi.
Sonuç: Yaşlılık, hipotermiye katkıda bulunan ve sonuçları açısından hassas bir populasyon yaratan özel bir durumdur. Core sıcaklığının 
ölçülemediği durumlarda, dış kulak yolunun infrared yöntem ile ölçümleri kullanılabilir. Aksiller cilt sıcaklığı yanıltıcıdır, ama en azın-
dan fikir sahibi olmaya katkıda bulunabilir. Ancak henüz yapılmayan bir ölçüm en kötüsüdür. Mevcut olasılıklar dahilinde en uygun 
teknikle, geriatrik hastalarda ameliyat süresine bakılmaksızın sıcaklık monitörizasyonu kullanılmalıdır. Çünkü teşhis edilmemiş hipo-
termi tedavi edilemez.

Anahtar kelimeler: geriatri, spinal anestezi, hipotermi, intraoperatif monitörizasyon
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InTRoDUCTIon

Unintended perioperative hypothermia is defined as 
a fall in the patient’s core temperature below 36°C. 
Hypothermia is frequently observed in patients 
whose surgery lasted for a long time under general 
anesthesia without the application of any heating 
methods (1). The known complications include 
increased incidence of wound site infection, periop-
erative bleeding, delayed recovery from anesthesia, 
prolonged hospital stay, increased mortality and 
morbidity rates and higher cost (2). Even in mild hypo-
thermia, the risk of cardiac complications is increased 
(3). Redistribution is the most effective mechanism in 
heat loss and vasodilation caused by spinal anesthe-
sia (SA) leading to increased redistribution of anes-
thetic material (4).

Thermoregulation by vasoconstriction and shivering is 
less effective in the elderly, both in the presence and 
absence of anesthesia (1). Decreased adipose tissue 
and sometimes decreased levels of communication to 
express the perception of feeling cold also contribute 
to the development of hypothermia, Based on these 
reasons, both national and international guidelines 
emphasize that geriatric patients are at greater risk of 
hypothermia (5-7). It is now an indisputable issue that it 
is necessary to monitor the perioperative tempera-
ture in these patients. But the question is how to do 
it. According to the studies performed so far, thermo-
couple core temperature measurement has been the 
most appropriate and true method for perioperative 
temperature monitoring in patients undergoing sur-
gery (4). However, using the thermocouple method 
under spinal anesthesia can be difficult for the awake 
patient. Temperature monitoring with skin tempera-
ture measurement is practical for the awake patient, 
but it may differ from the core temperature. Therefore, 
skin temperature measurement can only be used for 
informational purposes. 

Our study aimed to determine the incidence of 
hypothermia in geriatric patients under spinal anes-
thesia and compare the success of different mea-
surement methods.

MATERIAL and METHoD

Ethical approval for this study was obtained from the 

local ethics committee (decision number; 2017-
KAEK- 189_2019.03.13_03). One hundred and twen-
ty patients over 65 years of age who underwent 
orthopedic surgery under SA were included in this 
study. Patients with American Society of 
Anesthesiologists Classification (ASA) status of 1-3 
were included in the study . On the other hand; pre-
operative fever (38°C), thyroid disorders, autonomic 
neuropathy, peripheral vascular diseases, uncon-
trolled hypertension, vasoactive drug use, contrain-
dications for spinal anesthesia and the patient’s 
refusal to participate in the study were determined 
as exclusion criteria. In cases where we have to 
switch to general anesthesia (GA) during the opera-
tion were not included in the study.

Study protocol
The ambient temperature of the operating room was 
kept constant, between 20-22°C. Patients with a 
measured body temperature above 36°C in the pre-
operative waiting room were taken to the operation 
room. Preoperative heart rate, preoperative systolic 
arterial blood pressure values of the patients were 
recorded for the study after standard anesthesia 
monitoring and a 5- minute rest. Demographic data 
such as age, gender, body mass index (BMI), co-
morbidities and hemoglobin values obtained using 
standard pre-anesthesia tests were recorded. SA was 
performed with 10-15 mg of hyperbaric bupivacaine 
(Marcaine Spinal Heavy %0.5, Zentiva, Kırklareli) 
injected targeting the T10 level. After standard anes-
thesia monitoring, patients were treated with 
Ringer’s lactate solution at 37°C at an initial IV infu-
sion rate of 100 ml/hr, then infusion rate was adjust-
ed, and maintained in consideration of their fluid, 
and electrolyte losses.

A soft tip thermocouple probe (M1024247 General 
purpose probe GE, USA) was inserted into the right 
auditory canal and secured with cotton and a ban-
dage. The patient’s core temperature was measured 
from the tympanic membrane using this thermo-
couple probe. An infrared thermometer was used to 
measure the tympanic membrane temperature of 
the left ear. At the same time, the axillary skin tem-
perature was also measured and recorded using the 
same infrared thermometer (Thermoscan 5-IRT6020; 
Braun, Hessen, Germany).
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The first minute after spinal anesthesia was consid-
ered to be time zero recorded as T1. The final mea-
surement taken in the operation room was recorded 
as T2. Besides, the patients’ heart rate, oxygen satu-
ration, and blood pressure values were recorded 
with noninvasive monitoring methods during the 
study. The ambient temperature, duration of sur-
gery, fluids applied, transfused blood units in millili-
ters, estimated blood loss and preoperative hemo-
globin values also recorded as predictors of hypo-
thermia. Measurement of the temperature of the 
tympanic membrane with a thermocouple probe is 
one of our measurement methods, and accepted as 
the actual core temperature value in this study. 
Classification and comparison of hypothermic (Group 
H) and normothermic (Group N) patients were made 
according to this value. Patients with a core tem-
perature below 36 degrees were defined as hypo-
thermic. Preoperative and postoperative tempera-
ture measurements, reasons for  temperature loss  
were compared, and the concordance between the 
three different measurements was determined.

Statistical analysis
According to the power analysis made based on the 
previous study on the subject; it was deemed appro-
priate to take at least 50 patients with 0.8 power and 
0.5 alpha ratio to determine the incidence of hypo-
thermia in geriatric patients (8). The data were ana-
lyzed using the IBM SPSS Statistics for Windows, 
version 18 package program (SPSS IBM Inc., Chicago, 
IL, USA). Data with a normal distribution were pre-
sented as the mean±standard deviation. The confor-
mity of data to a normal distribution was assessed 
using the Kolmogorov-Smirnov test. The indepen-
dent samples t-test was used to analyze normally 

distributed quantitative data. The chi-square (χ2) test 
was used to analyze qualitative data. A p-value of 
<0.05 was accepted as statistically significant.
 
RESULTS 

A total of 113 patients were included in our study. 
The mean age of the participants was 73.15±5.87 
(min-max; 65-87) years. Three patients who required 
GA during surgery were excluded from the study. 
Other three patients were excluded because the first 
temperature measurement was not within the tar-
get temperature range (36-38 degrees). Also, one 
patient was unable to complete the study because 
she was disturbed by the temperature probe in her 
ear during the operation. 

In normothermic patients, preoperative hemoglobin 
value was higher (p<0.001), the amount of bleeding 
(p=0.001) and the number of blood products infused 
were significantly less (p=0.003). There was no dif-
ference between the groups regarding the amount 
of fluid administered, BMI, and age. Operation times 
of hypothermic and normothermic patients were 
similar. A comparison of hypothermic and normo-
thermic patients is presented in Table 1.

The temperatures before and after the operation 
were measured in three different ways. A total of 52 
patients (46%) were found to be hypothermic based 
on the measurement of tympanic temperature using 
a thermocouple probe at the end of the operation, 
while the infrared tympanic temperature measure-
ment identified hypothermia in 59 patients (52%). 
There was no difference between the two measure-
ments in detecting hypothermia (p=0.458). Seventy 

Parameters

Age (years)
BMI
Operation time (min)
Estimated blood loss (ml)
Blood products (ml)
IV fluids (ml)
Preoperative hemoglobin (g/dl)
Preoperative Heart rate (bpm)
Preoperative systolic arterial pressure (mmHg)

Table 1. Comparison of hypothermic and normothermic patients.

Group H (n=52)

74.49±5.77
28.73±3.96

82.57±34.47
187.70±247.59

35.24±98.88
1103.27 ±459.51

12.10±1.19
81.73±13.18

130.44±15.93

Group n (n=61)

71.59±5.66
26.93±3.05

79.78±37.43
143.26±132.85

11.53±61.52
1049.03 ±365.21

13.13±1.86
81.90±13.99

122.09±13.74

p

0.593 
0.229
0.90

0.001
0.003
0.70

<0.001
0.804
0.134

* BMI; body mass index, IV fluids; total IV fluids administered during surgery;
 Statistical analysis was performed by independent samples t-test. Data are presented as mean ± standard deviation.
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patients (61%) were found to be hypothermic accord-
ing to the axillary temperature measurements, but 
this number of hypothermic patients was incorrectly 
high (p=0.027; Table 2). Considering the tempera-
ture losses according to the different measurement 
techniques; the decrease in temperature detected 
by the measurement with a thermocouple probe 
was similar to that of the tympanic temperature 
measurement using an infrared sensor (p=0.854). 
However, the magnitude of temperature loss accord-
ing to the axillary measurement was significantly 
different from the measurement using a thermocou-
ple probe (p=0.007) and tympanic temperature mea-
surement wtih an infrared sensor (p=0.004; Table 2).

In eight of the 55 hypothermic patients (15.3 %), the 
operation time was less than 30 minutes, and in 10 
hypothermic patients (19.2 %) the operation time 
was between 30 minutes and 1 hour. Therefore, in 
one-third (18/55, 32 %).of the hypothermic patients, 
the operation time was less than one hour.

DISCUSSIon

Geriatric patients are more tend to the development 
of hypothermia due to decreased heat production, 
decreased muscle mass and adipose tissue, and inef-
ficient autonomic vasodilatory and vasoconstrictory 
responses. Furthermore, even mild hypothermia 
causes an increase in risks of complication, espe-
cially cardiac complications in elderly patients (9).

According to a study examining the risk factors for 
the development of hypothermia, the riskiest patient 
groups were determined as those operated at low 
operating room temperature, newborns, burn 
patients, and those operated under a combination of 
GA and SA (1).

The first and the most important phase in the devel-
opment of hypothermia is redistribution (4). In a study 
that compared patients receiving GA and those receiv-
ing GA combined with regional anesthesia, it was 
found that regional anesthesia had a great effect on 
the redistribution phase and increased heat loss (10).

Turkish, European and American anesthesia associa-
tions recommend perioperative routine temperature 
monitoring. Particularly, for newborns and elderly 
patients temperature monitoring should be per-
formed regardless of the duration of the operation 
(5,6). However, studies have shown that the rate of 
heat monitoring are rarely performed in surgeries 
realized under regional anesthesia. Frank et al. 
reported a rate of 33% for these surgeries, while 
rates of 27% were reported in a study by Arkilic et al. 
and in a study of obstetric patients in the UK (11-13). 
Limited access to the measurement sites in awake 
patients and work intensity were revealed to be the 
reasons for this low monitoring rate (12).

The pulmonary artery, tympanic membrane, 
nasopharynx, rectum and urinary bladder are appro-
priate sites for core temperature monitoring (11). The 
most accessible of these areas for core temperature 
measurement in awake patients under SA is tym-
panic membrane approached through external audi-
tory canal However, the measurement must be per-
formed with an appropriate technique, as infrared 
temperature readings may not produce accurate 
results (10). For an adequate measurement, thermo-
couple thermometers or thermistors should be used. 
This type of measurement device should be counted 
as one of the standard anesthesia monitoring tools 
and used routinely. However, the appropriate mea-
suring device may not be available in all operating 
rooms. A more striking situation; the question of 

Temperature loss (degree)
Hypothermic patients (n)

Table 2. Comparison of measurement techniques.

Tcore (T1-T2)

0.76±0.61a

52a

Tcore, the difference between preoperative and postoperative core temperature 
T tympanic, the difference between preoperative and postoperative tympanic membrane temperature 
Taxillary, the difference between preoperative and postoperative axillary skin temperature.
a Tcore was significantly lower compared to Taxillary
b T tympanic was significantly lower compared to Taxillary. 
Statistical analysis was performed by independent samples t-test and *chi-square test.

T tympanic (T1-T2)

0.71±0.64b

59

T axillary (T1-T2)

1.03±0.92
70

p

<0.05
<0.05*
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where to place this temperature probe on the awake 
patient, poses a problem. Sessler et al. (10) inserted 
cotton wrapped probe into the external auditory 
canal and fixed with a bandage. In our study, this 
method was applied. One patient wanted to leave 
the study because she was uncomfortable with the 
heat probe used in this way. This factor makes per-
forming the measurement difficult and therefore 
restricts routine temperature monitoring (11). 

If the appropriate measurement areas for the mea-
surement of the core temperature cannot be found, 
or if there is not enough equipment, the tympanic 
membrane appears to be superior to the axillary skin 
for temperature monitoring. However, it is impor-
tant to know the appropriate measurement tech-
nique for both core temperature measurements and 
skin temperature measurement (10).

In our study, the mean temperature loss and hypo-
thermia rates were not significantly different 
between infrared and thermocouple measurements 
of the tympanic membrane. Axillary skin tempera-
ture measurement was ineffective for detecting 
hypothermia in geriatric patients which may be due 
to the fact that axillary skin temperature is affected 
by many factors, including ambient temperature. 
According to our results, infrared tympanic tempera-
ture measurement can be used to predict hypo-
thermia in patients for whom core temperature 
cannot be measured with thermocouple or thermis-
tors, or when there are no other acceptable mea-
surement sites.

When the overall study group is considered, 46% of 
patients developed hypothermia, which is very high. 
This is consistent with a study by Arkilic et al. (12), who 
reported an even higher rate of 77 percent. One of our 
study aims was to determine the incidence of hypo-
thermia in geriatric patients. However, it may also be 
important to determine the incidence in our younger 
patients who were operated under spinal anesthesia in 
the same period. This subject may be a limitation of our 
study or it may be a new study subject.

Frank et al. (11) have shown that the risk and magni-
tude of hypothermia increases in proportion to age 
in patients under regional anesthesia. In this case, 
temperature monitoring becomes more important in 

the elderly. Even in our patients who were all over 65 
years of age, the temperature loss increased with 
age. The temperature of the operating room, the 
patient’s body mass index, block-level, blood loss, 
and fluid therapy may affect temperature loss, in 
addition to the age (14). 

In our study, we tried to keep the block level stan-
dard and block-level did not rise in any patient .The 
ambient temperature in the operating room was 
maintained at the same level. BMI, the amount of 
fluid given did not differ between patient groups. 
Preoperative hemoglobin values were higher in nor-
mothermic patients, the amount of bleeding and the 
number of blood products administered were 
lower. 

An important finding of our study was there was no 
significant difference in duration of operation 
between hypothermic and normothermic patients, 
and hypothermia has seen in short-term operations 
too. This fact emphasizes the effect and importance 
of redistribution, which occurs in the first half-hour 
of the operation, in the development of hypotherm-
ia in patients under SA. To emphasize again; hypo-
thermia was observed in 46% of geriatric patients 
under SA and in one-third of the hypothermic 
patients, the operation time was less than one hour 
(18/55, 32%).

Considering the low rate of temperature monitoring 
shown in studies, the diagnosis of hypothermia is 
often overlooked, which means that treatment can-
not be performed without making a diagnosis (2,4). It 
is important to note that geriatric patients are sensi-
tive to the negative effects of hypothermia, and even 
mild hypothermia increases the complication rate.

Conclusion 

The risk of hypothermia is high in geriatric patients 
under SA. However, hypothermia cannot be diag-
nosed unless temperature monitoring is performed. 
Therefore, more attention should be paid to tem-
perature monitoring. Infrared temperature measure-
ments of the tympanic membrane can be used for 
perioperative temperature monitoring if core tem-
perature monitoring cannot be performed.
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ABSTRACT

Objective: To evaluate functional and anatomical changes in branch retinal vein occlusion (BRVO) up to 3 months in early 
referral BCVA cases.
Method: Twenty-three eyes of 23 consecutive BRVO patients diagnosed within 4 weeks of symptom onset were enrolled in 
this prospective, observational study. Eyes were followed up without treatment. Measurements in best corrected visual acuity 
(BCVA) and central macular thickness (CMT) at the baseline, 2 weeks, 1 month and 3 months were evaluated. 
Results: The improvement in mean BCVA from the baseline to 2 weeks (p=0.043), 1 month (p=0.012) and 3 months was found 
statistically significant (p=0.001). Despite a decrease in central macular thickness (CMT) was observed, the change in CMT 
from the baseline to 3 months did not reach a clinical significance (p=0.068). 
Conclusion: Considering the natural course in BRVO, follow-up without treatment may also be acceptable up to the first 3 
months. Our results indicate that delaying treatment up to 3 months is not associated with increased CMT or deteriorated 
BCVA for recent onset early referral BRVO cases.

Keywords: natural course, branch retinal vein occlusion, best corrected visual acuity, central macular thickness

ÖZ

Amaç: Erken başvuran retina ven dal tıkanıklığı (RVDT) olgularında ilk 3 aydaki işlevsel ve anatomik değişiklikleri incelemek.
Yöntem: Semptomların ortaya çıkışıyla ilk 4 hafta içerisinde RVDT tanısı alan ardışık 23 hastanın 23 gözü prospektif, gözlemsel 
çalışmaya dahil edildi. Gözler sadece tedavisiz takip edildi. Başlangıçta alınan en iyi düzeltilmiş görme keskinliği (EİDGK) ve 
santral makula kalınlığı (SMK) ölçümleri 2. haftada, 1. ayda ve 3. ayda tekrarlandı. Bu parametrelerdeki değişimler analiz 
edildi.
Bulgular: Ortalama EİDGK’de başlangıca göre 2. haftada, 1. ayda, 3. ayda istatistiksel olarak anlamlı düzelme kaydedildi 
(sırasıyla p=0,043, p=0,012, p=0,001). Ortalama SMK’da ise başlangıca göre 3. ayda azalma izlenmiş olsa da fark istatistiksel 
olarak anlamlı bulunmadı (p=0.068).
Sonuç: RVDT’nin doğal seyri ile birlikte düşünüldüğünde ilk 3 aya kadar tedavisiz gözlem, bir seçenek olarak değerlendirilebilir. 
Çalışmamızın sonuçları, erken başvuran olgularda tedavinin 3 aya kadar bekletilmesinin EİDGK ve SMK parametreleri üzerinde 
olumsuz bir etki ilişkili olduğunu göstermemiştir.

Anahtar kelimeler: doğal seyir, retina ven dal tıkanıklığı, en iyi düzeltilmiş görme keskinliği, santral makula kalınlığı

Natural Course of Branch Retinal Vein Occlusion up to 3 Months for 
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INTRODUCTION

Retinal vein occlusion (RVO) is the second most com-
mon retinal vascular disorder after diabetic retinopa-
thy, and causes visual loss commonly associated with 
macular edema and retinal ischemia (1,2). Current 
options for the treatment of RVO complications 
include applications of argon laser photocoagula-
tion, intravitreal corticosteroids and anti-vascular 
endotelial growth factors (anti-VEGFs) (3,4). However, 
several attempts have been made to perform anas-
tomoses using surgery and laser or relieve the 
obstruction pharmacologically by thrombolytics and 
bypass the congestion via optic nerve sheathotomy, 
which all proved ineffective (5).

A number of multicenter trials have evaluated the 
efficacy of argon laser photocoagulation, intravitreal 
corticosteroids and anti-VEGFs in RVO. Nevertheless, 
a common aspect of all these studies was the rela-
tively long duration between symptom onset and 
treatment, which generally exceeded 3 months (6-11). 
In systematic reviews and meta-analyses on the 
natural course of ocular complications in patients 
with untreated symptomatic branch retinal vein 
occlusion (BRVO), it has been reported that the best 
corrected visual acuity (BCVA) generally improves up 
to 2 lines or by 1 letter at 3 months and up to 15 let-
ters over 18 months in one third to three quarters of 
eyes (5-8). Current data on the timing of treatment for 
recent onset BRVO is not clear and evidence is not 
strong on this issue. The aim of this study was to 
observe the functional and anatomical changes in 
early referral BRVO patients without any treatment 
up to 3 months.

MATERIALS and METHODS

The study was conducted in accordance with the tenets 
of the Declaration of Helsinki. Informed consent was 
obtained from all individual participants included in the 
study with the approval of the institutional ethical 
review board (Approval number: 2014/61).

Twenty-three eyes of consecutive 23 BRVO patients 
diagnosed within 4 weeks of symptom onset between 
September 2011 and March 2014 were enrolled in 
this prospective, observational study conducted at 
our tertiary eye department. At first visit, a question-

naire on medical history, family background and 
drug use was applied to all patients requiring spe-
cifically for personal or family history of hyperten-
sion, diabetes mellitus, thrombophilia, spontaneous 
abortion, pulmonary embolism or deep venous 
thrombosis and use of oral contraceptive drugs. 
Hematology and cardiology consultations were 
requested for the evaluation of cardiovascular and 
hematologic risk factors including hypertension, 
hyperlipidemia, hyperhomocysteinemia, presence of 
factor V Leiden mutation and thrombophilic disor-
ders. Detailed ophthalmic examinations were carried 
out. BCVA was expressed as decimal units and was 
converted to the logarithm of the minimal angle of 
resolution (log MAR) for statistical analyses. 
Intraocular pressure (IOP) measurement with non-
contact tonometer (Topcon CT-80, Tokyo, Japan), 
and assessments using slit-lamp biomicroscopy, 
dilated fundus examination, optical coherence 
tomography (OCT) and colored fundus photography 
imaging were performed. These examinations were 
repeated at 2 weeks, 1 month and 3 months. Patients 
with a history of intraocular surgery, diagnosed or 
suspected glaucoma or mature cataracts preventing 
OCT examination were excluded from the study. A 
technician performed the OCT examinations with 
RTVue-100 OCT device (Optovue Inc., Fremont, US), 
which had a 5 µm axial image resolution with a speed 
of 27.000 scans per second for all macular measure-
ments. All eyes were assessed 30 minutes after topical 
tropicamide 1% administration for signal strength 
enhancement. Segmental division in MM5 protocol 
outputs (5x5 mm2 grid of 11 horizontal and 11 vertical 
lines with 668 A-scans each and 3x3 mm2 inner grid of 
6 horizontal and 6 vertical lines with 400 A scans each) 
with retinal thickness of 1 mm diameter central ring 
(CMT-central macular thickness retinal thickness) on 
thickness map was recorded. 

Fundus photography and fundus fluorescein angiog-
raphy (FFA) were performed by an experienced phy-
sician using Kowa VX-10i retinal camera (Kowa 
Optimed Europe Ltd., Berkshire, UK). Fundus photo-
graphs were taken at the baseline, second week, first 
and third months and then reevaluated by two phy-
sicians. Reduction in the bleeding area and the num-
ber of punctate hemorrhages, disappearance of the 
exudates, recovery of venous tortuosity and disten-
sion were accepted as recovery criteria. Because 
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fresh retinal hemorrhages generally preclude the 
examination of retinal capillaries and the macula in 
the acute phase, FFA examinations were not per-
formed at presentation, but later within the first 3 
months of BRVO. Location of BRVO, existence of 
ischemia and neovascularization were analysed with 
FFA. The retinal ischemia was defined as the pres-
ence of capillary non-perfused areas after the hem-
orrhages cleared up. 

Statistics
In the descriptive summary of the data, mean, stan-
dard deviation (SD), median (med), first quarter- 
third quarter (Q1-Q3), frequency and ratio values 
were used whenever appropriate. The distribution 
of the variables was assessed by the Kolmogorov-
Smirnov test. Mann-Whitney U test and chi-square 
test were used in the analysis of qualitative and 
quantitative data, respectively. Wilcoxon test and Mc 
Nemar’s test were used in the repetitive measure-
ments. Analyses were performed with SPSS 22.0 
(IBM Corporation, New York, US) software.

RESULTS

In this study 23 eyes of 23 patients, 16 (69.6%) male 
and 7 (30.4%) female with early referral BRVO were 
analysed. None of the patients declared hypertension 
and any cardiovascular or hematologic risk factors 
were not detected in the study group at presentation. 
The demographic characteristics of the patients 
included in the study are summarized in Table 1. 

At the baseline visit, the mean BCVA (log MAR) was 
0.57 ± 0.40 (Med =0.52). Only 6 (26.09%) eyes had a 
BCVA higher than 0.4 decimal units and 17 (73.91%) 
eyes had a BCVA lower than 0.5 decimal units (Table 
2). At 2 weeks of follow up, BCVA improved 1 line or 
more in 12 (57.1%) of the eyes. BCVA did not change 
in 5 (23.8%) of the eyes and a 1 line loss in BCVA was 
detected only in 4 (19.1%) eyes. In comparison with 
baseline at 1 month, an improvement of 1 line or more 
in BCVA was seen in 13 (65%) of the eyes. BCVA did not 
change in 4 (20%) eyes and 1 line loss was detected in 
3 (15%) eyes. At 3 months, in 16 (69.6%) eyes, BCVA 
improved 1 line or more. BCVA did not change in 6 
(26.1%) of the eyes and a 1 line loss was detected in 1 
eye (4.3%) (Table 2 and Figure 1). At 3 months, the 
mean BCVA (log MAR) was 0.34±0.39 (Med =0.04). 
Fourteen (61%) eyes had a BCVA higher than 0.4 deci-
mal units and 9 (39%) eyes had a BCVA lower than 0.5 
decimal units (Table 2). The change in BCVA from base-
line to 2 weeks (P=0.043), 1 month (P=0.012) and 3 
months was found statistically significant (P=0.001). 

The mean central macular thickness (CMT) mea-
sured with OCT at the baseline, 2 weeks, 1 month 
and 3 months were 437 µm±158 µm (Med=451 µm), 
423 µm±181 µm (Med=385 µm), 423 µm±193 µm 
(Med= 359µm) and 363 µm±116 µm (Med=315 µm), 
respectively. Although the change in CMT from the 
baseline to 3 months was not statistically significant 
(p= 0.068) an improvement in macular edema and a 
decrease in the central macular thickness were 
detected (Figure 2).

Age (years)

Gender
 Female
 Male

Duration of symptoms at referral (day)

Eye
 Right
 Left

Refraction (Diopters) (SE)

Location of BRVO
 Inferior Temporal
 Superior Temporal

Table 1. Demographics.

Q1-Q3: First quadrile to 3rd quadrile, SE: spherical equivalent

Med

52

15

0.12

Q1-Q3 

43-60

4-25

-0.50-0.62

Mean±SD

 53.7±13.2

        

14.6±9.8

0.20±2.10

n  

7 
16

12
11 
    

5 
18

%

 30.4%
69.6%

52.2%
47.8%

21.7%
 78.3%
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The change in hemorrhage size, number of punctate 
hemorrhages, exudates, venous tortuosity and dis-
tension in fundus photographs were evaluated and a 
significant improvement was found at 1 month and 3 
months compared to the baseline. FFA examinations 
revealed no macular ischemia or neovascularization 
in the study group. Peripheral capillary non-perfu-
sion was detected in 13% of the patients. However, 
none of the patients developed retinal neovascular-
ization, abnormal rise in IOP, involvement of the 
other eye or systemic cardiovascular pathologies 
such as myocardial infarction or cerebrovascular 
occlusion within the 3 months of follow-up period.

DISCUSSION

Our results indicate that in eyes with recent onset 
early referral BRVO, delaying treatment up to 3 
months may not be associated with increased CMT 
or deteriorated BCVA. Indeed, we have observed a 
slow and limited recovery in the affected eyes in the 
3 -month follow up period. 

A number of pivotal multicenter randomized trials 
have investigated the management and treatment of 

complications in BRVO. However, cases enrolled in 
these studies display a heterogeneous duration of 
symptoms from the onset of the disease dispersed 
over a wide range. The multicenter, randomized 
laser trial [Branch Vein Occlusion Study (BVOS)] 
included the BRVO patients with symptom duration 
between 3 to 19 months (7,8), while The Standard 
Care versus Corticosteroid for Retinal Vein Occlusion 
(SCORE) trial included the patients with a mean 
symptom duration of 4 months (range,1-24 months) 
(9). However, anti VEGF-ranibizumab (BRAVO) trial 
enrolled patients with a relatively uniform symptom 
duration, ranging between 3.3 months to 3.7 months 
(10). In the dexamethasone intravitreal implant 
(GENEVA) trial, the average time interval between 
symptom onset and treatment was 153 (49-944) 
days (11). Compared to these multicenter, randomized 
studies mentioned above, the average duration of 
symptoms for the patients in our study was signifi-
cantly shorter with 14.6 days (range: 1-30 days). 

Regarding natural course, Shroff et al. studied 20 
patients with recent onset BRVO with duration of 
symptoms less than 6 weeks and reported an aver-
age improvement of 19.6% from the baseline in 

Case 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Table 2. BCVA (Log Mar).

Data of 23 patients with recent onset BRVO showing relationship 
to the location of the occlusion and best corrected visual acuity 
(BCVA).

Baseline

0.39
0.69
0
1
1.52
0.69
0.39
0.69
0.09
1
1
0.39
1
0.3
0.04
0.52
0,82
0.15
0.09
0.15
0.69
0.39
1

2 weeks

0.04
0.22
0
1.3
1.52
1
0.3
0,3
0.15
0,52
1
0.3
1
0,22
0.15
0.52
0.52
0.09
0
0
NA
NA
0.52

1 month

0.04
0.04
0
0.82
1.3
1
0.22
0.22
0.15
0.15
1
NA
1
0.09
0.22
0.52
0.69
0.04
0
0.04
NA
NA
0.52

3 Months

0
0.04
0
0.69
0.69
0.69
0.22
0.3
0.04
0.04
1
0.04
1.3
0.04
0.04
0.52
0.69
0
0
0.04
0.69
0.04
0.69

Figure 1. Change in mean BCVA (Log MAR). 
*The changes in BCVA from baseline to 2 weeks (p=0.043), 1 month 
(p=0.012) and 3 months (p=0.001) were  found to be statistically 
significant. 

Figure 2. Change in mean CMT (microns). 
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BCVA at 6 months (12). BRAVO study reported that the 
patients in the sham group gained an average of 7.3 
(5.1-9.5) letters at 6 months (10). The multicenter, 
randomized, sham-controlled GENEVA study report-
ed that BCVA improved 3 lines or more in the 18% of 
the patients in the sham group and 22% of the 
patients in the 0.7 mg dexamethasone implant group 
at month 6 and the difference between the groups 
remained statistically insignificant (11). Kwon et al. 
studied BRVO patients in 3 groups which received 
intravitreal triamcinolone injections, intravitreal beva-
cizumab injections or intravitreal sham treatment. At 
6 months, statistically significant BCVA improvement 
from the baseline was only detected in the sham 
treatment group which reached 0.3 or more log MAR 
units of improvement in 55.2% of the patients at 
month 12 (13). Of note, improvement from the baseline 
in mean BCVA was significant in our study at all visits.

On the other hand, a functional and an anatomical 
threshold for starting up treatment have been adopt-
ed in all randomized trials. BCVA, less than 0.5 decimal 
units with detection of macular edema by OCT was 
accepted as treatment criteria in the previous studies 
(7,9-11). In the laser era, BVOS recommended perform-
ing grid laser photocoagulation after 3 months of 
presentation when BCVA is lower than 0.5 decimal 
units and persistent macular edema is present, since 
BCVA and macular edema may improve spontaneously 
in the first 3 months after onset of symptoms (7,8).

The OCT examinations are important to detect mac-
ular edema; but increase in CMT currently is not 
accepted as an indication for treatment independent 
of BCVA. Relevantly, the GENEVA study reported 
that the change in CMT between the sham, 0.35 mg 
dexamethasone implant and 0.7 mg dexametha-
sone treatment groups to be statistically insignifi-
cant at 6 months (11). Similarly, Kwon et al. reported 
that the changes in mean CMT between sham, intra-
vitreal triamcinolone injection and intravitreal beva-
cizumab injection groups to be statistically insignifi-
cant at 12 months (13). Furthermore, Shroff et al 
studied the natural course of CMT in early onset (<6 
weeks) BRVO patients and found the mean baseline 
CMT of 398.9 µm reducing to 346.8 µm at 3 months. 
This change was statistically insignificant, but a 
gradual decline was highlighted in CMT up to month 
7 (12) .The change in CMT from baseline values was 

similarly statistically insignificant at 2 weeks, 1 month 
and 3 months in our study and we also observed a 
gradual decline in CMT like Shroff et al.

It has been proposed in the consensus document of 
RVO Guidelines Development Group, that the prog-
nosis is favorable and follow-up without any treat-
ment may be reasonable in BRVO patients with a 
perfused periphery and preserved BCVA above a 
predetermined threshold as long as monthly follow-
ups for the first three months are possible (3,6). FFA 
should be performed to detect the location of retinal 
vein occlusion and nonperfused areas. The size of 
peripheral or macular nonperfusion and the exis-
tence of neovascularization should be evaluated as 
well, because the natural course of BRVO is associ-
ated with the location of occlusion, arterial perfu-
sion at the BRVO area, and the efficiency of collat-
eral circulation on nonperfused retina (14,15). Monthly 
monitorization for the first three months is advised 
in case of a decrease in BCVA and development of 
macular edema (3). On the contrary, a recent prospec-
tive, multicenter clinical trial has reported that the 
improvement in BCVA over 6 months in BRVO or 
CRVO patients with recent onset macular edema was 
found to be better in the early (< 90 days) dexame-
thasone intravitreal implant treatment group. 
However, this study included patients who had been 
previously treated for RVO (16), whereas in our study 
all eyes were treatment- naive. In addition, Pacella et 
al. compared the effects of early (within 7 days of 
diagnosis) and delayed (>7 day after diagnosis) dex-
amethasone implant treatment on 35 BRVO and 46 
CRVO patients without a history of a previous laser 
treatment or intravitreal injection and found no sig-
nificant differences in therapeutic response (17). 
According to an another recent, prospective, multi-
center clinical trial (BRIGHTER study) patients with a 
shorter BRVO duration until treatment has a better 
BCVA gain than those with a longer BRVO duration. 
However, the mean time between symptom onset 
and treatment was 9.9 months and the median time 
between symptom onset and treatment was 2.9 
months in this study (18).

STUDY LIMITATIONS

The major limitations of this study are the limited 
number of patients and 3 months of follow-up time. 
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However, early referral of treatment naïve eyes with 
BRVO to a tertiary ophthalmology department is not 
common. We also ended follow-up without treat-
ment at month 3 according to the results that multi-
centered, randomized studies indicated in favor of 
treatment thereafter. 

CONCLUSION

In conclusion, there is a trend for very early inter-
vention for the patients with BRVO regardless of 
natural course, even in cases with preserved BCVA. 
However, follow-up without intervention for a while 
may also be acceptable given the natural course of 
BRVO. Subgroup analysis of outcomes stratified 
according to the duration and onset of symptoms in 
the pivotal randomized studies will aid in identify-
ing the optimal approach based on patient charac-
teristics.
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ABSTRACT

Objective: Helicobacter pylori is rdescribed as the major etiological factor for gastritis and also associated with gastroesophageal reflux 
disease, and vitamin B12 deficiencies. Therefore, we aimed to evaluate the relationship between Helicobacter pylori gastritis and vitamin B12 
status as well as to determine prevalence of esophagitis in children with H.pylori infections.
Method: A total number of 556 children who underwent eso-gastro-duodenoscopy were evaluated retrospectively. Diagnosis of H pylori 
infection, esophagitis, and gastritis was performed with histopathologic examination. Patients were divided into H.pylori (+) and (-) groups. 
Patients’ demographic characteristics, physical examination, imaging and laboratory findings were recorded and evaluated.
Results: Patients included in the study consisted of 310 (55.8%) females, and 246 (44.2%) males. The mean age was significantly lower in 
males (9.43±5.69) than females (11.10±5.32) (p<0.001). The most common symptom was abdominal pain (41,5%). According to the 
histopathological examination H.pylori was positive in 24.5% (n=136) of our patients. Of the patients 28.6% (n=159) were diagnosed with 
esophagitis and 55.4% (n=308) with chronic gastritis. Esophagitis was detected in 30.1% of patients diagnosed with H.pylori and all chronic 
gastritis patients were found to be positive for H.pylori (p<0.001). There were no statistically significant differences found in mean levels of 
vitamin B12 between H.pylori negative and positive groups of patients with chronic gastritis. But the mean serum levels of vitamin B12 
measured in the H.pylori positive group (382.93±245.50 pg/mL) was statistically significantly lower than H.pylori-negative group 
(467.90±305.36 pg/mL) (p=0.028). There were also no significant differences found in mean levels of iron between H.pylori-negative and 
positive groups.
Conclusion: Although all children with chronic gastritis were positive for H.pylori, our findings provide no evidence for a link between 
esophagitis, iron deficiency and H.pylori infection. In addition, H.pylori infection has been demonstrated to be a risk factor for vitamin B12 
deficiency.

Keywords: bacterial meningitis, aseptic meningitis, mortality, pediatric intensive care unit

ÖZ

Amaç: Helicobacter pylori gastritin ana etiyolojik faktörü olarak tanımlanmakta, ayrıca gastroözofageal reflü hastalığı ve B12 vitamini eksik-
likleri ile de ilişkilendirilmektedir. Bu nedenle, bizde H.pylori gastriti ve B12 vitamin statüsü arasındaki ilişki yanında H.pylori enfeksiyonu olan 
çocuklarda özofajit prevalansının değerlendirmeyi amaçladık.
Yöntem: Özogastroduodenoskopi yapılan toplam 556 çocuk retrospektif olarak değerlendirildi. H pylori enfeksiyonu, özofajit ve gastrit tanı-
ları histopatolojik inceleme ile konuldu. Hastalar H.pylori pozitif ve negatif gruplara ayrıldı. Hastaların demografik özellikleri, fizik muayene, 
görüntüleme ve laboratuvar bulguları kaydedildi ve değerlendirildi.
Bulgular: Çalışmaya dahil edilen hastalar 310’u (%55,8) kız ve 246’sı (%44,2) erkek idi. Erkek hastalarda ortalama yaş (9,43±5,69) kızlardan 
(11,10±5,32) anlamlı şekilde düşüktü (p <0,001). Hastalarımızda en sık bildirilen semptom karın ağrısıydı (%41,5). Histopatolojik incelemeye 
göre H.pylori hastalarımızın % 24.5’inde (n=136) pozitifti. Hastaların % 28.6’sı (n=159) özofajit ve % 55.4’ü (n=308) kronik gastrit tanısı aldı. 
H.pylori tanısı alan hastaların % 30.1’inde özofajit saptandı ve tüm kronik gastrit hastalarının H.pylori için pozitif olduğu belirlendi (p<0,001). 
H.pylori negatif ve pozitif kronik gastritli hasta grupları arasında ortalama B12 vitamini düzeyleri açısından istatistiksel olarak anlamlı bir fark 
bulunmadı. Ancak H.pylori pozitif grupta (382,93±245,50 pg/mL) ölçülen ortalama B12 vitamin düzeyi istatistiksel olarak anlamlı şekilde 
H.pylori negatif gruptan (467,90±305,36 pg/mL) düşük olduğu belirlendi (p=0,028 ). Bununla beraber H.pylori negatif ve pozitif gruplar ara-
sında ortalama demir düzeyleri açısıdan anlamlı bir fark bulunmadı.
Sonuç: Her ne kadar kronik gastritli tüm çocuklar H.pylori için pozitif olsa da, çalışmamızda H.pylori enfeksiyonu ile özofajit ve demir eksikliği 
arasında ilişki kurulamamıştır. Bunlara ek olarak, H.pylori enfeksiyonunun B12 vitamini eksikliği için bir risk faktörü olduğu gösterilmiştir.

Anahtar kelimeler: Helicobacter pylori, gastrit, Vitamin B12, özofajit
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InTRoDuCTIon

H.pylori is a spiral-shaped, microaerophilic, noninva-
sive and gram-negative bacteria that colonize gastric 
epithelial cells with facilitation of flagellum-
associated proteins, adhesins, and chemotactic acti-
vities (1). It is the most common chronic bacterial 
infection worldwide particularly in developing count-
ries (75-90%) (2). H.pylori infection is generally acqui-
red in early infancy particularly before the age of 10 
years and persists throughout entire life without 
treatment (3). The colonization of bacteria in stomach 
triggers gastric inflammation. Production of heat 
shock protein, urease and antigen presented by bac-
teria lead to activation of T-cells and increase in the 
levels of certain proinflammatory cytokines which 
results in gastric mucosal damage (4). Thus, local and 
systemic immune responses of the host against 
H.pylori is related with chronic gastritis, peptic ulcer, 
mucosa-associated tissue lymphoid lymphoma and 
gastric cancer (5). 

H.pylori is widely accepted as the major etiological 
factor for gastritis and peptic ulcer (6). Although 
H.pylori infections are mostly asymptomatic, majo-
rity of patients develop acute gastritis which alters 
into chronic gastritis. In addition, childhood H.pylori 
infections are frequently associated with antral gast-
ritis (7). 

Recently, childhood H.pylori infections have been 
also associated with other digestive disorders such 
as gastroesophageal reflux disease. Moreover limi-
ted number of published data with controversial 
results, have indicated the presence of an inversely 
relation of H.pylori with esophagitis severity (8,9). 
Besides, Helicobacter pylori gastritis has been linked 
to malabsorption and has been demonstrated as the 
potential causative agent of vitamin B12 deficiency 
in numerous studies (10,11). Therefore, we aimed to 
evaluate the relationship between Helicobacter pylo-
ri gastritis and vitamin B12 status as well as to deter-
mine the prevalence of esophagitis in children with 
H.pylori infections.

MATeRIAlS and MeTHoDS

This study was performed with the Institutional 
Review Board protocol approval date 18/02/2019 

and number 2019/13 in Istanbul Dr. Sadi Konuk 
Training and Research Hospital, Department of 
Pediatric Gastroenterology, Hepatology and 
Nutrition, between January 2017 and June 2018. A 
total number of 556 children, aged between 0-18 
years, who underwent eso-gastro-duodenoscopy 
were evaluated retrospectively. The diagnosis of 
H.pylori infection, esophagitis, and gastritis was 
made based on histopathologic examination. Patients 
were divided into H.pylori (+) and H.pylori (-) groups. 
Patients’ demographic characteristics, physical exa-
mination, imaging and laboratory findings were 
recorded. 

Blood cell count analysis was performed using pati-
ents’ venous blood samples. Haematological para-
meters were analysed using a hematology analyser 
(Cell-Dyne 3700, Abbott, Abbott Park, IL, USA). 
Biochemical analysis was performed with serum 
samples using electro-chemiluminescence immuno-
assay on Beckman Coulter Unicel DXI 800 analyzer. 
Serum vitamin B12 analysis was performed using an 
immunodiagnostic system (Siemens, Advia Centaur 
xp, Germany) at a normality level of 220 pg/ml.

Statistical analysis
All the data were analysed with SPSS (Statistical 
Package for the Social Sciences) software for 
Windows (v21.0; IBM, Armonk, NY, USA). Individual 
and aggregate data were summarized using descrip-
tive statistics including mean, standard deviations, 
medians (min-max), frequency distributions and per-
centages. Normality of data distribution was verified 
by Kolmogorov-Smirnov test. Comparison of the 
variables with normal distribution was made using 
Student t test. For the intergroup comparisons of 
variables which were not normally distributed, the 
Mann Whitney and Kruskal Wallis tests were perfor-
med. Evaluation of categorical variables was perfor-
med using chi-square test. P-Values of <0.05 were 
considered statistically significant.

ReSulTS 

Patients included in this study consisted of 310 
(55.8%) females, and 246 (44.2%) males. Mean age 
of all patients (n=556) was 10.22±4.87 months 
(range: 0-18 years). In addition, the mean age was 
significantly lower in male patients (9.43±5.69) than 
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female patients (11.10±5.32) (p<0.001).

The most common symptom reported in our pati-
ents was abdominal pain seen in 41.5 % (n=220) of 
the cases, followed by abdominal pain + nausea 
(n=118, 22.3%), vomiting (n=57, 10.8%), and weight 
loss + sour liquid rushing into the mouth + puffiness 
+ dysphagia (n=45, 8.5%) respectively. According to 
the histopathological examination H.pylori was posi-
tive in 24.5% (n=136) of our patients. In addition, 
28.6% (n=159) of the patients were histopathologi-
cally diagnosed with esophagitis and 55.4% (n=308) 
of them with chronic gastritis. In our study, esopha-
gitis was detected in 30.1% of patients diagnosed 
with H.pylori-positive and 28.1% of H.pylori -negati-
ve patients (p=0,645). Moreover, all of our patients 
with chronic gastritis were found to be positive for 
H.pylori (p<0,001) (Table 1).

According to the evaluation of laboratory findings; 
the mean values of: iron, hemoglobin, MCV, RDW, 
vitamin B12 and PLT in the study population were 
70.67±42.40 ug/dl, 12.62±1.39 g/dL, 82.48±30.85 fL, 
13.50±1.75 %, 448.11±294.28 pg/mL, and 
315.8±103,8 x109/L, respectively. The comparison of 
laboratory findings between H.pylori -negative and 

positive groups in patients diagnosed with chronic 
gastritis is presented in Table 2. Mean level of 
hemoglobin was found to be statistically higher in 
H.pylori -positive group (12,74±1,54) than H.pylori 
-negative group (12,46±1,32) (p=0.05). Additionally, 
there were no statistically significant differences in 
mean serum levels of iron, MCV, RDW, vitamin B12 
and POLİTİKA between H.pylori -negative and positi-
ve groups (p>0,05) (Table 2).

Furthermore, the comparison of laboratory findings 
between esophagitis- negative and positive groups 
in H.pylori -positive cases is presented in Table 3. Any 
statistically significant differences were found in 
mean serum levels of iron, hemoglobin, MCV, RDW, 
vitamin B12 and PLT between esophagitis -negative 
and positive groups (p>0,05) (Table 3).

Additionally, only H.pylori- positive and negative 
cases were compared according to the laboratory 
findings; the mean serum levels of vitamin B12 mea-
sured in the H.pylori -positive group (382,93±245,50 
pg/mL) was statistically lower than the H.pylori 
-negative group (467,90±305,36 pg/mL) (p=0,028) 
(Table 4).

Esophagitis 

Chronic gastritis

Table 1. Comparison of hronic gastritis and esophagitis rates in patients with H.pylori. 

Clinical Variables

Absent
Present

 
Absent
Present 

H.pylori Negative 
 n (%)

302 (71.9%)
118 (28.1%)

248 (59.6 %)
172 (41.0%)

* = p<0.05 statistically significant.

H.pylori Positive
n (%)

95 (69.9%)
41 (30.1%)

0 (0.0%)
136 (100.0)

p-value

0.645

0.000*

laboratory results

Iron (ug/dL)
Hemoglobin (g/dL)
MCV (fL)
RDW (%)
PLT (x109/L)
Vitamin B12 (pg/mL)

Table 2. Comparison of laboratory findings between H.pylori 
negative and positive groups in patients diagnosed with chronic 
gastritis.

H.pylori Negative
(Mean±SD)

64.83±48.75
12.46±1.32

85.46±53.38
13.64±1.98

303.8±897.5
431.7±263.4

H.pylori Positive
(Mean±SD)

68.62±35.75
12.74±1.54
80.81±5.41
13.52±1.60

332.4±985.0
382.9±245.5

* = p<0.05 statistically significant.

P-value

0.230
0.050*
0.860
0.848
0.058
0.171

laboratory results

Iron (ug/dL)
Hemoglobin (g/dL)
MCV (fL)
RDW (%)
PLT (x109/L)
Vitamin B12 (pg/mL)

Table 3. The comparison of laboratory findings between esopha-
gitis- negative and positive groups in H.pylori positive cases.

Esophagitis 
Negative

(Mean±SD)

66.44±33.96
12.54±1.56
80.41±5.39
13.58±1.70

332.0±973.0
389.38±261.74

Esophagitis 
Positive

(Mean±SD)

73.71±40.19
13.19±1.40
81.70±5.45
13.39±1.39

333.1±102.8
361.27±187.36

P-value

0.606
0.121
0.496
0.734
0.697
0.877
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DISCuSSIon

Helicobacter pylori infection is the most common 
infection worldwide and it is estimated that approxi-
mately half of the world’s population is infected with 
Helicobacter pylori. Since majority of the infected 
patients are asymptomatic, it seems difficult to era-
dicate H.pylori infection. Moreover, H.pylori is com-
monly responsible for etiology of gastritis (7). 
Development of chronic gastritis depends on bacte-
rial virulence factors, host and environmental factors 
(3). In a meta analysis, Weck et al. concluded that a 
very strong association existed between H.pylori 
infection and chronic gastritis by evaluating 66 rele-
vant articles (12). Similarly, Langner et al. reported 
chronic active gastritis in all children with H.pylori 
infection in their study investigating 132 gastric biop-
sies (13). In accordance with these published data, in 
our study all of our patients with chronic gastritis 
were found to be positive for H.pylori. 

Although a link has been identified between decrea-
sed serum iron status and childhood H.pylori infecti-
on, it is debated in published data whether 
H.pylori infection causes iron deficiency or iron defi-
ciency anemia (14). In a study, Vendt et al. found no 
relationship between H.pylori infection and iron 
deficiency in 363 children with H.pylori infection (15). 
In addition, older age is documented to be more 
responsible for iron deficiency (15,16). Supportively in 
our study, no statistically significant differences were 
found between H.pylori -negative and positive gro-
ups according to the mean serum iron levels.

It is appears to be controversy in the limited number 
of published data whether Helicobacter pylori infec-

laboratory results

Iron (ug/dL)
Hemoglobin (g/dL)
MCV (fL)
RDW (%)
PLT (x109/L)
Vitamin B12 (pg/mL)

Table 4. Comparison of laboratory findings according to H.pylori 
diagnosis.

H.pylori 
Negative 

 (Mean±SD)

71.28±44.24
12.58±1.34

82.94±34.75
13.50±1.79

311.1±104.0
467.90±305.36

H.pylori 
Positive

 (Mean±SD)

68.62±35.75
12.74±1.54
80.81±5.41
13.52±1.60

332.4±985.0
382.93±245.50

P-value

0.996
0.120
0.929
0.515
0.064

0.028*

tion is protective or triggering factor for gastroesop-
hageal reflux disease. Prevalence of gastroesophage-
al reflux disease reported to be increased as a result 
of decrease in the Helicobacter pylori incidence (9). 
Daugule et al. reported a higher prevalence of 
H.pylori in patients with reflux oesophagitis among 
130 children (17). Similarly, Moon et al. concluded that 
Helicobacter pylori infection is a risk factor for reflux 
oesophagitis development (18). On the contrary, 
Emiroglu et al. found no significant association bet-
ween the prevalence of H.pylori infection and reflux 
oesophagitis or the oesophagitis severity in 206 
children (19). Supportively, Zagorski et al. compared 
308 children with reflux esophagitis and 418 patients 
with chronic gastritis without reflux esophagitis. 
Helicobacter pylori infection was detected in 44.5% 
of children with reflux esophagitis and it was not 
significantly differed in patients without reflux esop-
hagitis. Researchers concluded that the develop-
ment of reflux esophagitis was not associated with 
Helicobacter pylori infection (9). In accordance with 
these data, 28.6% (n=159) of our patients were his-
topathologically diagnosed with esophagitis. 
Esophagitis was detected in 30.1% of patients diag-
nosed with H.pylori and 28.1% in H.pylori negative 
patients. Thus, Helicobacter pylori infection was not 
significantly effected prevalence of esophagitis in 
our study.

Although various conditions may lead to vitamin B12 
deficiency, it is frequently caused by chronic gastritis. 
H.pylori-induced gastritis damages the parietal cells 
which are essential for vitamin B12 absorption. 
Kaptan et al. reported Helicobacter pylori infection in 
56% of patients with pernicious anemia. Researchers 
demonstrated a post-treatment improvement of 
vitamin B12 in 40% of the patients (20). In a study by 
Sarari et al. which, compared H.pylori -infected and 
non-infected patients consisting of 60 children, mean 
levels of vitamin B12 were 207.7+21.9 and 
419.7+39.8, respectively (p=0,000). Vitamin B12 was 
found to be lower than 200 pg/ml in 67.4% of pati-
ents with H.pylori infection (21). Similarly, Akcam et al. 
reported mean levels of vitamin B12 as 303±135 pg/
mL in Helicobacter pylori positive and 393±166 pg/
mL Helicobacter pylori -negative groups in a study 
included 50 children aged 5-18 years (22). In accordan-
ce with these data, the mean serum level of vitamin 
B12 measured in the H.pylori -positive group 

* = p<0.05 statistically significant.
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(382,93±245,50 pg/mL) was statistically lower than 
the H.pylori -negative group (467,90±305,36 pg/mL) 
in present study.

In conclusion, although all children with chronic 
gastritis were positive for H.pylori, our findings have 
not provided any evidence for a link between esop-
hagitis, iron deficiency and H.pylori infection. In 
addition, H.pylori infection has been demonstrated 
to be a risk factor for vitamin B12 deficiency. In this 
respect a rapid, accurate diagnosis and an effective 
treatment approach are crucial to achieve appropri-
ate management of H.pylori infection in children.
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ABSTRACT

Objective: In this prospective study, we aimed to evaluate the efficacy of minimally invasive surgical technique at the proximal of the distal 
wrist crease for carpal tunnel release with clinical and pre- and postoperative magnetic resonance imaging (MRI) findings. 
Method: Carpal tunnel release was performed on 102 wrists of 65 patients with a mini-incision at the proximal of the distal wrist crease. 
Clinical assessment of the patients was made with the Boston Carpal Tunnel Questionnaire. Preoperative and postoperative third month MRIs 
were examined. 
Results: There was a clinically significant difference between the preoperative and postoperative third month results (p<0.001). The findings 
from the preoperative MRIs have significantly decreased in number in the postoperative MRIs (p<0.001). None of the patients experienced 
pillar pain or scar tissue sensitivity. No resurgery was required. 
Conclusion: Carpal tunnel release with a minimally invasive approach performed at the proximal of the distal wrist crease is an efficient 
method. Early return to physiological activities has increased the patient comfort.

Keywords: carpal tunnel syndrome, decompression, minimally invasive surgical procedures, wrist, magnetic resonance imaging

ÖZ

Amaç: Bu prospektif çalışmada, karpal tünel gevşetmesi için distal el bileği kırışıklığı proksimalinde minimal invasiv cerrahi tekniğin etkinliği-
ni klinik ve pre- ve postoperatif manyetik resonans görüntüleme (MRG) bulguları ile değerlendirmeyi amaçladık.
Yöntem: 65 hastanın 102 eline, distal el bileği kırışıklığı proksimalinde yapılan mini insizyon ile karpal tünel gevşetmesi uygulandı. Olguların 
klinik değerlendirilmesi Boston Karpal Tünel Anketi ile yapıldı. Preoperatif ve postoperatif 3. ayda MRG incelendi.
Bulgular: Klinik değerlendirmede ameliyat öncesi ve ameliyat sonrası 3. ay değerleri arasında anlamlı fark vardı (p<0.001). Preoperatif 
MRG’de tesbit edilen bulgular postoperatif MRG’de anlamlı oranda azaldı (p<0.001). Hiçbir hastada pillar ağrısı ve skar dokusu hassasiyeti 
görülmedi. Yeniden ameliyat gerekmedi.
Sonuç: Distal el bileği kırışıklığı proksimalinde, mini invasiv yaklaşımla uygulanan karpal tünel gevşetmesi etkin bir yöntemdir. Hastaların fiz-
yolojik aktivitelerini erken başarmaları yaşam konforlarını artırmıştır.

Anahtar kelimeler: karpal tünel sendomu, dekompresyon, minimal invasiv cerrahi işlemler, el bileği, manyetik rezonans görüntüleme 
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InTRoDuCTIon

Carpal tunnel syndrome (CTS) is the entrapment 
neuropathy of the median nerve due to the increased 
pressure in the carpal tunnel. It is the most common 
chronic compression neuropathy of the peripheral 
nerves, with a prevalence of 4% in the general popu-
lation (1). Increasing pain at nights and paraesthesia 
on the area of the hand innervated by the median 
nerve are the most characteristic complaints (2). If the 
etiology of CTS cannot be identified, then it has been 
defined as primary (idiopathic) CTS in vast majority 
of the cases (3). 

Conventional surgical treatment of CTS is usually 
performed with standard open technique, limited 
incision and endoscopic procedures (4). Surgical 
decompression of the carpal tunnel with a longitudi-
nal incision results in a minimal rate of complications 
(1). However, carpal tunnel release via standard open 
surgery has been reported to result in delayed 
wound healing, scar tissue sensitivity, pillar pain and 
late return to work (1,5-7). Mini open palmar incisions, 
mini open transverse wrist incisions and endoscopic 
procedures allow for faster wound healing and 
return to work whereas scar tissue sensitivity and 
pillar pain will be still present (5,7-9) and endoscopic 
procedures have led to incomplete release of the 
flexor retinaculum and iatrogenic nerve injuries (10-14). 
On the other hand, carpal tunnel release via a mini 
longitudinal incision made to the proximal of the 
wrist crease has been discussed in a limited number 
of studies (15,16). We performed decompression of the 
carpal tunnel with a mini-incision at the proximal of 
the distal wrist crease, in an attempt to avoid the 
pillar pain and scar tissue sensitivity seen following 
CTS surgery and to achieve patients’ early return to 
their daily activities. We evaluated the efficacy of our 
method with clinical and pre- and postoperative 
magnetic resonance imaging (MRI) findings. 

MATERIALS and METHoDS

In this prospective study, 65 consecutive patients (63 
females, 2 males; median age: 49.1 years, range: 37 
to 68 years) with CTS who had undergone carpal tun-
nel decompression at the orthopedics clinic of our 
tertiary research and training hospital between 
October 2010 and December 2016 and followed up 

for 12 months were evaluated. Approval from the 
local research ethics committee was obtained before 
the study. For a total of 102 hands carpal tunnel sur-
geries were performed; 37 patients (56.9%) under-
went bilateral and 28 patients (43.1%) unilateral 
releases. Patients with diabetes mellitus, osteoar-
thritis, autoimmune disease, space occupying lesion 
on the wrist, cervical radiculopathy, tuberculosis 
tenosynovitis, or those who were pregnant or had a 
history of wrist trauma or carpal tunnel surgery were 
excluded. Existence of recurring or persistent par-
esthesia at the innervation area of the median 
nerve, history of pain, and disturbed sleep due to 
paresthetic complaints or pain were investigated for 
clinical diagnosis. Positive physical examination find-
ings (Tinel’s sign, Phalen test, carpal compression 
test, thumb abduction and opposition weakness and 
thenar atrophy) were investigated. Clinical diagnosis 
was made in existence of the combination of three 
or more of these symptoms and findings (5). In clinical 
staging of the CTS; cases with subjective symptoms 
alone were considered to be in the ‘early stage’, 
cases with combination of subjective symptoms and 
positive diagnostic test results for CTS were consid-
ered to be in the ‘intermediary stage’, and cases with 
weakness in abduction and opposition of the thumb 
and thenar atrophy in addition to the symptoms and 
positive diagnostic test results for CTS were consid-
ered to be in the ‘advanced stage’. Nerve conduction 
studies (NCS) for all hands clinically diagnosed with 
CTS were performed. NCS grading was done accord-
ing to Bland’s criteria from “very mild” through 
“extremely severe” (17). Electrophysiological studies 
were repeated in cases initially diagnosed as early 
stage of CTS but without any response to three 
months-of conservative treatment. Among these 
cases, patients whose disease proceeded to the 
advanced stage during clinical evaluation and nerve 
conduction studies, those in the intermediary stage 
who did not respond to three months-of conserva-
tive treatment and cases with an initial diagnosis of 
‘advanced stage CTS ’ were included in the study. 

All patients scheduled for surgery were evaluated 
using the Boston Carpal Tunnel Questionnaire 
(BCTQ), defined by Levine et al. (18), which included 
the symptom severity and functional capacity scales. 
MRIs of all hands diagnosed with CTS were obtained 
within one week before surgery and checked for the 
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presence of an increase in the signal intensity of the 
median nerve, palmar bowing of the flexor retinacu-
lum or nerve flattening. All patients gave written 
informed consent before surgery. The surgery was 
performed under local anesthesia in 93 and general 
anesthesia in 9 hands, with a pneumatic tourniquet 
wrapped around the arms. A curved incision on the 
ulnar side of the thenar crease, starting from 2 cm 
proximal to the distal wrist crease and ending at the 
same crease, was made on the medial aspect of the 
palmaris longus (Figure 1). After observing the fusion 
of the palmaris longus muscle with the flexor reti-
naculum, the elevators were placed in a fashion that 
the palmaris longus muscle would be on the ulnar 
side. The proximal aspect of the transverse carpal 
ligament and the entry of the median nerve into the 
tunnel were exposed through the palmaris longus 
and flexor carpi radialis tendons. With a blunt dissec-
tion, using scissors and a periosteal elevator with a 4 
mm-wide blunt tip, the carpal ligament was released 
on the volar and dorsal sides and along the line 
thought to pass through the radial aspect of the 
fourth finger. The elevators were placed accordingly 
and the carpal ligament was fully exposed in a proxi-
mal to distal orientation (Figure 2). The distal aspect 
of the carpal ligament was clearly exposed. Using a 
right angle clamp, the distal part of the carpal liga-
ment was released from the palmar aponeurosis 
with a blunt dissection. The periosteal elevator was 
inserted through the carpal tunnel entrance and 
advanced distally and adjacent to the carpal liga-

ment. Thus, the periosteal elevator was placed in a 
fashion to protect the median nerve. Attention was 
paid not to position the median nerve and palmar 
artery at the distal aspect of the carpal ligament inci-
sion to be made. Using a curved Mayo scissors and 
keeping the curved shanks on the ulnar side, the 
transverse carpal ligament was cut off the ulnar side 
(Figure 3). The skin was closed and the hand and the 
wrist were bandaged (Figure 4). For bilateral CTS 
cases the same procedure was applied. The patients 
were discharged the same day. 

The patients were instructed to use their hands for 
eating, dressing, and combing their hair the same 
day and were asked to meet their hygienic needs 
after putting on big gloves with assistance. In patients 
that underwent unilateral and bilateral carpal tunnel 
decompression time intervals elapsed till they used 
their hands actively were recorded and the differ-
ence between the two groups was compared using 
the chi-square (X2) test (p<0.05). The BCTQ was 
applied to all patients on the postoperative third 
month and their wrist MRIs were taken. Pre-, and 
postoperatve BCTQ scores and MRI findings were 
compared. The BCTQ was repeated at the postopera-
tive 6th and 12th month follow-ups. The repeated 
measures ANOVA was performed to determine the 
presence of any differences among the preoperative 
and postoperative 3rd, 6th and 12th month BCTQ 
scores in terms of symptom severity and functional 
capacity scales (p<0.05). Hands with an increase in 

Figure 1. Mini-incision line over the wrist, with ulnarly curved.
Figure 2. The picture shows the fully exposed transverse carpal li-
gament and the entry of the median nerve into the carpal tunnel.
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the signal intensity of the median nerve and with 
persistence of palmar bowing of the flexor retinacu-
lum and flattening of the median nerve revealed in 
the MR images obtained at the third month, were 
noted. Differences between the preoperative and 
postoperative MRI findings were compared using the 
chi-square (X2) test (p<0.05).
 
RESuLTS 

All patients had nocturnal pain and paresthetic com-
plaints before surgery. In clinical examination, the 
Phalen test was positive in 91 (89.2%), Tinel’s test in 
82 (80.4%) and carpal tunnel compression test in 84 
(82.4%) hands. Thenar atrophy was observed in 11 
(10.8%) hands. Intermediary stage CTS in 76 (74.5%) 
and advanced stage CTS in 26 (25.5%) hands were 
diagnosed following preoperative clinical and elec-
trophysiological staging of the patients. The out-

comes of the preoperative clinical staging and elec-
trophysiological staging were the same in all patients. 
Pain and paresthetic complaints were completely 
resolved in 97 of the 102 hands (95.1%) at the post-
operative third month follow-up. There was a statis-
tically significant difference between the preopera-
tive and postoperative third month results of the 
Boston carpal tunnel symptom severity and func-
tional capacity scale scores (p<0.001). Postoperative 
6th and 12th month BCTQ scores were even lower 
(Table 1). 

All unilateral carpal tunnel decompression cases 
were able to eat, dress, meet their hygienic needs, 
and wear gloves on the day of surgery. Of the 37 
bilateral CTS cases, 26 (70.3%) were able to eat, 
dress, meet their hygienic needs and wear gloves 
with assistance on the day of surgery and the remain-
ing 11 patients could achieve the same functions on 

Figure 4. Postoperative appearance .

Table 1. Boston carpal tunnel symptom severity and functional capacity scale scores (Mean±SD).

Operated wrist (n=102)

Preoperative and postoperative follow-up symptom severity scales
Preoperative symptom severity scale
Symptom severity scale at the postoperative 3rd month  
Symptom severity scale at the postoperative 6th month
Symptom severity scale at the postoperative 12th month

Preoperative and postoperative functional capacity scales
Preoperative functional capacity scale
Functional capacity scale at the postoperative 3rd month
Functional capacity scale at the postoperative 6th month
Functional capacity scale at the postoperative 12th month

± Standard 
deviation

3.685±0.302
1.180±0.130
1.128±0.103
1.099±0.085

3.497±0.458
1.266±0.153
1.83±0.131

0.125±0.118

Test 
statistic

F=8.327

F=3.239

p

<0,001

<0,001

Test

Repeated measures

ANOVA

Repeated measures

ANOVA

Difference

1-2, 1-3, 1-4

1-2, 1-3, 1-4

Figure 3. Decompression of the carpal tunnel following the rele-
ase of the transverse carpal ligament.
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the second postoperative day. Patients who under-
went unilateral carpal tunnel release could use their 
hands actively after a median period of 12.7 (range: 
11 to 23) days while bilateral cases could actively use 
their hands after a median period of 13.1 (range: 11 
to 34) days. The difference between the unilateral and 
bilateral groups in terms of time to using their hands 
actively was statistically insignificant (p>0.05). The 
improvement in the postoperative third month MRI 
results of all three symptoms were statistically signifi-
cant (p<0.001) (Table 2). None of the patients had 
pillar pain or scar tissue sensitivity. No neurological or 
vascular complications were observed in any patient. 
No resurgery was required. 

DISCuSSIon

Conservative treatment has been necessitated for 
the early and intermediary stage CTS patients. In CTS 
cases initially diagnosed as advanced stage and 
where conservative treatment yields no results, sur-
gical release of the transverse carpal ligament is 
consensually recommended. Mini palmar incision 
and endoscopic procedures have gained popularity 
with time over the standard open surgical carpal 
tunnel release (5,7). The leading reason for a revision 
surgery is irresolution of the complaints due to 
incomplete release of the flexor carpal ligament dur-
ing primary surgery (7,11.12).

The efficacy of the surgical treatment of CTS was 
evaluated with clinical symptoms and findings in 
some studies (18,19). In some other studies, radiologi-
cal examinations such as MRI (20) or ultrasonography 
(21,22) were utilized to support the clinical findings. 
MRI has been defined as a reliable technique in vali-

dating the incomplete release of the flexor retinacu-
lum in postoperative assessments (23). 
Electrophysiological studies have been employed to 
assist with the clinical evaluations during postopera-
tive follow-up (24,25). In clinical evaluation of the 
response to treatment in CTS, the American Academy 
of Orthopaedic Surgeons (AAOS) have recommend-
ed the use of the BCTQ, defined by Levine et al. (18) 
which includes the symptom severity and functional 
capacity scales (26). Levine et al. performed the clini-
cal evaluation of 38 CTS patients, followed up for a 
median period of 14 months using the BCTQ scoring 
system (18). In their study, the mean preoperative 
symptom severity score of 3.4 and functional capac-
ity score of 3 were recorded as 1.9 and 2, respec-
tively, in the postoperative period. In another study, 
the postoperative BCTQ scale scores were found 
significantly lower (19). In a comparison of the clinical 
results of carpal tunnel release performed with stan-
dard open surgery versus mini open surgery, postop-
erative 6th and 12th month results of the mini open 
surgery were significantly better (7). With our signifi-
cantly better postoperative third month results in 
comparison to the preoperative BCTQ scores, we can 
assert that clinical recovery in CTS is possible within 
the first three months. In our opinion, clinical evalu-
ation should suffice in postoperative follow-up. The 
significant difference between our pre- and postop-
erative MRI findings can be considered important 
since it indicates the efficacy of our technique. 

The release of the flexor retinaculum with the stan-
dard incision technique results in a longer incision 
line, pillar pain and scar tissue sensitivity that might 
last up to two years or a delayed return to daily 
activities (1). The prevalence of scar tissue sensitivity 

Table 2. MRI findings before surgery and at the postoperative third month (%).

Operated wrist (n=102)

Increase in signal intensity of the median nerve
Preoperative
Postoperative

Bowing of the median nerve
Preoperative
Postoperative

Flattening of the median nerve
Preoperative
Postoperative

number

96
4

64
0

54
13

Percentage

94.1%
3.90%

62.7%
0%

52.9%
12.7%

Test Statistic

X2=13,32

X2=36,02

X2=13,24

p

<0,000

<0,000

<0,000

Test

Chi-square test

Chi-square test

Chi-square test
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was reported as 10%, pillar pain as 5% and recur-
rence as 3.6% in the postoperative period (7). 
Recently, mini open palmar incisions (5,8,24) and 
endoscopic release procedures (5,19) have been 
employed to avoid the unfavorable results of the 
standard open carpal tunnel surgery and a decrease 
was observed in the postoperative morbidity rates 
and in the time to return to work (1,7). The time to 
return to work reportedly vary from three to six 
weeks after standard open carpal tunnel surgery, 
however it is merely 10 to 21 days following mini 
open and endoscopic surgery (5,7,14). Carpal tunnel 
release procedures using both endoscopic tech-
nique, and mini palmar incision were reported to 
decrease the morbidity rate whereas pillar pain and 
scar tissue sensitivity rates ranging from 3.1 to 33% 
were reported with the same procedures (5,7,8). In 
addition, incomplete release of the carpal ligament 
in 0.5 to 1.2% (10-12), iatrogenic nerve injuries in 
0.007 to 10% (10-14) and converting to open surgery 
due to failure in distinguishing the anatomical 
structures in 0.5 to 3.4% of the cases (10,12) were 
reported following endoscopic carpal decompres-
sion in various studies. Practicing the technique is 
challenging and has a long learning curve (27). 

In some studies, carpal tunnel release was per-
formed via transverse incisions performed at the 
wrist level (9,28). In a study comparing limited open 
carpal release with mini open transverse incision at 
the distal wrist crease, there was no difference 
between both groups in terms of functional recov-
ery, scar tissue sensitivity, pillar pain and recur-
rence rates (9). In another study where conventional 
longitudinal incision and transverse mini incision 
made at 1 cm proximal to the wrist crease were 
compared, less pillar pain and scar tissue sensitivity 
was reported after carpal ligament release per-
formed via transverse incision. The authors attrib-
uted the low incidence of pillar pain following the 
transverse incision performed at the proximal part 
of the flexor ligament to making the incision out-
side the pressure area of the hand (28). Carpal tunnel 
surgery via a mini longitudinal incision made to the 
proximal of the distal wrist crease has been dis-
cussed in a limited number of studies (15,16). In a 
study where a 1-cm incision at the proximal of the 
distal wrist flexion crease was performed using a 
surgical microscope, no pillar pain or scar tissue 

sensitivity was reported which is related to the fact 
that the skin at the proximal of the wrist crease is 
thinner than the skin of the wrist and the palmar 
region was highlighted better using this approach. 
Recurrence was reported in three cases. The authors 
stated that, in their technique, the proximal portion 
of the carpal ligament was dissected after it was 
exposed with a scalpel and subsequently the distal 
portion was dissected using surgical scissors. No 
information was provided regarding the total expo-
sure of the carpal ligament (15). In another study 
comparing the carpal tunnel release via incisions 
performed to the 2 cm proximal and 2 cm distal of 
the wrist crease, the pillar pain and scar tissue sen-
sitivity following the carpal ligament release via 
proximal incision was significantly low. It was 
asserted that the mini incision made at the proxi-
mal of the wrist reduced the scar tissue formation 
due to decreased possibility of tissue damage. No 
recurrence was observed in either of the groups 
(16). 

The time to using hands actively in our study con-
forms to the literature data on endoscopic and mini 
open carpal tunnel release procedures. However, 
our unilateral CTS cases were able to eat, dress and 
meet their hygienic needs, and wear gloves on the 
day of surgery and bilateral cases could achieve the 
same functions on the first or second postoperative 
day which was a significant finding in assessing the 
patient comfort. We believe that our minimally inva-
sive surgical approach at the proximal of the trans-
verse carpal ligament, in the thin dermis layer, was 
an important factor in not observing any pillar pain 
or scar tissue sensitivity. In carpal tunnel surgery, 
both the volar and dorsal side of the carpal ligament 
should be completely released and the proximal and 
distal of the ligament should be well exposed. Ample 
exposure of the transverse carpal ligament could be 
achieved with our surgical approach. The lack of a 
comparison group is a limitation of our study. 

In conclusion, minimally invasive surgical technique 
applied at the proximal of the distal wrist crease for 
carpal tunnel release is an efficient method. No pillar 
pain or scar tissue sensitivity develops after surgery. 
Early return to physiological activities increases the 
patient comfort. 
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ABSTRACT

Objective: In this study, we aimed to compare the characteristics and outcomes between the patients who underwent emergency or elective cesarean 
section (CS) with the indication of breech presentation (BP).
Method: All the patients who underwent cesarean delivery with the indication of BP between January 2016-December 2018 were included in this 
retrospective study. BP Patients with any other indication for CS were excluded from the study. Group I; consisting of patients with BP who underwent 
emergency CS due to progression of cervical dilation and/or effacement, pain or membrane rupture, presence of ≥ 3 contractions at regular intervals 
over 25 mmHg within 10 minutes, and Group II; consisting of term pregnant patients without any additional problem who underwent elective CS 
following 38. gestational weeks between 08:00 AM to 05:00 PM were compared statistically. Also, subgroups were compared according to BP subtypes 
and cervical opening measurements.
Results: APGAR scores at the 1st / 5th minutes and postoperative hemoglobin values were significantly lower in the emergency CS group than the 
elective CS group. Also we found that the decreases in hemoglobin values before and after the cesarean section, and APGAR scores at 1., and 5. min, 
were significantly higher, the operation time was significantly longer in the emergency CS group. Also, the median value of the week of emergency 
cesarean section was 37 gestational weeks, and we found that when the cervical dilation was 2 cm and above before operation, the drop in hemoglobin 
value, need for blood transfusion and neonatal intensive care increased significantly. No significant difference was found between BP subtypes.
Conclusion: Postoperative parameters may tend to be unfavourable in patients with BP who underwent emergency CS due to pain or progression of 
cervical dilation. Therefore, clinicians who prefer cesarean delivery in patients with BP, should be very cautious against possible emergency operation 
until the time of the elective operation and also avoid iatrogenic preterm labor.

Keywords: emergency cesarean, elective cesarean, breech presentation

ÖZ

Amaç: Çalışmamızda makat prezentasyonu (MP) endikasyonuyla acil ya da elektif sezaryen (CS) olan hastaların özelliklerini karşılaştırıp, ne gibi klinik 
yansımaları olduğunu ortaya koymayı amaçlandı.
Yöntem: Şubat 2017-Temmuz 2019 tarihleri arasında hastanemize uterin fibroide yani miyoma bağlı semptomları nedeniyle başvurup UAE tedavi 
işlemi uygulanan hastaları retrospektif olarak inceledik. Çalışmaya yaşam kalitesini bozacak şekilde miyoma bağlı miktar olarak fazla, uzun süreli, sık 
ve düzensiz aralıklarla olan uterin kanamalar, anemi, karın ağrısı, ele gelen kitle ve sık idrara çıkma şikayetleri olan hastalar dahil edildi. Tüm hastalar-
da UAE öncesi ve UAE sonrası 6. ayda, manyetik rezonans görüntüleme (MRG) ile klinik semptomları kaydedildi.
Bulgular: Çalışmamızda acil sezaryan olan MP gebelerde anlamlı olarak 1. ve 5. dakika APGAR skorları ile postoperatif hemoglobin değerinin daha 
düşük, sezaryen öncesine göre hemoglobin değerindeki düşüşün daha fazla, ve ayrıca operasyon süresinin daha uzun olduğunu buldundu. Ayrıca acil 
sezaryen ihtiyacı haftasının median değeri 37. hafta olup, CS öncesi servikal dilatasyon 2 cm ve üstünde olduğunda hemoglobin değerindeki düşüşün 
arttığını ve ES transfüzyonu ile yenidoğan yoğun bakım ihtiyacının artmakta olduğunu gördük. MP subtipleri arasında fark izlenmedi.
Sonuç: Sancı ya da servikal açılma şüphesi nedeniyle acil sezaryen olan MP gebelerde postoperatif parametreler daha olumsuz yönde olabilmektedir. 
Bu yüzden MP gebeliklerde elektif CS doğumu tercih eden klinisyenlerin bir yandan elektif operasyon zamanına kadar olası acil bir operasyon hakkında 
dikkatli olması gerekirken bir yandan da iatrojenik preterm doğumdan kaçınmanın önemli olduğunu düşünmekteyiz. 

Anahtar kelimeler: acil sezaryen, elektif sezaryen, makat prezentasyonu 

Comparison of Emergency and Elective Cesarean Sections in the 
Breech Presentation: A Case-Control Study

Makat Prezentasyonunda Acil ve Elektif Sezaryenlerin Karşılaştırılması: 
Vaka Kontrol Çalışması
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IntRoDuCtIon

The mortality associated with hemorrhage and infec-
tion caused mainly by cesarean section (CS) has 
dramatically declined with the development of infec-
tion control measures, blood transfusions, and anes-
thesia techniques (1). Today, cesarean delivery is 
considered a safe operation (2) with increasing preva-
lence around the world (3). It is estimated that around 
750,000 CS operations are performed annually in 
Turkey (4). Although there is no clear consensus on 
the ideal method of delivery in the breech presenta-
tion (BP), which is seen in 3-4% of all term pregnan-
cies (5), elective CS is recommended at weeks 39-41. 
The prevalence of BP among all CS cases is around 
8-12% (6,7). 

Emergency surgeries are associated with greater 
number of surgical complications than elective sur-
geries (8). Similarly, emergency CS is likely associated 
with an increased risk of complications when com-
pared to elective CS. In this study, we aimed to com-
pare the characteristics of BP patients that under-
went emergency or elective cesarean delivery and to 
determine the clinical outcomes.

MATERIAL and MethoD

This study was granted ethical approval by the rele-
vant Ethics Committee (Health Science University, 
Gulhane Medical School Local Ethical Committee, 
Date: 09.25. 2018, Decision Number: 18/230). We 
retrospectively evaluated data of BP patients that 
underwent CS between December 2016 and 
December 2018. We recorded the demographic 
characteristics of the patients, the preoperative 
vaginal examination findings, the pre- and postop-
erative hemogram parameters, neonatal findings, 
and adverse clinical events. The patients who under-
went CS for any indication other than BP (multiple 
pregnancies, previous uterine surgery, previous 
cesarean section, intrauterine development retarda-
tion, pregnancy cholestasis, maternal systemic and 
metabolic diseases, preeclampsia, fetal distress, 
macrosomia, fetal anomaly, antenatal hemorrhage, 
etc.) were excluded from the study. None of our sub-
jects tried for vaginal delivery. We considered the 
suspected start of labor (effacement and/or advanced 
dilation, three and more contractions of 25 mmHg 

and higher every 10 minutes at regular intervals 
observed in cardiotocography) or membrane rup-
ture as an indication of emergency C-section without 
waiting for active labor. We compared the data of 
Group I (29 BP patients that underwent an emer-
gency cesarean section) and Group II (patients that 
underwent elective cesarean section after week 38 
without any additional medical conditions).

Elective C-sections were performed during the day 
within working hours (08:00-16:00) on a predeter-
mined date, where patients had been fasting for an 
adequate duration of time and had received the 
required consultations. Emergency CS was not per-
formed on a predetermined date or time but at any 
time of the day as soon as possible when surgery 
was indicated by the determined conditions, and 
under conditions that were available at that time.

Also, subgroups were compared according to BP 
subtypes and cervical opening measurement sub-
groups.

Statistical Analysis
The data were analyzed using SPSS version 23. We 
used Kruskal-Wallis and Mann- Whitney U-tests to 
compare non-normally distributed data. We used 
the chi-square test to evaluate the distribution of 
qualitative data according to groups. Qualitative 
data were expressed as frequency (percent), and 
quantitative data as mean (minimum-maximum). 
Level of statistical ignificance was set at p<0.05.

Results

Total number of births was 3216 within the deter-
mined time frame. The CS rate was 29.91%, the pri-
mary CS rate was 13.08% and the BP-related CS rate 
was 4.12%.

There were no statistically significant differences in 
age, parity, the gender of the baby, birth weight, or 
median preoperative hemoglobin values of Groups I 
and II (p > 0.05). The median time of delivery was 37 
gestational weeks for Group I and gestational 38.1 
weeks for Group II (p<0.001). The median cervical 
dilation in the last examination before cesarean 
delivery was 3 cm in Group I and 0 cm in Group II 
(p<0.001). The median 1- and 5-minute Apgar scores 
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of the newborns were similar in both groups; how-
ever, the point distributions were significantly differ-
ent (pq<0.05). In Group I, the median postoperative 
hemoglobin value was lower, the postoperative 
decrease in hemoglobin values was higher, and also 
the duration of the operation was longer (p<0.05). 
The median operating time in Groups I and II were 
75 and 60 minutes, respectively. There was no statis-
tical difference between the groups in terms of BP 
subtypes (p=0.181). The incidence of adverse clinical 
events [erythrocyte suspension (ES) transfusion, 
neonatal intensive care, cord prolapse] was signifi-
cantly higher in Group I. Four patients in Group I and 
one patient in Group II required ES transfusions. Five 
infants in Group I and one infant in Group II required 
neonatal intensive care. Cord prolapse was observed 
in 2 emergency C-section patients, both of which 
were in an incomplete breech position (Table 1).

We found that BP subtypes (complete breech, incom-
plete breech, frank breech) were not associated with 
parity, gestation time, cervical dilation, gender of the 
newborn, birth weight, 1- and 5-minute-scores, post-
operative hemoglobin values, postoperative decrease 
in hemoglobin, and operation time (Table 2).

When patients were grouped according to cervical 
dilation masurements; In the group where cervical 
dilation was 0-1 cm, newborn 1 and 5 minute APGAR 
scores were better, postoperative drop in hemoglo-
bin was lesser and duration of the operation was 

Age* (years)
Parity*
Gestational Week*
Delivery position**
 Frank breech
 Complete breech
 Incomplete breech
Dilation (cm) *
Gender**
 Male
 Female
Weight (g) *
 1-minute Apgar score*
 5-minute Apgar score*
 Preoperative Hemoglobin (g/dL) *
 Postoperative Hemoglobin (g/dL) *
Delta Hemoglobin (g/dL) *
Adverse clinical events**
 None
 ES transfusion
 Neonatal intensive care
 Cord prolapse
Operation duration (minutes) *

Table 1. Comparison of parameters by groups.

*Median (minimum-maximum)
**Frequency (percentage) 
Delta Hemoglobin = [postoperative hemoglobin] – [preoperative hemoglobin]

Group I
emergency Cesarean section

(n = 29)

28 (22-34)
1 (1-3)

37 (35.1-38.2)

22 (75.9)
3 (10.3)
4 (13.8)
3 (1-8)

15 (20)
14 (17.9)

2890 (1480-3660)
7 (4-7)
9 (6-9)

11.8 (8.9-14.5)
10.1 (7.1-13.6)

1.7 (0.5-4.7)

18 (62.1)
4 (13.8)
5 (17.2)
2 (6.9)

75 (55-115)

Group II
elective Cesarean section

(n = 124) *

29 (20-36)
1 (1-4)

38.1 (37-40)

78 (59.7)
12 (9.7)

38 (30.6)
0 (0-2)

60 (80.0)
64 (82.1)

3085 (630-4990)
7 (5-7)
9 (8-9)

11.5 (9.1-14.4)
10.6 (7.8-13.3)

0.9 (0-2.2)

122 (98.4)
1 (0.8)
1 (0.8)

---
60 (45-95)

p

0.09
0.905

< 0.001

0.181

< 0.001

0.907

0.058
< 0.001
< 0.001

0.25
0.045

< 0.001

----

< 0.001

Apgar 
1-minute 

Apgar 
5-minute

Delta 
Hemoglobin 
(g/dL)

Operation 
time 
(minutes)

Emergency 
Cesarean 
Section

table 2. Comparison of parameters according to breech position.

Frank 
Breech*

7 (4-7)

9 (7-9)

1 (0-4.7)

60 (45-115)

22/100 (%22)

Complete 
Breech*

7 (5-7)

9 (8-9)

0.9 (0.2-1.5)

75 (50-110)

3/15 (%20)

Incomplete 
Breech*

7 (4-7)

9 (6-9)

1.1 (0.1-2.4)

60 (45-90)

4/42 (%9.5)

p

0.722

0.728

0.382

0.419

0.181

Median (minimum-maximum)
Delta Hemoglobin = [postoperative hemoglobin] – [preoperative 
hemoglobin]
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shorter which was statistically different from other 
groups (p<0.001). 

Adverse clinical events (ES transfusion, neonatal 
intensive care, cord prolapse) were found to be 
affected by cervical dilation (p<0.001). Cervical dila-
tion was positively correlated with the incidence of 
adverse clinical events (Table 3).

DIsCussIon

We found that in the emergency CS group, 1- and 
5-minute Apgar scores and postoperative hemoglo-
bin values were lower, the postoperative decrease in 
hemoglobin values was higher, and also the duration 
of the operation was longer. The median time of 
emergency CS was 37. gestational week. We found 
that a cervical dilation of 2 cm and more at the 
operation time was associated with decreased post-
operative hemoglobin value, increased need for 
neonatal intensive care, and ES transfusion. We did 
not observe any difference between BP subtypes in 
terms of the parameters mentioned above.

A total of 153 CSs were performed with the indica-
tion of BP. As the standard protocol of our clinic 
vaginal delivery is not performed for BP, so our CS 
rate was 100% for BP patients. The BP rate within all 
cesarean deliveries was 4.12%. Studies from Turkey 
indicate the rate of BP among all cases of CS to be 
6-12% (9-11). Our clinic is a referral center, and thus, 
the rate of complicated pregnancies and the inci-

dence of CS are comparatively high. Hence, the rate 
of BP within all cases of CS is comparatively low.

Today, there is still no ideal method of delivery for 
BP. The first possible option is an external cephalic 
version (ECV), where delivery is completed vaginally 
if successful, and surgically, if not. The literature indi-
cates that ECV and its potential complications must 
be described to the expecting mother in detail, and 
performed only after their consent (12). Another 
option is to try vaginal delivery in a breech presenta-
tion if ECV fails. Another possible option is a planned 
CS. The final decision of the delivery method will 
depend on the experience of the physician, the avail-
able facilities and the preference of the expecting 
mother (13).

ACOG states that vaginal delivery is an option for 
babies delivered at ≥37. gestational week in an 
incomplete or complete breech position, that weigh 
2500-4000 g, and have not have any fetal abnor-
malities (13). However, the multicenter randomized 
‘Term Breech Trial’ study published in Lancet in 2000 
found that perinatal and neonatal mortality and 
severe neonatal morbidity were significantly lower 
in planned CS when compared to planned vaginal 
delivery (14). Later studies also evaluated the perspec-
tives of the physician and found that they were more 
likely to prefer CS for BP (15). 

Elective or emergency CS will have different morbidity 
and mortality outcomes for the mother and the 

Apgar 1
Apgar 5
Delta Hemoglobin
Operation time
Adverse clinical events*
     No
     Yes
Operation type *
     Emergency
     Elective

table 3. Comparison of parameters according to cervical dilatation.

a, b: The results of the cervical dilation groups marked with the same latter are not statistically different
*frequency (percentage) 
Delta Hemoglobin = [postoperative hemoglobin] – [preoperative hemoglobin]

Group 1
(0-1 cm cervical dilation)

(n=119)

7 (5 -7) a

9 (8 -9) a

0.9 (0-2.5) a

60 (45-95) a

117 (98.3)
2 (1.7)

2 (1.7)
117 (98.3)

Group 2
(2-3 cm cervical dilation)

(n=23)

7 (4-7) b

9 (7-9) b

1.4 (0.4-3.1) b

75 (45-110) b

17 (73.9)
6 (26.1)

16 (69.6)
7 (30.4)

p

<0.001
<0.001
0.001

<0.001

<0.001

<0.001

Group 3
(4 cm and more)

(n=11)

7 (4-7) b

9 (6-9) b

1.7 (0.5-4.7) b

75 (65-115) b

6 (54.5)
5 (45.5)

11 (100)
---
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baby. There are many studies comparing emergency 
and elective CS procedures (16-18). The literature 
defines an elective cesarean section as an operation 
performed within working hours (typically between 
08:00 and 17:00) with an anesthesia team, the neo-
natal care team and the entire operation team ready 
at the scheduled time (19). We have based our defini-
tion of elective C-section on these criteria. However, 
there is no consensus both on the delivery method 
in breech presentation and definitiive criteria for an 
emergency cesarean section.

Some medical centers prefer to try the external 
cephalic version in BP and resort to a cesarean sec-
tion only if it fails, whereas others directly try vaginal 
birth in BP and switch to emergency cesarean deliv-
ery if required due to any indication (non-progressive 
labor, etc.). Some other medical centers plan CS in 
BP in the appropriate gestational week and plan an 
emergency operation in case of pain and dilation, 
which are considered to indicate a need for CS. 
Another option is to perform a CS with the start of 
the first labor contractions and cervical dilation, 
without planning beforehand. In this case, BP itself 
has not been considered as an indication for CS until 
the patient is called a post-term. There are not 
enough studies on the different forms of manage-
ment for BP.

However, majorly of physicians prefer cesarean deliv-
ery for breech presentations all over the world and 
in Turkey. Vaginal birth is virtually abondoned due to 
medicolegal concerns (20). Hence, it becomes harder 
and harder to find physicians that are experienced in 
vaginal birth in cases with BP.

Physicians tend to plan CS directly without trying 
vaginal birth in BP. Studies in the literature compare 
vaginal birth and CS in BP, but only include patients 
that were operated when vaginal birth was tried 
but failed (21). Our study is the first to compare elec-
tive CS with emergency CS that is performed at the 
onset of the first contraction or cervical dilation 
(considered as indications for emergency CS) in BP 
pregnancies. 

The median gestation week of the emergency CS 
patients was 37, whereas it was 38.1 weeks for elec-
tive CS patients with BP. This shows that some preg-

nant women that are waiting for their scheduled 
elective CS can undergo emergency CS due to early 
labor. Preterm and even late preterm births are asso-
ciated with poor outcomes compared to term births 
(22). In Turkish medical practice, physicians schedule 
BP patients a CS before the start of labor. However, 
false labor pains and cervical dilation that is actually 
not progressive can lead to an unnecessary preterm 
birth and bring along the risks associated with emer-
gency CS. If the physician will schedule the CS before 
the start of labor, they must carefully evaluate cervi-
cal dilation and false labor pains to avoid unneces-
sary preterm birth.

Although there are some studies comparing elec-
tive CS and emergency CS performed after compli-
cations of vaginal births in the case of BP, our study 
is the first study to compare elective CS with emer-
gency CS performed due to indication of the onset 
of contractions and/or cervical dilation in term 
pregnancies. 

The fact that suspicion of the start of the labor is 
based on subjective evaluation by the physician is 
the most important limitation of our study. Another 
significant limitation is not having tried vaginal deliv-
ery in BP, and not being able to compare the relevant 
outcomes.

ConClusIon

Postoperative parameters of BP patients can be 
negatively affected if they undergo emergency CS 
only because of pain and findings of cervical dilation. 
We conclude that clinicians should closely follow-up 
BP patients up until the scheduled elective CS and be 
prepared for a possible emergency operation while 
avoiding iatrogenic preterm birth, if possible.

Ethics Committee Approval: This study was granted 
ethical approval by the relevant Ethics Committee 
(Health Science University, Gulhane Medical School 
Local Ethical Committee, Date: 09.25. 2018, Decision 
Number: 18/230). 
Conflict of Interest: None.
Funding: None.
Informed Consent: None due to the retrospective 
design of the study.
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ABSTRACT

Objective: Coronary artery diseases (CADs) are the most common causes of death worldwide. Every year more than 7 million people 
die of CAD which accounts for 12.8% of all –cause deaths. Generally, while a part of the patients recovered without any complication 
during the 3-4 week course of acute myocardial infarction, various complications may occur in the majority of patients. 
Method: In our study, we compared the relationship between the age and the early complications of the 488 ST- elevated acute 
myocardial infarction patients in the coronary intensive care unit in Hamidiye Şişli Etfal Hospital Coronary Intensive Care Unit 
between January 1988 and June 1991.
Conclusion: In our study, although there was no significant difference in terms of myocardial infarction complications between the 
two groups under 60 years old and above, heart failure, cardiogenic shock, premature death and cerebrovascular diseases were 
more frequent in the group over 60 years of age. However, no complication was observed in a total of 129 patients (26.4%). It is 
generally found that young patients with myocardial infarction have low mortality and better prognosis; which may be related to 
their better health status or smaller area of myocardial infarction, it should also be taken into consideration that collateral vessels 
may develop in time. In the elderly, so they can overcome the infarction more easily which increases the possibility of surviving 
their post-infarction life.

Keywords: acute myocardial infarction, ST-elevation, age

ÖZ

Amaç: Koroner arter hastalıkları (KAH) tüm dünyada ölümün en sık nedenidir. Her yıl 7 milyondan fazla kişi KAH nedeniyle ölmektedir 
ve tüm ölümlerin %12,8’sini oluşturmaktadır. Genel olarak akut miyokard inlarktüsünün 3-4 haftalık seyrinde hastaların bir bölümü 
komplikasyonsuz olarak iyileşirken hastaların büyük çoğunluğunda, değişik önemde çeşitli komplikasyonlar ortaya çıkabilir.
Yöntem: Çalışmamızda, Hamidiye Şişli Etfal Hastanesi Koroner Yoğun Bakım Ünitesinde 1988 Ocak-1991 Haziran ayları arasında 
koroner yoğun bakım ünitesinde takip ettiğimiz 488 ST elevasyonlu akut miyokard infarktüsü hastasında gelişen erken komplikasyon-
ların yaş ile ilişkilerini karşılaştırdık. 
Sonuç: Yaptığımız çalışmada 60 yaş altı ve üstü her iki grup arasında miyokard infarktüsü komplikasyonları yönünden genelde anlam-
lı fark olmamakla birlikte, kalp yetmezliği, kardiyojenik şok, erken ölüm, serebrovasküler hastalıklar 60 yaş üstü grupta daha sıktı. 
Bununla birlikte toplam 129 hastada (% 26.4) hiç bir komplikasyon görülmedi. Çalışmalarda genellikle genç miyokard infarktüslülerin 
mortalitesinin düşük, prognozunun daha iyi bulunması genç hastaların sağlık durumu veya miyokard infarktüs alanının daha elveriş-
li olmasına bağlı olabileceği düşünülse de, yaşlılarda zamanla kolIeteral damarların gelişebileceği, infarktı daha kolay atlatabilecek-
leri ve infarkt sonrası yaşamlarını sürdürebilme olasılığını arttıracağı da göz önünde bulundurulmalıdır.

Anahtar kelimeler: akut miyokart enfarktüs, ST elevasyonu, yaş

In Patients with ST-Elevated Myocardial Infarction
The Relationship Between Complications Developed and Age 

ST-Elevasyonlu Miyokard Enfarktüs Olgularında Gelişen Komplikasyonların 
Yaş ile İlişkisi
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INTRoDuCTIoN

Coronary artery diseases (CADs) are the most com-
mon causes of death worldwide. More than 7 million 
people die every year due to CAD which accounts for 
12.8% of all –cause deaths (1).

Myocardial infarction (MI) is defined as myocardial 
cell death due to prolonged ischemia in pathology. 
Electrocardiography (ECG) and measurement of car-
diac biomarkers are the current diagnostic corner-
stones that complement the clinical assessment (2). 
Clinical manifestations of ischemic heart disease are 
silent ischemia, stable angina pectoris, unstable 
angina, MI, heart failure and sudden death (3). 

In Turkey, according to the data of the TEKHARF (Heart 
Disease and Risk Factors in Turkish Adults) study, it is 
estimated that approximately 2 million people have 
CAD, and annually 90-100 thousand new cases occur, 
and 130,000 people die due to CAD (4,5).

Generally, in the 3-4 week course of acute myocardial 
infarction, some of the patients recover without com-
pilications. But in the vast majority of patients, various 
complications of different significance may occur. 
Dysrhythmias (bradyarrhythmia, fascicular block, 
tachyarrhythmia, ventricular tachycardia, ventricular 
fibrillation), left ventricular failure, cardiogenic shock, 
myocardial rupture, ventricular aneurysm, left ven-
tricular thrombus and arterial embolism, pulmonary 
embolism, pericardial effusion, pericarditis, Dressler 
syndrome, sudden death are some of these complica-
tions. The occurrence of these complications depends 
on the size of the infarction, its localization, age, gen-
der, risk factors carried by the person, whetherthe 
patient has had an infarction before, and patient’s 
timely transport to the hospital and coronary units (6). 
In our study, in patients with ST-elevated acute myo-
cardial infarction that we followed up in the coronary 
intensive care unit; we aimed to investigate the rela-
tionship between early complications and age.

MATERIAl and METhoD

Four hundred and eighty-eight patients who were 
hospitalized in the Hamidiye Şişli Etfal Hospital 
Coronary Intensive Care Unit with the diagnosis of ST 
–elevated myocardial infarction (STEMI) between 

January 1988 and June 1991 were included in the 
study. In patients included in the study and diag-
nosed with STEMI; an anamnesis of ischemic chest 
pain lasting more than 20 minutes, newly emerged 
pathological Q wave changes, ST and T wave changes 
in ECG, and typically increasing and decreasing 
serum enzyme activities were elicited. Since all 
patients firstly applied to our emergency outpatient 
clinic of internal medicine, their first echocardio-
graphic examinations (ECG) were performed there, 
and then repeated every day during their stay in the 
intensive care unit.

ECGs were taken at a rate of 25/sec and a total of 12 
leads were examined including 3 standard, 3 unipolar 
extremity, and 6 precordial leads. Meanwhile, electro-
cardiographic traces and D2 and V1 derivations were 
recorded and examined for a long time to better rec-
ognize the rhythm disturbances. Complications as 
rhythm and conduction disorders were detected dur-
ing continuous follow-up, and evaluated in line with 
changing and developing symptoms and signs. For 
this purpose, fever, arterial blood pressure, pulse rate, 
and heart rate were measured, and frequent physical 
examinations were performed.

Complete blood count, erythrocyte sedimentation 
rate, complete urinalysis, serum glutamic oxalacetic 
transaminase (SGOT), lactate dehydrogenase (LDH), 
creatine kinase (CK), CK-MB, blood sugar, creatinine, 
blood urea nitrogen, blood electrolytes were evalu-
ated in each patient These tests were performed in 
biochemistry and bacteriology laboratory of our hos-
pital. Meanwhile, SGOT, LDH, CK, CK-MB analyses 
were repeated every day in terms of progression of 
acute myocardial infarction. Echocardiographic and 
angiographic procedures were also performed in 
patients in case of need, and cranial imaging was 
also performed if necessary.

RESulTS

Four hundred and eighty-eight patients who applied 
to our clinic between 1988 and 1991 and followed 
up in the Coronary Intensive Care Unit with the diag-
nosis of ST -Elevated Acute Myocardial Infarction; 
were divided into two age groups as those aged ≤ 60 
(Group 1; n=254)) , and > 60 years (Group 2: n=234)). 
Complications of myocardial infarction in the coronary 
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intensive care unit in Groups 1, and 2 were compared.

Three hundred and seventy-three (76.4%) patients 
were men and 118 (24.1%) of them were women. 
The ages of the patients ranged between 21, and 96 
years, (mean: 57.38 years), the ages of women 
ranged between 35, and 87 years (mean: 63.87 
years). Complications evaluated in both groups were 
dysrhythmias, congestive heart failure (CHF), severe 
rhythm disorder (ventricular tachycardia and fibrilla-
tion), pericarditis, sudden death, and cardiogenic 
shock. These complications were monitored while 
patients were hospitalized in the coronary intensive 
care unit. However, no complications were observed 
in 129 patients (26.4%) (Table 1).

There was no significant difference in terms of ven-
tricular fibrillation in both groups (p<0.1). However, 
8 of 12 patients aged 60 and under responded to 
defibrillation, but 4 patients died (33.3%). In Group 2 
16 patients (76.1%) died. Ventricular fibrillation was 
seen in the group aged over 60, and led to more 
mortal consequences.

Cerebral hemorrhage, embolism and ischemic 
attacks were evaluated as cerebrovascular disease 
(CVD). CVD was observed in a total of 12 patients 
(2.4%), 2 of them were under the age of 60 and 10 
were over the age of 60. There was a significant dif-
ference between the two groups (p<0.01).

Seventy-six of 488 patients in the study were lost 
while being followed up in the coronary intensive 
care unit, and 75% of deaths occurred in the first 
day. Twenty-three (9.05%) patients aged ≤ 60 years, 
and 53 patients over 60 years of age (22.6%) exited 
These two mortality rates were found to be highly 
statistically significant (p<0.001) (Table 2).

DISCuSSIoN

We investigated the distribution of the complica-
tions developed in 488 patients diagnosed with 
ST-elevated acute myocardial infarction in the coro-
nary intensive care unit of our hospital between 
1988 and 1991, by age groups and compared our 
results with the literature. The frequency of rhythm 
and conduction disorders without ventricular fibrilla-
tion was largely in line with studies on this subject 
(7-9). In our study, ventricular fibrillation developed in 
a total of 33 patients, and there was no significant 
difference in terms of frequency of ventricular fibril-
lation between the two age groups. This result was 
compatible with the studies in the literature (7-9).

A total of 87 patients had various levels of heart fail-
ure, and a statistically significant difference was 
found in terms of heart failure in the group aged 
over 60 years (p<0.001). Some studies published 
similar results, (10-12); while in some other studies any 
significant difference could not be detected in terms 
of heart failure among age groups (13).

Cardiogenic shock developed in 40 of the patients we 
followed and these patients were more commonly 
over the age of 60. Some studies in the literature sup-
ported our data (10-12), while others revealed different 
results (8,9,14). Early deaths in our coronary intensive 
care patients were found to be significantly more 
common over 60 years of age, and this result is com-

Table 1. Comparison of complications in both groups.

Complications

Dysrhythmia
Heart failure
Cardiogenic shock
Pericarditis
Ventricular fibrillation
Sudden death
Uncomplicated

Group 1 
n:255

104 (40.9%)
25 (9.8%)
14 (5.5%)
13 (5.1%)
12 (4.7%)
1 (0.4%)

85 (33.4%)

Group 2 
n:234

73 (31.2%)
62 (26.5%)
26 (1.1%)
5 (2.1%)
21 (9%)
3 (1.3%)

44 (18.8%)

Total

177 (36.3%)
87 (17.8%)
40 (8.2%)
18 (3.7%)
33 (6.8%)
4 (0.8%)

129 (26.4%)

p

<0.3
<0.001
<0.05
<0.1
<0.1
<0.3

<0.001

Table 2. Mortality of patients followed in coronary intensive care 
unit.

Surviving
Deceased

Group 1

254
23 (9.05%)

Group 2 

234
53 (22.6%)

Total

488
76 (45.5%)

p

<0.001
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patible with similar studies in the literature (12,13).

Eighteen of the patients we followed developed 
pericarditis, and although not statistically significant, 
pericarditis were more frequently seen under the 
age of 60. Findings of Farrell et al. and also James et 
al. were compatible with the findings in our study 
(12,13).

In our study, although there is no significant differ-
ence in terms of complications of myocardial infarc-
tion between both groups under and over 60 years 
of age; heart failure, cardiogenic shock, early death, 
cerebrovascular diseases were more common in the 
group over 60 years of age.

Although the infarct size was smaller in the elderly 
compared to the younger ones, left ventricular ejec-
tion fraction was lower, and congestive heart failure 
and cardiogenic shock developed more frequently. 
Thus, acute myocardial infarction became less lethal 
in young patients than in the elderly. However, toler-
ance to heart failure, arrhythmia and hypotension 
was significantly lower in the elderly. Opinions stat-
ing that the significant difference in mortality 
between the two groups can be explained by the 
more frequently seen multisystem diseases in elder-
ly patients are generally supported.

Other predisposing causes to heart failure in the 
elderly are cardiovascular diseases such as age-relat-
ed left ventricular hypertrophy, decreased ventricu-
lar compliance, and concomitant hypertension.

Mortality and morbidity rates in our elderly patients 
were similar to mortality and morbidity rates in 
other studies. All over the world, the incidence of 
myocardial infarction increases with age. Although 
mortality and morbidity rates are higher in the 
elderly after acute myocardial infarction, specific fac-
tors responsible for higher complication rates have 
not been clearly identified (12).

It has been generally reported that young patients 
with myocardial infarction have low mortality 
rates,and better prognosis; may be due to their bet-
ter health status or smaller area infarct area. In the 
elderly it should also be taken into consideration 
that collateral vessels may develop in time, so they 

can overcome the infarction more easily which 
increases their post-infarction survival rates.

Ethics Committee Approval: Bakırköy Dr. Approval 
was obtained from the Sadi Konuk Training and 
Research Hospital Clinical Research Ethics Committee 
(218/33, 13.09.2018).
Conflict of interests: There is no conflict of interest.
Funding: There is no funding.
Informed Consent: Informed consent of the patients 
was obtained.

REFERENCES

1.  Steg PG, James SK, Atar D, et al. ESC Guidelines for the man-
agement of acute myocardial infarction in patients presenting 
with ST-segment elevation. Eur Heart J. 2012;33(20):2569-
619. 

 https://doi.org/10.1093/eurheartj/ehs215
2.  Alpert JS, Thygesen K. A new global definition of myocardial 

infarction for the 21st century. Pol Arch Med Wewn. 
2007;117(11-12):485-6. 

 PMID: 18363245.
 https://doi.org/10.20452/pamw.232
3.  Bassand JP, Hamm CW, Ardissino D, Boersma E, Budaj A, 

Fernández-Avilés F, et al. ST segment yükselmesi olmayan 
akut koroner sendromların tanı ve tedavi kılavuzu. Eur Heart 
J. 2007;28(13):1598-660. 

 https://doi.org/10.1093/eurheartj/ehm161
4.  Enar R. Temel kardiyoloji semiyoloji ve kardiyovasküler 

hastalıklar. İstanbul: Nobel Tıp Kitabevleri; 2007. p. 557-9.
5.  Onat A, Uğur M, Çiçek G, et al. TEKHARF 2009 taraması: Kırsal 

kesim ve kentlerde benzer kardiyovasküler ölüm riski. Türk 
Kardiyol Dern Arş. 2010;38(3):159-63.

6.  Amsterdam EA, Wenger NK, Brindis RG, Casey DE Jr, Ganiats 
TG, Holmes DR Jr, et al. 2014 AHA/ACC Guideline for the 
Management of Patients with Non-ST-Elevation Acute 
Coronary Syndromes: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice 
Guidelines. J Am Coll Cardiol. 2014;64(24):e139-e228. 

 Erratum in: J Am Coll Cardiol. 2014;64(24):2713-4. Dosage 
error in article text. PMID: 25260718.

 https://doi.org/10.1016/j.jacc.2014.09.017
7.  Davia JE, Hallal FJ, Cheitlin MD, Gregoratos G, McCarty R, 

Foote W. Coronary artery disease in young patients: arterio-
graphic and clinical review of 40 cases aged 35 and under. Am 
Heart J. 1974;87(6):689-96. PMID: 4828802.

 https://doi.org/10.1016/0002-8703(74)90412-8
8.  Dolder MA, Oliver MF. Myocardial infarction in young men. 

Study of risk factors in nine countries. Br Heart J. 
1975;37(5):493-503. 

 PMID: 1137658; PMCID: PMC482827.
 https://doi.org/10.1136/hrt.37.5.493
9.  Bergstrand R, Vedin A, Wilhelmsson C, Wallin J, Wedel H, 

Wilhelmsen L. Myocardial infarction among men below age 
40. Br Heart J. 1978;40(7):783-8. 

 PMID: 687475; PMCID: PMC483484.
 https://doi.org/10.1136/hrt.40.7.783
10.  Harris R, Piracha AR. Acute myocardial infarction in the aged: 

prognosis and management. J Am Geriatr Soc. 1970;18(11): 
893-904. 

 PMID: 5471846.
 https://doi.org/10.1111/j.1532-5415.1970.tb02841.x
11.  Yang XS, Nillems JL, DeGest H.Acute myocardial infarction in 

the aged: prognosis and manegment. J Am Geriatr Soc18:893-



142

Med J Bakirkoy 2020;16(2):138-42

4,1970.
 https://doi.org/10.1111/j.1532-5415.1970.tb02841.x
12.  Tofler GH, Muller JE, Stone PH, et al. Factors leading to 

shorter survival after acute myocardial infarction in patients 
ages 65 to 75 years compared with younger patients. Am J 
Cardiol. 1988;62(13):860-7. 

 PMID: 3177233.
 https://doi.org/10.1016/0002-9149(88)90882-X

13.  Uhl GS, Farrell PW. Myocardial infarction in young adults: risk 
factors and natural history. Am Heart J. 1983;105(4):548-53. 
PMID: 6837409.

 https://doi.org/10.1016/0002-8703(83)90476-3
14.  Walker WJ, Gregoratos G. Myocardial infarction in young 

men. Am J Cardiol. 1967;19(3):339-43. 
 PMID: 6020303.
 https://doi.org/10.1016/0002-9149(67)90445-6



143

ABSTRACT

Objective: The aim of the study was to describe the prevalence, clinical characteristics of hypercalcemia and the impacts on renal function 
and survival in emergency department (ED) patients.
Method: We conducted a retrospective cross sectional descriptive study, all patient admitted between January 1, 2017, and January 1, 2018 
to the ED of University of Health Sciences Bakirkoy TAR, were screened for the presence of hypercalcemia, defined as a serum calcium level 
greater than 10.3 mg/dL. Demographic, laboratory and outcome data were collected.
Results: During the study period, 1.246 of 318.527 patients (120.418 patients received a measurement of serum calcium) (0.01%) were found 
to have hypercalcemia (Serum calcium 11.0±0.8 mg/dL) Mild hypercalcemia seen more frequently (calcium level <12 mg/dL, 94.3%). Renal 
fuction was normal in 995 (79.8%) of all patients with hypercalcemia. The total mortality rate was 0.01%, and death was associated with 
higher age, higher calcium level, lower albumin, lower hemoglobin, higher creatinine and higher white blood cells (all p<0.05).
Conclusions: Although hypercalcemia is common in ED, severe hypercalcemia is rare and fatal. Therefore we recommend measuring the 
serum calcium level in at-risk patients in the ED and treatment should be initiated to detected underlying disease.

Keywords: hypecalcemia, electrolyte disturbance, emergency department

ÖZ

Amaç: Bu çalışmayla acil servise başvuran hastalarda hiperkalsemi prevelansını, klinik özelliklerini, böbrek fonksiyonu üzerine etkilerini ve 
mortalite oranını belirlemeyi amaçladık.
Yöntem: Retrospektif kesitsel tanımlayıcı olarak 1 Ocak 2017 ve 1 Ocak 2018 tarihleri arasında Sağlık Bilimleri Üniversitesi Bakırköy Dr. Sadi 
Konuk Eğitim ve Araştırma Hastanesi Acil Servisine başvuran hastalarda, kalsiyum seviyesi 10,3 mg/dL’den daha yüksek olanlar belirlendi. Bu 
hastaların demografik, laboratuvar ve klinik verileri toplandı. 
Bulgular: Bir yıllık süreçte başvuran 318.527 hasta içinden 120.418 hastada kalsiyum seviyesi tetkik edildi ve hastaların 1.246’sında (%0,01) 
hiperkalsemi saptandı. (Serum kalsiyum 11,0±0,8 mg/dL). Hastaların %94,3’ünde hafif hiperkalsemi vardı (kalsiyum seviyesi <12 mg/dL, 
%94,3). Hastaların %79,8’inde renal fonksiyonları normaldi. Mortalite oranı %0,01 idi. İleri yaş, ağır hiperkalsemi, kreatinin yüksekliği ve 
lökositoz durumları mortalite ile ilişkili saptandı (p<0,05). Ek olarak albumin ve hemoglobin değerleri daha düşük olan hastalarda mortalite 
oranının arttığı görüldü (p<0,05).
Sonuç: Şiddetli hiperkalsemi nadir görülmesine rağmen ölümcül olabilmektedir. Bu nedenle acil servise başvuran risk altındaki hastalarda 
serum kalsiyum düzeyini ölçmeyi ve zaman kaybetmeden altta yatan hastalığı tedavi etmeyi öneriyoruz.

Anahtar kelimeler: hiperkalsemi, elektrolit bozuklukları, acil servis
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InTRODuCTIOn

Electrolyte disorders are commonly observed in the 
ED. Deterioration of calcium levels is very important 
issue. The clinical range of hypocalcemia and hyper-
calcemia is wide and can cause death. Although 
many patients are diagnosed as asymptomatic in 
practice, it is common in patients applying for ED 
with different symptoms. There was a few studies on 
electrolyte disorders in ED. Two of them retrospec-
tive study on the epidemiology of hypercalcemia in 
the ED has been published (1,2). Also a study on hos-
pitalized patients from Hong Kong confirmed hyper-
calcemia. (Incidence 1%) (3). A <5% incidence was 
found in hospital admission patients and less than 
1.0% in outpatients (4,5). The clinical range of hyper-
calcemia is wide. It also cause neurologic symptoms 
such as weakness, lethargy, and even coma. On the 
other hand, it causes gastrointestinal signs such as 
vomiting, nausea (6).

Most patients with hypercalcemia are asymptomat-
ic; but symtoms of hypercalcemia usually propor-
tional to calcium elevation. Symptoms may be rapid 
onset because of calcium serum level variability and 
the underlying disease. When serum calcium level 
exceeds 14.0 mg/dL, hypercalcemia crisis occurs. 
This is associated with mortality. In this case severe 
complications may occur. Therefore, it is necessary 
to measure the serum calcium level in patients 
admitted to ED. In addition, Hypercalcemia can be 
seen in conjunction with other electrolyte should be 
noted. Especially magnesium and sodium homeosta-
sis should be looked at when evaluating patients (7).

We evaluated patients who admitted to the ED with 
symptoms of hypercalcemia. We investigate the 
prevalence of hypercalcemia, survival of ED patients 
and hypercalcemia association with renal failure. 

MATERIAL AnD METHODS

In this retrospective descriptive study , the database 
of the central laboratory of University of Health 
Sciences Bakirkoy TAR was scanned for elevated 
serum calcium levels from the Department of ED. All 
patients admitted between January 1, 2017, and 
January 1, 2018. In our hospital, the level of serum 
calcium is 8.6 to 10.3 mg/dL is normal range. We 

defined hypercalcemia was serum total calcium con-
centration greater than 10.3 mg/dL. In addition; 
serum albumin level affects serum calcium level. 
Therefore, we perform a correction formula was 
used to calculate exact calcium level: [1] Corrected 
total serum calcium level (mg/dL) = measured total 
calcium level (mg/dL) + 0.8 × [4.0 - albumin concen-
tration (g/dL)].

Patients were divided into three parts depending on 
serum calcium levels. Mild hypercalcemia (10.3-11.9 
mg/dL), moderate hypercalcemia (12.0-14.0 mg/dL), 
and severe hypercalcemia (>14.0 mg/dL). 
Demographic data (all identified patientes, namely, 
age and gender) were recorded. Biochemical data 
including sodium, magnesium, creatine, albumin 
concentration, renal function test results and hemo-
gram results were also recorded. All patients fol-
lowed from the duration of in-hospital to until his or 
her discharge and in-hospital mortality.

Statistical analysis was performed by use of SPSS 
19.0. Data are presented as mean±SD. Student’s 
t-test, Mann Whitney U test was used to compare 
demographic and biochemical data between survi-
vor and nonsurvivor groups. X2 test used for the sta-
tistical significance of the effect of various degrees of 
hypercalcemia on mortality rate, renal failure, and 
other variables. In additon, independent variables 
was selected on factors that showed significant 
changes between survivors and nonsurvivors. A P- 
value less than 0.05 was statistically significant.

RESuLTS

During in this study, 318527 patients (all admitted 
patients) were admitted to our ED, of which 120418 
(37%) received a measurement of serum calcium 
levels. Among them, 1246 patients (0.01%) present-
ed with hypercalcemia. 635 (51%) patients were 
female and 611 (49%) patients were male. Median 
serum calcium was 10.77 mg/dL, with 21 mg/dL 
being the highest serum calcium value observed. 
Reference calcium level was 8.6-10.3 mg/dL. Mild 
hypercalcemia was defined as serum calcium level 
10.3-11.9 mg/dL, moderate hypercalcemia was 
defined as 12-14 mg/dL and severe hypercalcemia 
was defined as 14 mg/dL. Most of patients had mild 
hypercalcemia (calcium level 10.3-12 mg/dL, 94.37%) 
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The level of hypercalcemia in respect to the age dis-
tribution of the patients participated in our study 
which was split into 7 groups (20 years, 20-29 years, 
30-39 years, 40-49 years, 50-59 years, 60-69 years,70 
years) is investigated. Mild hypercalcemia found to 
be significantly (p=0.003) in 20-29 years (17.14%) 
and 50-59 years (17.32%) among all the other age 
groups. Moderate hypercalcemia found to be signifi-
cantly (p=0.000) in 50-59 years (25.0%), 60-69 years 
(25.0%) and 70 years (38.46%). There was no signifi-
cant difference in the age distribution of groups with 
severe hypercalcemia (p=0.198) (Table 2).

In order to track seasonal variation of serum calcium 
levels, the serum calcium levels of the study samples 
in respect to each month were investigated. Mild 
hypercalcemia, the case numbers were significantly 
(p=0.000) elevated in September (24.02%) and 

October (23.66%). Moderate/severe hypercalcemia 
wasn’t found to be significantly in respect to each 
months. Overall, the cases of mild hypercalcemia 
found to be significantly (p=0.0001) elevated among 
all the other hypercalcemia groups screened during 
the whole year.

The major determinants of renal failure are serum 
urea and creatinine values in respect to plasma cal-
cium levels were investigated. As compared to mild 
hypercalcemia, serum creatinine levels were signifi-
cantly (p=0.000) elevated in severe hypercalcemia. 
With increasing calcium level, the incidence of con-
current renal failure also increased after the uremic 
group is excluded. Also, urea levels found to be 
decreased in mild hypercalcemia as compared to 
severe hypercalcemia.

Since anemia is common in advanced renal failure, 
hemoglobin levels were also investigated in respect 
to plasma calcium levels. As compared to severe or 
moderate hypercalcemia serum hemoglobin is ele-

Table 1. Characteristics of Hypercalcemic Patients.

Female gender, n (%)
Male gender, n (%)

635 (50.96)
611 (49.04)

Table 2. The level of hypercalcemia in respect to the age distribution of the patients.

Patients, n (%)
Age Groups
20 years
20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70 years
P value

Mild (10.3-11.9 mg/dL)

1174 ( 94.37)

148 (99.33)
197 (98.99)
152 (99.35)
155 (98.1)

200 (92.17)
155 (88.57)
167 (89.53)

0.003

Moderate (11.9-14.0 mg/dL)

52 ( 4.18)

1 (0.67)
2 (1.01)
1 (0.65)
2 (1.27)

13 (5.99)
13 (7.43)

20 (10.36)
0.000

Severe (Camg/dL)

18 (1.45)

0 (0.00)
0 (0.00)
0 (0.00)
1 (0.63)
4 (1.84)
7 (4.00)
6 (3.11)
0.198

P value*

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Table 3. Serum calcium levels stratified for the laboratory finding.

Calcium

Creatinine

Urea

Albumin

WBC

Hemoglobin

Trombocyte

Mild hypercalcemia
Mean+SD

Med. (Min.-Max.)

10.84±0.29
10.75- (10.3-11.94)

1.09±1.16
0.86- (0.21-19.04)

40.02±28.96
32- (10-276)

4.82±0.63
4.9- (0.1-6.8)
10.89±4.28

9.93- (0-38.5)
13.88±2.19
14- (0-20.9)

298.44±110.63
289- (1.52-2166)

Moderate hypercalcemia
Mean+SD

Med. (Min.-Max.)

12.72±0.59
12.58- (12-13.94)

1.77±1.79
0.95- (0.52-8.18)

74.46±55.71
58.5- (17-264)

3.54±0.86
3.6- (2-5.2)
14.53±8.49

11- (4.23-37.39)
11.26±2.61

11.54- (6.63-15.3)
287.78±165.69
251- (26.7-744)

Severe hypercalcemia
Mean+SD

Med. (Min.-Max.)

15.65±1.33
15.32- (14.01-19.35)

2.95±2.14
2.98- (0.53-9.13)

118.88±63.42
100- (24-223)

3.29±0.61
3.5- (2.2-4.1)
19.53±10.56

15.69- (7.29-42.1)
10.38±2.82

10.3- (5.02-14.7)
222.27±95.6

236.5- (55.09-353)

p
 

0.000

0.000

0.000

0.000

0.000

0.000

0.005
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vated in mild hypercalcemia. Serum albumin level 
found to be significantly (p=0.000) elevated in mild 
hypercalcemia compared to moderate or severe 
hypercalcemia. Also compared to mild hypercalce-
mia white blood count is elevated in severe hypercal-
cemia (p=0.001). Hemoglobin levels found to be sig-
nificantly higher in mild hypercalcemia rather than 
moderate or severe hypercalcemia (Table 3).

Survival among the study samples is significantly 
(P=0.002) higher in 20 years 20-29 years of age. 
Mortality is significantly (P=0.005) higher in70 years 

of age. The mortality rate increased significantly as 
the hypercalcemia progressed. Patients with severe 
hypercalcemia had the highest mortality rate ( 11,1% 
p=0.002) (Table 5). Patients who died had signifi-
cantly higher calcium, higher white blood count, and 
lower albumin levels, whereas gender, hemoglobin 
levels and platelet counts were similar in both survi-
vors and non-survivors (Table 4).

DISCuSSIOn

We have presented although hypercalcemia was 
common electrolyte disturbance in patients in the 
ED but severe hypercalcemia was rare and fatal. The 
incidence was much lower in our study than in other 
studies (4,5). In one of the other studies, the incidence 
of hypercalcemia was detected 7.5% (1). Some stud-
ies similar to our study, the prevalence of hypercal-
cemia is low (2). Also the low prevalence of hypercal-
cemia was detected in hospitalized patients in some 
studies (12,13).

In our study on more than 120 000 ED patients, 
0.01% were identified to have hypercalcemia defined 
as a serum calcium exceeding 10.3 mg/dL after cor-
rection for serum albumin. Hypercalcemia can be 
seen in conjunction with other electrolyte should be 
noted. Especially magnesium and sodium homeosta-
sis should be looked at when evaluating patients (7). 
The vast majority of our patients had previously 
been diagnosed with hyperparathyroidism and 
malignancy. Hyperparathyroidism and malignancy 
most common cause of hypercalcemia. Similar 
results have been shown in the etiology of hypercal-
cemia in many previous studies (4,5,8,9). High incidence 
of hypercalcemia in patients diagnosed with malig-
nancy is explained by several different mechanisms. 
These mechanisms depend on type and degree of 
malignancy. Hypercalcemia is common, especially in 
cases of advanced cancer or terminal stage. These 
conditions are considered bad prognosis. The aver-
age survival expectancy is usually very short in these 
patients.

Increased bone resorption, calcium absorption from 
the intestine and reduction of renal tubular reabsor-
bion are some of the mechanisms of hypercalcemia 
in the head. Hypercalcemia is also seen in cases such 

Table 4. Comparison between hypercalcemic patients who survi-
ved and those who died.

Calcium

Creatinine

Urea

Albumin

WBC

Hemoglobin

Trombocyte

Survivors
Mean+SD

Med. (Min.-Max.)

10.93±0.8
10.75- (7.92-19.35)

1.13±1.21
0.87- (0.21-19.04)

42.6±32.39
33- (10-262)

4.74±0.71
4.9- (0.1-6.8)
11.18±4.79

10.06- (0-48.41)
13.74±2.29

13.9- (0-20.9)
296.08±112.14

288- (1.52-2166)

non-survivors
Mean+SD

Med. (Min.-Max.)

12.13±1.76
11.75- (8.57-15.76)

2.92±2.19
2.28- (0.92-9.13)

110.24±80.24
93- (24-276)

3.76±0.87
3.6- (2.1-5.5)
18.11±10.59

13.5- (3.61-42.1)
12.41±2.99

12.94- (6.76-16.5)
269.84±160.31
283- (51-536.2)

p
 

0.001

0.000

0.000

0.000

0.001

0.093

0.606

* Mann Whitney U test

Table 5. Comparison between level of hypercalcemia in patients 
who survived and those who died.

Mild hypercalcemia
Moderate hypercalcemia
Severe hypercalcemia
p

Survivors
n (%)

1160 (98.80)
51 (98.08)
16 (88.89)

non survivors
n (%)

14 (1.20)
1 (1.92)

2 (11.11)*
0.002*

*x2 test

Table 6. Genders of hypercalcemic patients who survived and 
those who died.

Female
Male
p

Survivors
n (%)

625 (98.58)
603 (98.69)

0.530

non survivors
n (%)

9 (1.42)
8 (1.31)
0.808

* x2 test
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as severe systemic infections, increased cytokine 
release, diabetic ketoacidosis, liver abscess (1). In 
some studies, uremia has also shown that hypercal-
cemia is a common cause. Reduction of renal tubular 
reabsorbion of calcium, reduced glomerular filtra-
tion, hypovolemia, nephrotoxic agents are also 
effected renal failure. Therefore, hypercalcemia can 
often occur with acute renal failure due to all these 
mechanisms. This may explain the high incidence of 
acute renal failure with hypercalcemia. In other stud-
ies, acute renal failure with hypercalcemia is com-
monly reported (1,10,11).

The clinical range of hypercalcemia is very wide. 
While not symptoms in the asymptomatic period, 
symptoms become noticeable as serum calcium lev-
els rise (1,2,14). Depending on the underlying diseases 
and complications, the increase in serum calcium 
levels may vary. Therefore, serum calcium levels are 
very important in patients at risk. Patients with 
severe hypercalcemia had the highest mortality rate 
in our study. Patients who died had significantly 
higher calcium and lower albumin levels, whereas 
hemoglobin levels, white blood count and platelet 
counts were similar in both survivors and non-survi-
vors. Similar results to our study have been shown in 
previous studies (1,2,4).

Our study is limited due to its retrospective. 
Restrictions such as not documenting all symptoms 
and symptoms in patients with hypercalcemia, not 
working with each patient of important data such as 
Vitamin PTH and Vitamin D, and giving ambulatuar 
treatment without detecting the underlying disease 
are in the missing aspects of the study.

Consequently, hypercalcemia is seldom electrolyte 
disorder in the ED but severe hypercalcemia is rare 
and harmful. In our study, we found that the mortal-
ity rate was higher as hypercalcemia was more 
severe. Also our results show that in patients with 
higher hypercalcemia, lower albumin levels, higher 
age had the highest mortality. Therefore we recom-
mend measuring the serum calcium level in all 
patients diagnosed with malignancy, both gastroin-
testinal and neurological symptoms and in at-risk 
patients in the ED. In at-risk patients, it is important 
to find the underlying disease starting early in treat-
ment.
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Training and Research Hospital Clinical Research Ethics 
Committee approval was received (2020/185).
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ABSTRACT

Objective: We aimed to raise awareness of patient management by examining the clinical and operative characteristics of patients 
undergoing simple nephrectomy for benign pathologies.
Method: Data of patients who underwent simple nephrectomy for benign pathologies in our clinic between 2008-2019 were reviewed 
retrospectively. Demographic data, nephrectomy indications, renal scintigraphy results and operative characteristics of the patients 
were analyzed.
Results: A total of 90 patients (51 female and 39 male) were included in the study. The mean age of the patients was 45.1 ± 14.6 
years. Fourty-eight of the nephrectomized kidneys were right kidney and 42 were left kidneys. Laparoscopic nephrectomy was 
performed in 47 (52.2%) patients and open nephrectomy was performed in 43 (47.8%) patients. A total of 6 patients (6.6%) had 
peroperative complications. There was no difference in peroperative complications in patients undergoing laparoscopic and open 
nephrectomy (p = 0.14). Patient ages, BMIs and operative times were similar; p = 0.535, p = 0.337 and p = 0.074, respectively.
Conclusion: Laparoscopic and open surgery provides similar surgical results in simple nephrectomies due to benign pathologies 
compared to the surgeon experience.

Keywords: simple nephrectomy, laparoscopic nephrectomy, non-functional kidney

ÖZ

Amaç: Benign patolojiler sebebi ile basit nefrektomi yapılan hastaların klinik ve operatif özelliklerini incelemek sureti ile hasta yöne-
timinde farkındalık yaratmayı amaçladık.
Yöntem: 2008-2019 yılları arasında kliniğimizde benign patolojiler nedeniyle basit nefrektomi yapılan hastaların verileri geriye dönük 
olarak tarandı. Hastaların demografik verileri, nefrektomi endikasyonları, renal sintigrafi sonuçları, operatif özellikleri incelendi.
Bulgular: Çalışmaya 39’u kadın ve 51’i erkek olmak üzere toplam 90 hasta dahil edildi. Hastaların ortalama yaşı 45.1±14.6 yıl idi. 
Nefrektomi yapılan böbreklerin 48’i sağ böbrek iken 42 tanesi sol böbrek idi. Hastaların 47’sine (%52.2) laparoskopik nefrektomi 
yapılırken 43’üne (%47.8) açık nefrektomi yapıldı. Toplam 6 hastada (%6,6) peroperatif komplikasyon izlendi. Laparoskopik ve açık 
nefrektomi yapılan hastalarda peroperatif komplikasyon açısından farklılık izlenmezken (p=0.14), hasta yaşları, VKİ’leri ve operasyon 
süreleri benzer idi; sırasıyla p=0.535, p=0.337 ve p=0.074.
Sonuç: Laparoskopik ve açık cerrahi benign nedenler dolayısı ile yapılan basit nefrektomilerde cerrah deneyimine göre benzer cerra-
hi sonuçlar sunmaktadır.

Anahtar kelimeler: ebasit nefrektomi, laparoskopik nefrektomi, non-fonksiyone böbrek

Evaluation of Clinical and Operative Characteristics of Patients 
Undergoing Laparoscopic and Open Simple Nephrectomy

Laparoskopik ve Açık Basit Nefrektomi Yapılan Hastaların Klinik ve Operatif 
Özelliklerinin Değerlendirilmesi
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INTRODUCTION

While simple nephrectomy is generally used to 
define nephrectomy done for benign pathologies, 
radical nephrectomy is a term used for nephrectomy 
done for malign diseases. This terminology actually 
causes misunderstandings. Although nephrectomy 
can be considered as an easier technique with less 
complications compared to radical nephrectomy 
based on this term, this is not the actual condition as 
accepted by many experienced surgeons. Especially 
nephrectomies related to severe pyelonephritis and 
stone disease can be more difficult and have compli-
cations compared to its radical conjugate [1,2]. Simple 
nephrectomy can be done in many different ways 
such as retroperitoneal, transperitoneal, open, lap-
aroscopic, robot-assited [3,4,5]. Underlying pathology 
affects the operation characteristics.

Our aim in this study was to create awareness in 
patient management by examining clinical and oper-
ative characteristics of patients who had simple 
nephrectomy due to benign pathologies.

MATERIAL and METHOD

After taking the consent of local ethics board of our 
hospital, data of patients who had simple nephrec-
tomy due to benign pathologies in our clinic between 
2008 and 2019 were retrospectively scanned. 
Demographic data, nephrectomy indications, renal 
scintigraphy results and operative characteristics of 
the patients were examined. Male and female 
patients between the ages of 18 and 80 who had 
nephrectomy due to benign pathologies were includ-
ed in the study. Patients who were under 18 years of 
age, had nephrectomy secondary to trauma and 
whose data were unreachable were excluded from 
the study. Patients were separated into two groups 
based on the operation type as open and laparo-
scopic.

Statistical Analysis
SPSS statistics package program version 21 was used 
for data analysis. While constant variables were 
given in mean ± standard deviation, categorical vari-
ables were given in percentages. Mann-Whitney U 
test was used for the comparison of the two groups. 
P<0.05 was regarded as statistically significant.

RESULTS

A total of 90 patients including 39 male and 51 
female patients were included in the study. The 
mean age of the patients was 45.1±14.6 years. 
Nephrectomy was made on the right side in 48 
and left side on 42 of the kidneys. 24 of the 
patients who had nephrectomy had urinary sys-
tem intervention story. When the etiologies of the 
pathologies causing nephrectomy are examined, 
66 (73%) patients had obstruction-causing stone, 
15 (16.6%) had ureteropelvic junction obstruction, 
4 (4,4%) had vesico-ureteral reflux, 3,3 (3,3%) had 
preparation before kidney transplantation, 2 
(2,2%) had trauma. No function was observed in 
the kidney based on the scintigraphic examination 
made on 70 patients. When DMSA evaluations of 
all patients were examined, average kidney func-
tion was found as 4.3±9.6. While laparoscopic 
nephrectomy was made in 47 of the patients 
(52,2%), open nephrectomy was made in 43 
(47,8%). Average operation duration was 120±28.2 
min. While intraoperative difficulty of dissection 
was observed in hilus in 45 (50%) patients and 
kidney parts other than hilus in 35 (38,8%) patients, 
no difficulty of dissection was observed in 10 
patients. Peroperative complication was observed 
in a total of 6 patients (6,6%). While difference 
was observed in peroperative complications in the 
patients who had laparoscopic and open nephrec-
tomy (p=0.14), the patient ages, BMIs and opera-
tion durations were similar; p=0.535, p=0.337 and 
p=0.074 in order. Length of hospital stay was sig-
nificantly shorter in the laparoscopic group (3.6 
days vs. 1.7 days; p<0.0001). Mean postoperative 
pain score on postoperative first day after surgery 
was significantly lower laparoscopic group 
between 2 groups on the visual analog pain scale 
(p<0.005). Non-steroidal anti-inflammatory drug 
(NSAID) and narcotic use was decreased in the 
laparoscopic group on postoperative first day 
(p=0.008) (Table 1).

Based on the examination of final pathology spec-
imens, chronic pyelonephritis was observed in 42 
patients (46,6%), tubulo-interstitial nephritis in 23 
patients (25,5%), atrophic kidney in 22 patients 
(24.4%) and other pathologies in 3 patients 
(3,3%).
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DISCUSSION

Nephrectomies to be made due to benign patholo-
gies can be laparoscopic or open. Less postoperative 
pain, shorter hospitalization duration, early return-
ing to daily life and better cosmetic results are the 
superiorities of laparoscopic surgery. Laparoscopic 
and open surgery has difficulties in obese patients. 
While retraction of fatty tissue may create problem 
in open surgery, trocar places may need to be 
changed due to the increasing distance in laparo-
scopic surgery [6].

It was considered that etiologies indicating benign 
nephrectomy may have effects on the operation 
results. In a study made by Kurt et al [7], patients who 
had laparoscopic simple nephrectomy were sepa-
rated into two groups as those with and without 
inflammatory etiology and the surgery results were 
compared. In this small-scale study including 49 
patients, no difference was detected in operation 
duration, peroperative bleeding, hospitalization 
duration, postoperative hemoglobin and creatinine 
change among the two groups [7]. In another study 
made by Manohar et al [8], operation results of the 
patients who had laparoscopic and open surgery and 
simple nephrectomy due to inflammatory etiologies 

were compared. While pleura injury was observed 
significantly more in open nephrectomy group, vis-
ceral organ injury was observed more in laparoscop-
ic nephrectomy group. Hospitalization duration and 
analgesic need were observed to be significantly 
high in open nephrectomy group again in this study, 
4.3±0.8 days vs 8.07±1.8 days and 165±71.2 gr 
diclofenac sodium vs 284±81 gr in order. In our 
study, no difference was detected in the peropera-
tive complications of the patients who had laparo-
scopic and open nephrectomy.

In a study made by Shah et al [9], factors which may 
predicate intraoperative difficulty in laparoscopic 
simple nephrectomy were investigated. As a result, 
presence of pyonephrosis in preoperative imagings 
in multi-variate analysis and BMI under 25 kg/m2 

were found as the most important factors predicat-
ing intraoperative difficulty in laparoscopic simple 
nephrectomy. In addition, kidney intervention story 
in uni-variate analysis was found as a factor predicat-
ing intraoperative difficulty [9]. Ages and BMIs of the 
patients who had laparoscopic and open nephrec-
tomy were similar in our current study.

In a study made by Zelhof et al, the most common 
intraoperative complications in open surgery were 

Table 1. Evaluation of patients undergoing open and laparoscopic nephrectomy.

Variables

Age

Gender

Body-Mass Index (kg/m2)

Operation Time

Complication

Hospital Stay (day)

VAS score

NSAID and Narcotic Drug 
Use (n,%)

Laparoscopic Simple Nephrectomy 
(n=47)

44.5±14.6

26 (55.3%)
21 (44.7%)

26.03±1.32

143.4±26.4

4 (8.5%)

Bleeding=2
Bowel 

Injury =1
Pneumothorax=1

1.7±0.6

3.1±2.1

20 (42.5%)

Open Simple Nephrectomy
(n=43)

47.3±15

13 (30.2%)
30 (69.7%)

26.4±1.9

127.6±31.3

2 (4.6%)

Bleeding=1
Bowel Injury=1

3.6±2.2

6.6±3.2

35 (81.3%)

P value

0.53

0.2

0.33

0.74

0.14

0.001

0.005

0.008

Man
Woman
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reported as adjacent organ injury (intestine, spleen, 
liver, and pancreas), bleeding and pneumothorax. 
The most common postoperative complications were 
wound and lung infections. While intraoperative 
bleeding more than 500 mL was reported in 6.8% of 
the patients, blood transfusion was made for 4.8% of 
the patients. Intraoperative and postoperative com-
plications, blood loss and returning to open were 
observed more than other indications in nephrecto-
mies due to urinary system stone disease (1). While 
bleeding and intestinal injury were observed in our 
study, bleeding, intestinal injury and pneumothorax 
were observed in laparoscopic surgery.

One of the advantages of laparoscopy versus open 
surgery is that it reduces the length of hospital stay 
and the need for postoperative NSAID and narcotic 
drugs is decreased. The fact that the incision is much 
smaller in laparoscopic surgery reduces the need for 
medication for pain control and shortens the postop-
erative time to mobilization. It was observed that the 
early mobilization of the patient also reduced the 
length of hospital stay (10). In our study, it was found 
that the hospitalization stay and the need for post-
operative pain medication was statistically lower in 
the laparoscopic surgery group.

CONCLUSION

Depending on the experience of the surgeon, laparo-
scopic and open surgery presents similar surgical 
results in simple nephrectomies made due to surgi-
cal benign causes. Recovery speed, cosmetic results 
and less pain in postoperative period may support 
laparoscopic surgery.

Ethics Committee Approval: Bakırköy Dr. Approval 
was obtained from the Sadi Konuk Training and 

Research Hospital Clinical Research Ethics Committee 
(2019/325, 02.09.2019).
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ABSTRACT

Objective: We aimed to examine the technical success, early-stage clinical results and radiological follow up findings of uterine artery 
embolization (UAE) treatment for symptomatic uterine fibroids in patients. 
Method: In the present study, we retrospectively evaluated the patients who were admitted to our hospital. Between February 2017 and July 
2019 with symptoms due to uterine fibroids namely myomas and underwent endovascular embolization treatment. Patients with complaints 
of excessive, prolonged, irregular, and frequent episodes of uterine bleeding, anemia, abdominal pain, palpable mass, and pollakiuria 
associated with uterine myoma which impaired quality life of the patients were included in this study. In addition, Magnetic Resonance 
Imaging (MRI) findings, and clinical symptoms of all patients before UAE, and 6th months after UAE were recorded.
Results: In our study, a total of 40 patients aged between 23-50 years (mean 41.3), one of whom had a history of hysterectomy underwent 
UAE procedure in our hospital. In our series, clinical symptoms, MRI and digital subtraction angiography (DSA) findings were presented. 
Uterine fibroid volumes as estimated based on MRI images obtained before - and 6 months after UAE were recorded (234,47±76,48 vs 
17,27±43,53 (p=0,001). Embolization was cancelled due to intense atherosclerotic causes in one patient, and embolization of unilateral 
uterine artery could be achieved. The remaining 39 patients underwent successful UAE procedure bilaterally. There were no complications 
associated with endovascular procedure. After the procedure, all of these 39 patients were discharged on the same day following bed rest 
and one patient could be discharged one week later due to the development of urosepsis.
Conclusion: UAE is a novel treatment modality which is being increasingly used in patients with symptomatic uterine fibroids, and it is an 
important and effective treatment option since it is much less invasive compared to hysterectomy, does not require hospitalization after the 
procedure and can be performed under simple sedation or spinal anesthesia.

Keywords: uterine fibroids, uterine artery, embolization, magnetic resonance imaging

ÖZ

Amaç: Çalışmamızda miyom nedeniyle semptomları olan hasta grubunda Uterin Arter Embolizasyon (UAE) tedavisinin teknik başarı, erken 
dönem klinik sonuçları ve radyolojik takip bulgularını gözden geçirmeyi amaçladık.
Yöntem: Şubat 2017-Temmuz 2019 tarihleri arasında hastanemize uterin fibroide yani miyoma bağlı semptomları nedeniyle başvurup UAE 
tedavi işlemi uygulanan hastaları retrospektif olarak inceledik. Çalışmaya yaşam kalitesini bozacak şekilde miyoma bağlı miktar olarak fazla, 
uzun süreli, sık ve düzensiz aralıklarla olan uterin kanamalar,anemi, karın ağrısı, ele gelen kitle ve sık idrara çıkma şikayetleri olan hastalar 
dahil edildi. Tüm hastalarda UAE öncesi ve UAE sonrası 6. ayda, manyetik rezonans görüntüleme (MRG) ile klinik semptomları kaydedildi.
Bulgular: Çalışmamızda uterin fibroide bağlı semptomları olan 23-50 yaş arası (ort. 41,3) daha önce bir tanesi histerektomi operasyonu 
geçirmiş olmak üzere toplam kırk hastaya UAE işlemi yapıldı. Serimizde hastaların klinik semptomları, MR ve dijital subtraksiyon anjiyografi 
(DSA) bulguları sunulmuştur. UAE öncesi ve 6. ayda total, MR Uterin fiboid hacmi; 234,47±76,48 ve 117,27±43,53 (p=0,001) olup UAE öncesi 
ve 6. aydaki değerleri kayıt altına alındı. Bir hastada yoğun aterosklerotik sebeplerden dolayı işlem iptal edilmiş olup tek taraflı uterin arter 
embolize edilebilmiştir. Otuz dokuz hastada çift taraflı olarak başarılı bir şekilde UAE işlemi uygulanmıştır. Hastalarda endovasküler işlemle 
ilişkili herhengi bir komplikasyon gelişmedi. Toplam 39 hasta işlemin ertesi günü yatak istirahatini takiben aynı gün taburcu edilmiş olup 1 
hastada ürosepsis gelişmesi nedeniyle 1 hafta sonra tabucu edilebilmiştir.
Sonuç: UAE miyomu olan hastalarda giderek artar sıklıkta kullanılmakta olan öncelikle tercih edilmesi gereken alternatif bir tedavi yöntemi 
olup histerektomiye göre çok daha az invaziv olması, işlem sonrası hastanede yatış gerektirmemesi ve basit sedasyon ya da spinal anestezi 
altında yapılabilir olması ile önemli alternatif bir seçenektir.

Anahtar kelimeler: miyom, embolizasyon, uterin arter, manyetik rezonans

Our Magnetic Resonance Imaging Findings in Symptomatic Uterine 
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InTRODUCTIOn

Uterine fibroids which are known as leiomyomas are 
the most common gynecological benign neoplasias 
of the reproductive age, affecting 20-30% of women 
in this period (1). Uterine fibroids do not pose a vital 
threat, but it reduces the quality of life of the patient 
due to the symptoms patients encountered.

Ultrasonography (US) is the first-line imaging modal-
ity for uterine myomas, although it often fails to 
detect lesions smaller than 1 cm in diameter. 
Transvaginal US has greater sensitivity than transab-
dominal US in detecting uterine leiomyomas. Today 
computed tomography (CT) is not indicated for imag-
ing uterine fibroids. In consideration of the advan-
tages of magnetic resonance (MR) imaging with 
regard to detection of myomas, MR can be used to 
determine number and localization of myomas and 
even perform volumetric calculations; thus, it is 
regarded as the best imaging method for uterine 
leiomyomas. Uterine leiomyosarcoma. uterine con-
tractions, adenomyosis, adnexal masses are patholo-
gies to be considered in differential diagnosis. 

The aim of treatment is to prevent complications 
that may occur due to fibroids, and to improve the 
patient’s quality of life. Medical treatment, hysterec-
tomy, myomectomy and embolization are methods 
used in the treatment of fibroids. Uterine artery 
embolization (UAE), which is a minimally invasive 
method, can be performed with intravenous seda-
tion, spinal anesthesia or local anesthesia. Many 
studies have shown that UAE has become an impor-
tant option in relieving the symptoms that occur by 
decreasing the fibroid volume and thereby increas-
ing the quality of life of patients (2). UAE is a safe 
treatment method that can be applied by invasive 
radiologists during angiography, and the aim of this 
study was to evaluate the effectiveness of uterine 
artery embolization.

MATERIALS and METHODS

The study was planned as a single-center retrospec-
tive study and included 40 patients who had under-
gone UAE procedure, and presented to our clinic 
between February 2017 and July 2019 due to symp-
toms (less frequent urination, bleeding, anemia, 

abdominal pain and palpable mass) associated with 
uterine leiomyoma. 

Patients who had uterine leiomyoma but did not 
have complaints associated with myoma such as 
bleeding, anemia, frequent urination, and abdomi-
nal pain and a asymptomatic course were not includ-
ed in the study. 

In addition, intracavitary myoma, broad-ligament 
myoma and cervical myoma, determined on MRI 
were not deemed to be suitable localizations for 
UAE, and therefore patients with myoma in these 
localizations were excluded from the study. In the 
current study patient group, the myomas were in 
intramural, subserous, submucous or multiple local-
izations.

All patients provided informed consent for UAE pro-
cedure. For all patients, MR images, clinical symp-
toms experienced were scanned before UAE proce-
dure and at the 6th month after the procedure and 
digital subtraction angiography (DSA) images were 
obtained retrospectively from patient files, comput-
erized recording systems, and imaging archives.

MRI scans were performed using pelvic superficial 
coils in a 3T (Tesla) MRI device (Siemens Verio, 
Malvern, PA, US). Pelvic MR scans included T2W sagit-
tal and axial; T1W sagittal, axial, and coronal; and 
post-i.v. 15 cc Gadobutrol injection T1W sagittal, axial, 
and coronal sequences. Volumes of leiomyomas were 
calculated based on sagittal and axial images with the 
formula: height x width x length x π/6. In cases having 
multiple myomas, total myoma volume was calculat-
ed by adding the volume of each myoma.

For the embolization procedure, 8 cases received 
spinal anesthesia and 32 cases sedatives as periop-
erative analgesia. Foley catheter was inserted in all 
patients before the procedure, and the foley cathe-
ter was filled with 3/4 iodine contrast material and 
1/4 saline solution. In addition, IV hydration was 
applied during procedure to ensure the elimination 
of the contrast agent. 

Afterwards UAE procedures were performed under 
fluoroscopic (Allura FD 20/20, PhilipsMedicalSystem, 
Best, Netherlands) guidance. For the procedure, a 5 
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French (Fr) arterial sheath was placed in the right 
common femoral artery under ultrasonographic 
guidance. Then, internal iliac arteries were selec-
tively catheterized using Kobra diagnostic catheter (5 
Fr) [Cordis, Johnson and Johnson, USA] for the left 
uterine artery and Simmon 1 diagnostic catheter (5 
Fr) [Cordis, Johnson and Johnson, USA] for the right 
uterine artery. Distal embolization was achieved 
using microsphere agents (Embosphere Microspheres; 
MeritMedical, USA) with sizes varying between 500-
700 microns and 700-900 microns and with super 
selective catheterization of central and peripheral 
branches of uterine artery by inserting 2.8 Fr Rebar 
27 (Medtronic, Irvine [CL], USA) or 2.8 Fr EmboCath 
Plus (BiosphereMedical, France) microcatheter 
through the existing diagnostic catheter in ipsilateral 
oblique projection. Dyeing for myoma disappeared 
in control angiograms after embolization, and this 
was accepted as complete embolization. None of the 
patients developed any complications associated 
with the endovascular procedure.

Foley catheter was removed following the proce-
dure, and patients received i.v. analgesics until the 
6th post-op hour. All patients received ciprofloxacin 
500 mg peroral twice daily and nonsteroid anti-in-
flammatory medication and proton pump inhibitors 
for 10 days.  

Statistical Analysis
Frequency and percentage values were given for 
categorical variables. Mean, standard deviation, 
median, minimum and maximum values were given 
for continuous variables. The normal distribution of 
continuous variables was tested by the Kolmogorov-
Smirnov test. Mann-Whitney U test was used for 
comparison of two independent groups and Kruskal-
Wallis H test for comparisons of more than two 
groups. For intergroup comparisons of independent 
variables that could not show normal distribution, 
Wilcox’s sign rank test was used. A p value of p<0.05 
was considered statistically significant. Statistical 
analyses of the data obtained in the study were per-
formed using NCSS 11 software (Number Cruncher 
Statistical System, 2017 Statistical Software).
 
RESULTS

In the present study, a total of 40 patients under-

went UAE procedure due to symptoms associated 
with uterine fibroids. One of the patients had a his-
tory of hysterectomy. Patient ages ranged between 
23–50 years (mean: 41.23).

All the patients included in the study were symptom-
atic and the most common symptom was uterine 
bleeding lasting longer than 7 days, i.e. menorrhagia 
(80%), or excessive, long-term bleeding at frequent 
and irregular intervals, leading to secondary anemia 
(60%). Other symptoms included complaints of 
abdominal pain, palpable mass, and frequent urina-
tion in several patients. All patients were offered 
hysterectomy by the gynecology clinics before refer-
ral to our unit, or they were told that hysterectomy 
may be required during myomectomy. 

Medical treatment (GNRH analog) had been previ-
ously taken by 12 patients and 1 patient had under-
gone a myomectomy operation. In the patient his-
tories, there was multiparity in 30, primaparity in 9, 
and nulliparity in 1. case Although myomectomy is 
known to be recommended when the patient 
wishes to preserve fertility, there was no expecta-
tion of pregnancy in any of the study group patients 
and no pregnancy was observed during the follow-
up period.

The largest myoma in our series had a volume of 
1020 cc, and the smallest one had a volume of 17 cc. 
In our series, clinical symptoms, MRI and digital sub-
traction angiography (DSA) findings were presented. 
Based on MRI findings mean volumes of uterine 
fibroids before UAE and 6 months after UAE were 
234.47±76.48 ccand 117.27±43.53 cc, respectively 
(p=0,001) and also all parameters were statistically 
significant (Table 1).

MRI

Table 1. MRI findings mean volumes of uterine fibroids before 
UAE and 6 months after UAE.

Pre UAE
(n)

Ort.+SS
Med. (Min.-Maks.)

(n=40)

234,47±76,48
193- (17-1020)

Post UAE
(n)

Ort.+SS
Med. (Min.-Maks.)

(n=40)

117,27±43,53
90- (4-810)

MRI (p=0.001, p<0.05), the pre-median value was found to be sta-
tistically significantly higher than the post value.

P-value

0,001
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Examination of mean and median values estimated 
before and after UAE procedure showed that the 
procedure resulted in reduction in the volume of 
myoma (Graphic 1). In addition to changes in myoma 
volume, decreased signal intensity on T2A images, 
and changes in contrast enhancement in myoma on 
pelvic MRI.were also analyzed. A successful proce-
dure was accepted as presence of 50% or greater 
volumetric regression of the size of myoma and 
decrease in signal intensity of myoma in T2A images 
with loss or decrease of contrast enhancement in 
fibroids at the 6-month follow-up MRI. When all 
these MR parameters were evaluated before and at 
6th months after the UAE procedure, the desired 
result was seen to have been achieved and the pro-
cedure was accepted as successful in all 39 patients.

Embolization was performed unilaterally due to 
intense atherosclerotic lesions in one patient, so, an 
unsuccessful procedure was accepted as presence of 
50% smaller volumetric regression of the myoma at 
the 6-month follow-up MRI. The remaining 39 
patients underwent successful bilateral UAE proce-
dure. There were no complications associated with 
endovascular procedure. After the procedure a total 
of 39 patients were discharged on the same day fol-
lowing bed rest and 1 patients could be discharged 1 
week later due to developmentn of urosepsis. The 
procedure was not repeated in any patient. In the 
examinations the patient’s bleeding and anemia and 
other described symptoms completely regressed 
after 6 months. 

DISCUSSIOn

Myomas are well-circumscribed, benign tumors, 
which are mainly formed of smooth muscle cells and 
pseudocapsules with different amounts of fibro-
connective tissue. Myomas can be single or multiple, 
with size varying from just a few millimeters to a 
volume sufficient to fill the abdomen. As the size 
increases, urinary incontinence may occur due to 
bladder compression, and its posterior localisation 
may cause constipation in the rectosigmoid region 
(1,3). In literature, the most common complication of 
fibroids has been reported to be abnormal uterine 
bleeding (1). Generally, myomas with a submucosal 
location cause ulceration and degeneration in the 
endometrium (4).

All the patients in the current series had uterine 
bleeding, i.e. menometrorrhagia, which is defined in 
literature as menorrhagia or excessive bleeding at 
long, frequent and irregular intervals which resulted 
in chronic anemia in 2 cases, that did not improve 
despite medical treatment. Hysterectomy and myo-
mectomy are traditional treatment methods for 
symptomatic myomas (5). In addition to abnormal 
menstrual bleeding, UAE can be preferred to hyster-
ectomy in cases with evident pain and pressure 
symptoms, and in patients who did not expect to 
become pregnant. The standard imaging method of 
contrast-enhanced pelvic MRI was used in the cur-
rent study as it shows the uterine zonal anatomy 
perfectly during evaluation of patients who are to 
undergo fibroid embolization before the procedure 
and at the 6-month follow-up examination (6). 
Myomas are observed on MRI as well-defined mass-
es. On high-resolution, fat-free T2A images taken in 
three planes they are observed with a significantly 
lower signal intensity compared to the myometrium 
and these imaging modalities are therefore the most 
reliable imaging sequences for the detection of 
fibroids (7,8). Accompanying pathologies and their 
amount can also be determined and volumetric calcu-
lation can be made. As the sizes increase in myomas, 
different types of degeneration develop in the process 
of progression with arterial feeding, and significant 
deterioration is seen especially in the central section. 
Non-degenerated myomas consist of smooth muscle 
cells as well as collagen in different proportions. The 
reason for the high signal intensity detected on T2A 
images is that myomas consist of compact smooth 
muscle cells, and do not contain collagen. They also 
show marked contrast enhancement due to increased 
vascularity and intense cellularity, and thus give the 
best response to UAE treatment (9).

Degenerated myomas have mostly irregularly defined 
contours, and they are observed with a low signal 
intensity on T2A images if they contain hyaline and 
areas of calcifications depending on the content, and 
may show different signal intensities. In addition, 
T1A images may show different ratios of contrast 
enhancement Although degenerated cystic myomas 
show a high signal on T2A images, they do not 
uptake contrast material. Myomas with myxoid 
degeneration show a very high T2A signal intensity 
with minimal contrast uptake (1). In addition to num-
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ber and signal intensity, intracavitary myoma, broad-
ligament myomas and cervical myomas observed on 
MRI are not suitable localizations for UAE, and such 
patients with myoma were excluded from the study. 
The patient group of the current study comprised 
patients with myomas located in intramural, subse-
rous, submucous or multiple localizations. Although 
the submucosal type is less common (approximately 
5%), they are largely symptomatic, as in the current 
series, and frequently cause dysmenorrhea, menor-
rhagia and infertility (10). The UAE procedure, which is 

performed by selective catheterization of the uterine 
artery, aims to prevent the blood supply of central and 
peripheral sections by blocking arterioles feeding the 
myoma with the use of an ideal size embolizing agent. 
Embolization agents include non-spherical polyvinyl 
alcohol (PVA) particles, trisacryl gelatin microspheres, 
and embozene microspheres, all of which have been 
shown to provide a successful and safe shedding 
embolization process in fibroids (6,11).

Microspheric microparticles produced from various 

Figure 1. Digital subtraction angiography showing (a) the branches of myomas fed from the right uterine artery (red arrows), (b) the branc-
hes of myomas fed from the left uterine artery (red arrows), (c, d) after successful embolization of the uterin artery..

a) b)

c) d)
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materials are the current first choice embolization 
agents, and these were used in the present series. 
Distal embolization was achieved in uterine arteries 
in this study with the use of microspheric agents 
ranging in size from 500-700 microns to 700-900 
microns. The UAE procedure was terminated when 
the myoma stopped bleeding completely and the 
blood flow was observed to in the uterine artery. All 
the fibroids had a prominent hypointense signal on 
T2A contrast images and necrosis was observed on 
contrast T1A images after successful embolization of 
the uterine fibroid (9) (Figure 2).

In this series, almost all necrosis was observed with 
T1A contrast images, and that the persistence of 
partial contrast enhancement indicates that the pro-
cedure had failed and embolization was required in 
the myomas. A review of the related literature shows 

varying volumetric reduction rates between 42–83% 
following UAE. This rate was 50% in ur series. 
Previous studies reported reduction in uterine size 
by 43–58% after the procedure. This rate was 51% in 
our series (12-15). İn the examinations the patient’s 
menorrhagia, menometrotagy and other described 
symptoms completely regressed after 6 months. 

Complications related to the treatment of endovas-
cular embolization in UAE; especially pseudoaneu-
rysm due to vascular injury at the intraducer access 
site, arterial dissection and arteriovenous fistulas 
with contrast nephropathy. In addition, off-target 
embolization should be carefully avoided by preserv-
ing the abdominal aorta and cervicovaginal artery 
branches during the procedure.

Infection, uterine necrosis, pulmonary embolism, 

Figure 2. In this case, (a) 58 cc intramural myoma in T2-weighted pelvic MRI in axial viev before embolization of the uterin artery, 
(b) Fibroid like contrast heterogeneous myometrium in T1-weighted pelvic MRI in axial viev before embolization of the uterin artery 
and after (c) UAE. T2-weighted pelvic MRI in sagittal Note the significant volumetric reduction of the myoma (22 cc). T1-weighted cont-
rast sagital image (d) with left infarcted areas in the myoma after UAE.

a) b)

c) d)
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and ovarian failure are among the major UAE compli-
cations (16-18). In the current study, no major or minor 
complications were observed in the patient group 
treated. “Postembolization syndrome”, presenting 
with signs of pelvic pain (uterine cramping), fever, 
nausea and vomiting was observed ias an an early 
phase clinical condition after the uterine artery 
embolization. This clinical condition was tolerated 
with the administration of IV analgesia, which lasted 
for up to twenty-four hours postoperatively. The rate 
of surgical complications of hysterectomy increases 
especially as the fibroid volume increases. Compared 
to the high morbidity rate of open hysterectomy, 
which causes a very high amount of bleeding during 
surgery and requires intensive care after the proce-
dure, UAE is a less invasive method. UAE is a techni-
cally easy procedure, and if applied by experienced 
centers, it may be considered as a safe treatment 
method for a young patient group with variations in 
pelvic vascular anatomy, as in the current series. 
Superselective catheterization and embolization of 
bilateral uterine artery with DSA in patients with 
symptomatic myomas is a minimally invasive, success-
ful and effective method, and the technical success 
and early follow-up findings of the currrent study are 
similar to those of previous reports in literature.

Ethics Committee Approval: Bakırköy Dr. Approval 
was obtained from Sadi Konuk Training and Research 
Hospital Clinical Research Ethics Committee 
(2019/400, 02.09.2019).
Conflict of interests: The authors declare that they 
have no conflict interests.
Funding: We wish to confirm that there are no 
known conflicts of interest associated with this pub-
lication and there has been no significant financial 

Graphic 1. Uterine Artery Embolization (UAE) procedure showed 
that the procedure resulted in reduction in the volume of myoma.
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ABSTRACT

Objective: Subclinical appendiceal mucinous neoplasms (AMNs) may accompany abdominal malignancies which must be considered during 
colectomies. We aimed to evaluate the treatment and follow-up approach to the patients in whom incidentally appendiceal mucinous 
neoplasm detected following right hemicolectomy performed for abdominal malignancies.
Method: The records of the patients who underwent right hemicolectomy due to benign or malign conditions in our general surgery clinic 
between January 2016 and December 2019 were analyzed. After the exclusion of the patients who had undergone hemicolectomies due to 
benign causes and appendiceal pathologies detected before the operation, the records of remaining patients’ were evaluated. The patient 
records who underwent right hemicolectomy for gastrointestinal or gynecologic malignanacies were analyzed. The patients whose pathology 
results were reported as AMNs were included in the study. The incidence of AMN was analyzed and compared with the literature. 
Results: Hundred and sixty-seven of the 214 patients with gastrointestinal or gynecologic malignanacies were included in this study. Eighty 
patients were female and 87 were male. The mean age was 63 (23-95) years. The incidence of AMN was 2.9% in patients who underwent 
right hemicolectomy for malignity in three years period. According to the pathology reports; 3 patients (60%) had appendiceal mucinous 
neoplasia, one patient (20%) appendiceal mucinous cystadenocarcinoma and one (20%) appendiceal carcinoid tumor. 
Conclusions: IIncidentally detected AMN is a rare entity and should be considered during the right hemicolectomy operations of different 
malignancies. Resections must follow principles for malignancy surgery. The preoperative evaluation of the patients needs attention, their 
postoperative treatment must be planned according to the pathology reports and the patients must be followed for any potential 
accompanying colorectal tumors. 

Keywords: appendectomy, incidental, tumor, appendiceal neoplasm

ÖZ

Amaç: Subklinik apendiks müsinöz neoplazmları (AMN) abdominal malignitelere eşlik edebilir ve kolektomiler sırasında göz önünde bulundu-
rulmalıdır. Çalışmamızda, abdominal maligniteler sebebiyle sağ hemikolektomi uygulanan hastalarda insidental apendiks müsinöz patoloji 
saptanması halinde tedavi ve takip yaklaşımını değerlendirmeyi amaçladık.
Yöntem: Ocak 2016 - Aralık 2019 yılları arasında genel cerrahi kliniğimizde benign ya da malign nedenler sebebiyle sağ hemikolektomi uygu-
lanan hastaların kayıtları incelendi. Benign nedenlere bağlı yapılan hemikolektomiler ve operasyon öncesi appendiks patolojisi saptanan 
hastalar çalışma dışına alındıktan sonra kalan olgular incelendi. Gastrointestinal veya jinekolojik malignite için sağ hemikolektomi uygulanan 
hasta dosyaları değerlendirildi. Patoloji sonucu AMN olarak raporlananlar çalışmaya alındı. İnsidental olarak saptanan AMN’ler değerlendi-
rilerek literatürle karşılaştırıldı.
Bulgular: 214 hastanın gastrointestinal veya jinekolojik kaynakli malignite sebebi ile sağ hemikolektomi uygulanan 167’ si calışmaya alındı. 
Hastaların 80’i kadın, 87’si erkek idi. Yaş ortalaması 63 (23-95) idi. Kliniğimizde üç yıllık sürede malignite sebebiyle sağ hemikolektomi operas-
yonu geçiren hastalarda AMN insidansı %2.9 idi. Patoloji raporlanmasinda 3 hastada (%60) musinoz neoplazi, 1 hastada (%20) musinoz kis-
tadeno kanser saptandı. 1 hastada ise (%20) appendiks karsinoid tümörüyle karşılaşıldı.
Sonuç: AMN nadir görülen bir antitedir ve malignite nedenli sağ hemikolektomilerde akılda olmalıdır.Yapılacak rezeksiyonlar malignite cerra-
hisi prensipleri gözetilerek gerçekleştirilmelidir. Hastaların preoparatif değerlendirmeleri dikkatle yapılmalı, tedavileri postoperatif patoloji 
sonuçlarına göre yönlendirilmeli ve hastalar gelişebilecek kolorektal tümörler açısından takip edilmelidir.

Anahtar kelimeler: appendektomi, insidental, tümör, appendiks neoplazmı
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INTRODUCTION

Mucocele is a rare appendiceal pathology (0.2-0.7% 
of all appendectomy specimens) (1-3). Appendiceal 
mucinous neoplasms (AMNs) are very rare with 
1000 to 2000 cases diagnosed annually in the United 
States (4) and they are responsible about 1% of all 
cancers worldwide (5). AMNs include a heteroge-
neous group of diseases and their malignancy poten-
tial varies as seen in different classification systems 
(6-8). Different classifications with similar terminology 
were suggested to define lesions of variable biologic 
potential by several authors. Not only classification 
but also management of AMNs are also problematic 
for clinicians (7,8). A remarkable part of the lesions is 
asymptomatic, and they are incidental findings at 
surgeries AMNs are usually diagnosed incidentally 
during surgery performed for suspiect cases of 
appendicitis (9). Advanced stage of AMN is observed 
with abdominal distension related to the accumula-
tion of mucin in the peritoneal cavity. These tumors 
may disseminate throughout the peritoneal cavity in 
the form of gelatinous deposits; the worst complica-
tion of AMNs called peritoneal pseudomyxoma, 
caused by spontaneous or iatrogenic appendix per-
foration with high rate of morbidity and mortality 
(10,11). Also, there are no clear guidelines on the 
extent of surgical resection; therefore, many reports 
on surgical procedures have been published (3,12). 
Considering uncertain potential malignant progres-
sion, an early and accurate preoperative identifica-
tion of AMNs confined to the appendix is crucial for 
prediction of prognosis and decision on treatment 
strategy (13).

In our study we aimed to evaluate the treatment and 
follow-up approach to the patients who had inciden-
tally detected appendiceal mucinous pathology fol-
lowing right hemicolectomy performed for abdomi-
nal malignancies.

MATERIAL and METHODS

Patients, inclusion and exclusion criteria:
We have analyzed the records of the patients who 
underwent right hemicolectomy performed due to 
benign or malign conditions in our general surgery 
clinic between January 2016 and December 2019. 
The records were analyzed for demographics, sur-

gery reports, pathology results and long-term out-
comes. 

Patients with a history of a previous operation for 
benign conditions, such as acute appendicitis or with 
a radiographically or pathologically confirmed appen-
dicitis before the primary surgery were excluded 
from the study. After exclusion of patients who had 
undergone hemicolectomies due to benign causes 
and appendiceal pathologies detected before the 
operation, records of remaining patients were evalu-
ated. 

We have identified the cases matching the inclusion 
criteria that was pre-described as malignancy. 
Physical examination notes, operation, and the 
pathology records as well as clinical data of all 
included patients were carefully reviewed. 

The patients with a final pathological diagnosis of 
appendiceal mucinous neoplasm were also included 
in the study. The incidence of appendiceal mucinous 
pathology was analyzed and compared with the lit-
erature. The AMN cases were re-examined and 
evaluated based on pathology reports recorded dur-
ing the study.

Pathologic evaluation:
Appendiceal mucinous pathology (intracytoplasmic 
mucine containing nuclear atypia) was identified in 
histological specimens (Figure 1).

Ethics committee approval was obtained. All patients 
were evaluated in follow-up visits after surgery.

RESULTS

There were 214 patients who underwent right hemi-
colectomy due to benign or malign conditions in our 
general surgery clinic in three years period. A total of 

Figure 1. Neoplastic columnar cells with mild intracytoplasmic 
mucine containing nuclear atypia (HE X40, X200).
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167 (78%) patients were included in the study who 
had medical history of a gastrointestinal or gyneco-
logic malignancy and underwent primary surgery. 

A total of 167 cases who underwent right hemicolec-
tomy due to malignancy; consisted of 80 (47.9%) 
female and 87 (52.1%) male patients. The mean age 
of the patients was 63 (23-95) years.

In the present study, 5 of the 167 cases evaluated 
were diagnosed with appendiceal mucinous neo-
plasms by histomorphological and architectural find-
ings and two of them had lesions of >2 cm in diam-
eter. The study population consisted of four women 
and one man. The median age of these patients was 
52 (23-63) years. The incidence of appendiceal muci-
nous neoplasm was 2.9% in patients who underwent 
right hemicolectomy for gastrointestinal or gyneco-
logic malignanacies from January 2016 to December 
2019 in surgery department (Figure 2).

Three out of five cases (60%) had been diagnosed 
with low-grade appendiceal mucinous neoplasms 
according to pathological reports of specimens dur-
ing the study. One out of five patients (20%) was 
diagnosed with mucinous cystadeno cancer and one 
out of five patients (20%) was diagnosed with an 
appendiceal carcinoid tumor. 

DISCUSSION

Primary neoplasms of appendix are rarely seen (less 
than 2% of surgical appendectomy specimens) and 
their major categories include epithelial tumors, 
mesenchymal tumors, and lymphomas. AMNs is a 
complex, diverse group of epithelial neoplasms often 
causing cystic dilation of the appendix due to the 

accumulation of gelatinous material, morphologi-
cally referred to as mucoceles (14).

AMN is an infrequently seen adenoma which can 
either be in the appendix or the surrounding appen-
diceal mucosa wall. Mucoceles are also very rare 
seen (0.2% and 0.7%) among all appendectomy 
specimens. They affect women 4 times more than 
men. Appendiceal mucinous lesions (both benign 
and neoplastic) have also a slight female predomi-
nance (15,16). In our study, 80% of the cases were 
female. AMNs are usually diagnosed in patients in 
their 50s and 60s (15,16). In our case series the medan 
age of these patients was 52 years. 

Patients with AMN can present with intussusception, 
abdominal pain and obstruction. However, these 
neoplasms are often found incidentally in asymp-
tomatic patients. AMNs are requentlymis diagnosed 
as acute appendicitis, retroperitoneal tumors of the 
right iliac fossa, or an adnexal mass of (17). Ultrasound 
and CT (the most commonly used radiographic inter-
pretation for preoperative diagnosis) are the main 
imaging techniques in terms of diagnosis (13,18). Cystic 
dilation of appendiceal lumen, calcifications of 
appendiceal wall and irregular appendiceal wall 
thickening are common abdominal CT findings.

In pathological examination; appendiceal wall 
hyalinization and fibrosis with a grossly swollen 
appendix secondary to mucinous accumulation (19) 

can be seen. Histological characteristics of AMNs 
usually present as atypical glandular cells and epi-
thelial cells with “pushing invasion” of malignant 
cells creeping into the appendiceal wall with possible 
diverticular formation. Mucinous cells, goblet cells 
among colon cells are frequently identified within 
AMNs (20). AMNs of <2 cm diameter are rarely malig-
nant and usually classified as benign simple or reten-
tion mucoceles. AMNs of >6 cm represent high risk 
of malignancy, appendiceal perforation, and devel-
opment of pseudomyxoma peritonei (21). Two of our 
cases had lesions of >2 cm in diameter. One of them 
was diagnosed with mucinous cystadenocancer 
while the other patient was diagnosed with appen-
diceal carcinoid tumor.

Controversies remain as to the best surgical approach 
(laparoscopic vs open), adjuvant therapy, duration of 

Figure 2. Distrubition of appendiceal mucinous pathology among 
patient s who underwent right hemicolectomy.
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follow-up, and imaging technique. The goal of the 
AMN management includes the prevention from 
rupture, seeding, and pseudomyxoma peritonei (22). 
Right hemicolectomy in the absence of lymph node 
metastasis has been replaced by appendectomy 
which is the only approach used for the treatment of 
benign appendiceal mucoceles. Upon the discovery 
of submucosal malignancy, infiltration or lymph 
node metastasis, right hemicolectomy with or with-
out omentectomy may be performed.

In our study, incidentally discovered appendiceal 
mucinous pathologies were evaluated in right hemi-
colectomy operations of the patients who under-
went surgery for gastrointestinal or gynecologic 
malignanacies. Incidentally detected appendiceal 
mucinous pathology is a rare entity.

AMNs can mimick appendicitis and be diagnosed 
pathologically in less than 2% of surgical appendec-
tomy specimens (14). The incidence of AMN in colon 
resection operations is not well defined. In our study, 
the AMN incidence in right hemicolectomy malig-
nancies was 2.9 percent.

AMNs of > 2 cm are considered to have malignancy 
potential and right hemicolectomy is the recom-
mended surgical treatment in such cases (23). Any 
appendiceal abnormality was not detected before 
surgery in our patients. We identified 5 AMN cases 
for whom we performed right hemicolectomy for 
gastrointestinal or gynecologic malignancies in our 
records. 

Pathology reports revealed appendiceal mucinous 
pathologies in these patients. Thus, any further sur-
gical and adjuvant therapies were not required in 
these cases.

CONCLUSIONS

Overall, further studies are needed to identify the 
best diagnostic method and treatment approach for 
appendiceal mucinous pathology. There remains a 
lack of standardization for post-treatment surveil-
lance. AMNs should be considered during the colec-
tomy operations of different malignancies and resec-
tions must follow principles for malignancy surgery 
We recommend exploring the appendix for any 

potential AMNs while performing colectomies due 
to any reason.
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ABSTRACT

Objective: In this study, we aimed to compare the FINDRISC questionnaire and the triglyceride/glucose index, used to determine the risk of 
diabetes in healthy individuals, and to investigate their relationships with obesity.
Method: This study was planned as a retrospective review of the files of healthy individuals who had applied to a family medicine polyclinic 
for a periodic health examination. Sociodemographic characteristics, anthropometric measurements, routine laboratory results from the 
same period, and the FINDRISC diabetes risk score found in the participants’ files were recorded in a separate file. The triglyceride/glucose 
(TyG) index was calculated using the appropriate formula. After the files meeting the exclusion criteria were removed, the study was 
completed with 879 people.
Results: Of the participants, 66.7% (n=586) were male and the mean age was 37.20±11.8 years. The mean diabetes risk score calculated by 
FINDRISC for women was 10.92±4.9 points and the mean TyG index score was 8.56±0.5 points, while the mean diabetes risk score of men was 
8.75±4.7 points and the mean TyG index score was 8.77±0.5. There was a statistically significant association between gender and both mean 
diabetes risk score and TyG index (p<0.001). Of the participants, 17.1% were found to be at high risk of developing diabetes within 10 years 
by the FINDRISC survey. There was a moderately significant positive correlation between the diabetes risk score and TyG index and body mass 
index.
Conclusion: The FINDRISC questionnaire and TyG index are easy, practical, and cost-effective methods that can be used in primary health care 
centers in order to determine the risk of developing diabetes in the early period and inform individuals about this issue.

Keywords: healthy individual, diabetes risk, FINDRISC questionnaire, triglyceride/glucose index

ÖZ

Amaç: Bu çalışmada sağlıklı bireylerde diyabet riskini belirlemek için kullanılan FINDRISK anketi ile trigliserit/glikoz indeksini karşılaştırmayı 
ve obezite ile ilişkilerini araştırmayı amaçladık.
Yöntem: Bu çalışma aile hekimliği polikliniğine periyodik sağlık muayenesi için başvurmuş sağlıklı bireylerin dosyalarının retrospektif tarama-
sı olarak planlandı. Katılımcıların dosyalarında bulunan sosyodemografik özellikleri, antropometrik ölçümleri, aynı dönemde yapılmış rutin 
laboratuvar sonuçları ile FINDRISK diyabet risk puanı ayrı bir dosyaya kaydedildi. Uygun formül kullanılarak trigliserit/glikoz (TyG) indeksi 
hesaplandı. Dışlama kriterlerine uyan dosyalar çıkarıldıktan sonra araştırma 879 kişi ile tamamlandı.
Bulgular: Çalışmaya dahil edilenlerin %66,7’si (n=586) erkek ve yaş ortalaması 37,20±11,8 yıl idi. Kadınların FINDRISK ile hesaplanan diyabet risk 
puanı ortalaması 10,92±4,9 puan, TyG indeksi ortalaması 8,56±0,5 ve erkeklerin diyabet risk puanı ortalaması 8,75±4,7 puan, TyG indeksi orta-
laması 8,77±0,5 idi. Diyabet risk puanı ortalaması ve TyG indeksi ile cinsiyetler arasında istatistiksel olarak anlamlı bir ilişki bulundu (p<0,001). 
Katılımcıların %17, 1’inde FINDRISK anketi ile 10 yıl içinde diyabet gelişme riski yüksek olarak bulundu. Diyabet risk puanı ve TyG indeksi ile beden 
kitle indeksi arasında pozitif yönde orta derecede anlamlı bir korelasyon vardı.
Sonuç: FINDRISK anketi ve trigliserit/glikoz indeksi sağlıklı görünen bireylerde diyabet gelişim riskini erken dönemde tespit etmek ve bireyleri 
bu konuda bilgilendirebilmek için birinci basamakta kullanılabilecek kolay, pratik ve uygun maliyetli yöntemlerdir.

Anahtar kelimeler: sağlıklı birey, diyabet riski, FINDRISK anketi, trigliserit/glikoz indeksi
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INTRoDuCTIoN

Diabetes mellitus (DM) is a chronic metabolic disea-
se and a serious public health problem that requires 
continuous medical care because the body cannot 
make sufficient use of carbohydrates, fats, and pro-
teins due to insulin deficiency or impairments in the 
effects of insulin. There has been a worldwide incre-
ase in the prevalence of DM due to many factors 
such as increasing obesity and sedentary lifestyle. 
This creates an important burden for the health eco-
nomy due to both illness and complications (1). The 
prevalence of DM is 8.8% worldwide and 14.7% in 
Turkey (1,2).

Type 2 DM is a disease with an asymptomatic period 
and accounts for about 90-95% of all cases of DM (2). 
Community-based studies show that nearly half of 
DM patients in Turkey are not yet aware of their 
disease (3). It is possible to detect DM during this 
asymptomatic period, to detect and regulate risk 
factors, and to stop or delay the onset of the disease 
(4). Simple, effective, reliable, and widely applicable 
tools are being developed to ensure diabetes aware-
ness. In recent years, researchers have proposed 
several risk factors, predictive models, and inflam-
matory biomarkers for identifying people at high risk 
for type 2 diabetes in the future (5-7). However, data 
on the role of inflammatory biomarkers such as high-
sensitivity C-reactive protein, tumor necrosis factor-
alpha, or interleukin-6 are limited. Furthermore, 
these new markers are impractical and expensive for 
use in primary health care (8). Insulin resistance (IR), 
the main indicator used in the diagnosis of DM, is 
defined as a decrease of cells’ glucose uptake even 
at certain insulin concentrations. There are several 
methods for the diagnosis of IR. In clinical practice, 
the hyperinsulinemic-euglycemic clamp method is 
considered the gold standard, but it is expensive and 
difficult to apply (9). The homeostasis model assess-
ment of insulin resistance (HOMA-IR) is one of the 
most widely used methods for assessing IR in healthy 
people (10). However, it is necessary to measure 
serum insulin levels to calculate HOMA-IR, and this 
measurement is not a part of routine evaluation in 
health care services.

The relationship between fasting blood glucose (FBS) 
and triglyceride (TG) levels with the development of 

type 2 diabetes has been reported in the literature 
(11,12). The triglyceride/glucose (TyG) index is a new 
index proposed as an indicator of IR (13-15). A number 
of recent studies have shown a significant correlati-
on between the clamp method and HOMA-IR and the 
TyG index (16,17). Although many studies have been 
conducted on the TyG index as a predictor of type 2 
diabetes in many countries of the world, the number 
of studies on this subject is limited in Turkey.

Today, survey studies are also conducted to evaluate 
the risk of diabetes in adults. One of these tools is the 
Finnish Diabetes Risk Score (FINDRISC). The FINDRISC 
questionnaire identifies the risk of the development 
of diabetes in adults over the next decade and allows 
for early diagnosis of high-risk individuals.

In this study, we aimed to compare the TyG index 
and FINDRISC questionnaire, used as predictors of 
diabetes, to determine the risk of diabetes in healthy 
individuals and their relationship with obesity.

MATERIALS AND METHoDS

Place, type, and universe of the study
This study was planned as a retrospective review of 
the files of healthy individuals over 18 years old who 
attended a family medicine outpatient clinic betwe-
en January 1, 2014 and December 31, 2016 for peri-
odic health examinations. In this period, the files of 
individuals who applied to our outpatient clinic were 
examined and sociodemographic characteristics such 
as age, gender, marital status, educational status, 
and smoking status; anthropometric measurements 
such as height, weight, and waist circumference; 
systolic and diastolic blood pressures; and fasting 
blood glucose and lipid parameter results were recor-
ded in a separate program for analysis. The partici-
pants’ health habits and scores from the FINDRISC 
diabetes risk questionnaire were recorded.

The following individuals were excluded from the 
study: those with incomplete information; those 
with congenital or subsequent body abnormalities; 
patients with cancer; patients with diseases that 
would affect blood sugar and lipid parameters and 
those using drugs for this; patients with bone, 
endocrine, and metabolic diseases; pregnant women 
and those in puerperium; those receiving medical or 
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surgical obesity treatment; diabetes patients; those 
receiving treatment for hypertension; and those under 
18 years of age. Considering the exclusion criteria, the 
study was completed with 879 individuals.

Ethics committee approval: Before starting the 
study, approval of the Necmettin Erbakan University 
Meram Medical Faculty’s Non-Interventional Clinical 
Research Ethics Committee (2019/2172) was obtai-
ned.

Data collection: Weight, height, and waist circumfe-
rence were recorded as anthropometric measure-
ments from the study participants’ files and body 
mass index (BMI) was calculated as BMI=weight (kg)/
height (m2). BMIs of 18.50-24.99 were evaluated as 
normal weight, 25.0-29.99 as overweight, and ≥30.0 
as obese. BMIs of <18.5 were not included in the 
study because of the small number of people. 
Fasting blood glucose (FBS), total cholesterol (T-Chol), 
triglyceride (TG), high-density lipoprotein (HDL-c), 
and low-density lipoprotein (LDL-c) values were 
recorded from patients’ files. The TyG index was cal-
culated according to the following formula:

Triglyceride/Glucose (TyG) Index: ln[triglyceride (mg/
dL) × fasting glucose (mg/dL) /2] (18). 

Diabetes Risk Questionnaire (FINDRISC): The 
FINDRISC questionnaire (19), developed by the Finnish 
Diabetes Association within the scope of the Finnish 
Type 2 Diabetes Prevention Programme, is also widely 
used in our country and is recommended by the 
Turkish Society of Endocrinology and Metabolism 
(TEMD). This questionnaire determines the risk of 
developing diabetes in the next decade (2). The 
FINDRISC questionnaire consists of 8 questions: age, 
BMI, waist circumference, physical activity, fruit and 
vegetable consumption, history of antihypertensive 
medication, high blood sugar, and family history of 
diabetes. The scores corresponding to the answers 
are summed and the total diabetes risk score, ranging 
from 0 to 26, is calculated. If the total score is <7, the 
risk is low (1%), while 7-11 points signify mild risk 
(4%), 12-14 points moderate risk (16%), 15-19 points 
high risk (33%), and ≥20 points very high risk (50%).

Statistical Analysis: SPSS 20.0 for Windows was used 
for statistical analysis. Descriptive statistics of conti-

nuous variables are given as means and standard 
deviations, and descriptive statistics of categorical 
data are given in terms of frequency and percentage. 
Compliance with normal distribution was evaluated 
by the Kolmogorov-Smirnov test. Accordingly, one-
way ANOVA was used to compare quantitative data 
showing normal distribution. The post hoc Tukey test 
was performed when there was a significant diffe-
rence between groups. The chi-square test was used 
to compare categorical data. Pearson correlation 
analysis was used for correlations between parame-
ters. Correlation coefficients (r) of 0.00-0.24 were 
evaluated as weak relationships, 0.25-0.49 as modera-
te, 0.50-0.74 as strong, and 0.75-1.00 as very strong. 
Linear regression analysis was performed between 
two variables and the regression coefficient was cal-
culated. The results were evaluated with 95% confi-
dence intervals and p<0.05 significance level.

RESuLTS

A total of 879 participants who applied to the family 
medicine outpatient clinic for periodic health exami-
nations were included in the study; 66.7% (n=586) 
were male, 33.3% (n=293) were female, and the 
mean age was 37.20±11.8 years (range: 18-76). The 
sociodemographic characteristics of the participants 
are shown in Table 1.

The mean BMI of the women participating in the 
study was 31.48±6.6 kg/m2 and the mean waist cir-
cumference was 95.24±15.1 cm, while the mean BMI 
of the men was 28.62±5.2 kg/m2 and the mean waist 
circumference was 99.33±14.3 cm. A statistically 
significant relationship was found between both 
waist circumference and BMI and gender (p<0.001). 
The mean BMI of women was greater than that of 
men, while the mean waist circumference of men 
was greater than that of women. The mean diabetes 
risk score calculated by FINDRISC for women was 
10.92±4.9 points and the mean TyG index was 
8.56±0.5, while for men, the mean diabetes risk 
score was 8.75±4.7 points and the mean TyG index 
was 8.77±0.5. There was a statistically significant 
relationship between the mean diabetes score and 
TyG index (p<0.001) (Table 2). 

According to the FINDRISC questionnaire, partici-
pants were divided into 3 groups in terms of the risk 
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Table 1. Sociodemographic characteristics of the participants.

Age (years)

Gender 
 Male
 Female
Marital status
 Married
 Single
Occupation
 Employed
 Unemployed/retired
Education status
 Primary school or less
 Secondary school
 Higher education
Smoking status
 Smoker
 Nonsmoker

37.20±11.8
n

586
293

691
188

374
505

337
234
308

251
628

(18-76)
%

66.7
33.3

78.6
21.4

42.5
57.5

38.3
26.6
35.1

28.6
71.4

Mean±SD

Table 2. Comparison of some parameters with the genders of the participants.

BMI (kg/m2)
Waist circumference (cm)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Fasting blood glucose (mg/dL)
T-Chol (mg/dL)
LDL-c (mg/dL)
HDL-c (mg/dL)
Triglyceride (mg/dL)
Diabetes risk score
TyG index

Female
Mean±SD

31.48±6.6
95.24±15.1

126.95±13.8
77.44±10.1
96.53±19.0

190.16±39.4
117.19±32.2
48.07±10.1

124.13±73.1
10.92±4.9
8.56±0.5

Male
Mean±SD

28.62±5.2
99.33±14.3

129.88±12.7
77.44±9.44
96.33±15.9

190.63±44.5
122.60±38.5

39.73±8.6
153.74±81.9

8.75±4.7
8.77±0.5

t

6.946
-3.861
-3.117
0.012
0.155
-0.153
-2.077
12.680
-5.231
6.184
-5.516

p

<0.001
<0.001
0.002
0.990
0.877
0.878
0.038

<0.001
<0.001
<0.001
<0.001

of developing diabetes within 10 years. Those who 
scored 11 points or fewer from the questionnaire 
(n=552, 62.8%) were considered to be of low/mild 
risk, those who scored 12-14 (n=177, 20.1%) were of 
moderate risk, and those who scored 15 or above 
(n=150, 17.1%) were of high risk. The mean BMI, waist 
circumference, FBS, and TyG index of the participants 
in the group with a high risk of diabetes were higher 
than those with mild and moderate risk and the diffe-
rence was statistically significant (p<0.001) (Table 3).

The TyG index was divided into 4 groups according to 
percentile values. Waist circumference, BMI, and 
FINDRISC diabetes risk scores of those with TyG 
index values of ≥8.97 were also higher than those of 
the other groups and this difference was statistically 
significant (p<0.001) (Table 4).

Figure 1. Linear regression graphs for TyG index and diabetes risk score and BMI.

Triglyceride/Glucose (TyG) Index FINDRISC diabetes risk scores
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When correlations of variables with the diabetes 
risk scores of the participants were examined, 
there was a moderate positive correlation with age, 
waist circumference, and FBS and a strong positive 
correlation with BMI (r=0.348, r=0.481, r=0.341, 
p<0.001). Also, there was a moderate positive cor-
relation between age, BMI, waist circumference, 
and FBS and the TyG index (r=0.332, r=0.305, 
r=0.382, r=0.468, p<0.001). The correlations bet-
ween diabetes risk score and TyG index and other 
parameters are shown in Table 5.

When linear regression analysis was performed, 
32.0% of the increase in diabetes risk score and 9.3% 
of the increase in TyG index was attributed to incre-
ase in BMI (Figure 1).

DISCuSSIoN

The results of our study are important because this 

is one of the few studies conducted with the FINDRISC 
questionnaire and the TyG index, the predictor of 
insulin resistance, used to predict early diabetes 
development in our country.

According to FINDRISC, 17.1% of the participants 
were at high risk of developing DM within 10 years. 
In a study conducted to determine the risk of diabe-
tes in hospital employees, 7.8% of the employees 
were found to be high-risk with the FINDRISC survey 
(20). In another study conducted in healthy adults, the 
risk of diabetes was found to be high in 19.3% of the 
participants as a result of FINDRISC (21). In a study 
conducted in our region, the frequency of those with 
high risk of diabetes was found to be 15.5%, similar 
to our present results (22). In the study of İğci et al., 
applying the ADA diabetes risk questionnaire to 
3138 people, the percentage of those with a high 
risk of diabetes was found to be 32% (23). This diffe-
rence may be due to the different number of partici-

Table 3. Comparison of some parameters with participants’ diabetes risk status.

BMI (kg/m2)

Waist circumference (cm)

Systolic BP (mmHg)

Diastolic BP (mmHg)

Fasting blood glucose (mg/dL)

T-Chol (mg/dL)

LDL-c (mg/dL)

HDL-c (mg/dL)

Triglyceride (mg/dL)

TyG index

Low/mild riska 
(n=552)

Mean±SD

28.34±5.6

92.52±13.7

125.53±12.2

76.04±9.3

92.95±12.5

186.03±40.2

115.63±34.1

45.48±10.5

127.56±78.7

8.54±0.5

Moderate riskb 
(n=177)

Mean±SD

33.52±5.8

102.23±14.0

129.60±13.1

78.48±9.8

97.29±14.2

195.45±41.6

123.45±35.2

44.68±11.0

141.47±79.3

8.70±0.5

F

111.223

65.079

31.098

18.841

48.340

8.673

7.397

0.397

5.562

24.685

p

<0.001ab

<0.001ac

<0.001ab

<0.001ac

0.001ab

<0.001ac

0.005bc

0.012ab

<0.001ac

0.039bc

0.001ab

<0.001ac

<0.001bc

0.026ab

0.001ac

<0.001bc

0.030ab

0.002ac

0.673

0.003ac

0.001ab

<0.001ac

0.011bc

High-very high riskc 
(n=150)

Mean±SD

35.01±5.6

104.97±14.4

134.78±16.1

81.36±10.8

108.42±29.9

200.03±42.1

126.10±33.2

45.28±9.2

148.87±67.0

8.87±0.51
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pants and the questionnaire used for risk assess-
ment. According to 2017 International Diabetes 
Federation (IDF) data, the incidence of diabetes in 
Turkey is reported to be 14.7% and it is estimated 
that this rate will increase gradually in the next 15 
years (1). In the present study, a significant relations-
hip was found between age and gender of the parti-
cipants and their diabetes risk scores. The risk score 
was higher in older individuals and females, while it 
was higher in younger participants and males. 
Contrary to this study, no significant association bet-
ween 10-year diabetes risk and gender was identifi-
ed in some other studies of diabetes risk (20-22). 
Although the community-based TURDEP-2 study to 
determine the prevalence of DM in Turkey found DM 
to be more common in women, no significant relati-
onship between gender and DM frequency was 
found (3). In our study, the reason for the higher risk 

of diabetes in females than males may be that the 
women living in our region have higher BMIs and 
waist circumferences due to a lack of physical acti-
vity and nutritional patterns, and this may increase 
the risk of diabetes. Obesity and high waist circumfe-
rence are the most important factors that increase 
the risk of diabetes, as shown in many studies (20-24).

The TyG index is calculated based on the individual’s 
measured triglyceride and fasting blood sugar using 
the formula ln[triglyceride(mg/dL)×fasting glucose 
(mg/dL)/2]. Many prospective studies in the literatu-
re in recent years have shown that the TyG index is 
associated with new-onset diabetes (25), hypertensi-
on (26), and cardiovascular events (27,28). In a cohort 
study aimed to evaluate the role of the TyG index in 
predicting and mediating the development of cardi-
ovascular disease (CVD), the TyG index of 6078 par-

Table 4. Comparison of some parameters with TyG index of participants.

Waist circumference (cm)

BMI (kg/m2)

Systolic BP (mmHg)

Diastolic BP (mmHg)

Fasting blood glucose (mg/dL)

T-Chol (mg/dL)

LDL-c (mg/dL)

HDL-c (mg/dL)

Triglyceride (mg/dL)

Diabetes risk score

TyG ≤ 8.24a

Mean±SD

88.63±12.2

27.57±5.2

122.68±12.2

74.33±10.0

89.07±7.3

168.96±35.1

103.73±30.1

50.95±11.2

66.32±13.9

8.12±4.0

TyG: 8.24-8.61b

Mean±SD

94.53±15.0

30.19±6.2

125.54±11.9

76.53±9.7

93.53±10.3

181.89±35.0

116.92±31.1

46.20±9.6

98.59±13.7

9.73±4.5

TyG ≥ 8.97d

Mean±SD

109.99±13.7

32.93±6.4

133.17±14.3

79.43±9.8

107.28±29.0

212.83±43.6

128.47±36.9

40.37±8.0

231.07±87.7

12.16±5.3

p

<0.001ab

<0.001ac

0.004bc

<0.001ab

<0.001ad

0.026cd

<0.001ad

<0.001ac

<0.001bc

<0.001ad

<0.001ac

<0.001bc

<0.001ac

<0.001bc

0.028ab

<0.001ac

0.021bc

0.014bc

<0.001ad

<0.001ac

<0.001bc

<0.001ac

<0.001bc

<0.001ab

<0.001ac

<0.001bc

TyG:8.61-8.97c

Mean±SD

99.0±14.0

31.31±6.3

130.14±13.2

79.41±9.2

95.67±10.0

196.87±36.8

126.49±33.5

43.79±9.7

137.18±18.4

10.72±5.1
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ticipants over 60 years of age was calculated and a 
significant relationship was shown between increa-
sing TyG and CVD, which increased over time (29). In 
this study, we found that systolic and diastolic blood 
pressures were higher in individuals with a high TyG 
index. A study in Chinese adults has been shown that 
a higher TyG index, regardless of obesity, synergisti-
cally increases the risk of prehypertension, and the 
TyG index has a higher predictability for HT compared 
to traditional indices (30). In another study, the relati-
onship between the Increasing TyG index and prehy-
pertension and hypertension risk was determined (31).

In a study in which 617 adults without diabetes were 
followed for approximately 9 years, the TyG index 
was used to evaluate the risk of developing diabetes, 
and it was found that the frequency of diabetes 
development was higher in patients with high TyG 
index over time than in those with a low index. While 
there is no relationship between gender and diabe-
tes development, it has been shown that the frequ-
ency of diabetes development increases with age 
and BMI (32). In the present study, the TyG index was 
found to be significantly higher in women than in 
men. Although triglyceride levels were lower in 
female participants than in men, there was no diffe-
rence between fasting blood glucose levels, and this 
may have caused the difference in the index.

In a comparative study that applied HOMA-IR and 
the TyG index to evaluate insulin resistance, the TyG 
index was found to be significantly higher in patients 
with high HOMA-IR values and the positive predictive 

value of the TyG index was calculated as 73.3% (33). In a 
previous study to predict the development of diabetes 
and cardio-metabolic changes, the area under the 
curve (AUC) in ROC analysis was 0.790 for FBS and 
0.640 for the TyG index, while the AUC was 0.802 for 
the TyG index in another study (30,31). In their study, 
Unger et al determined the TyG index cut-off point as 
8.8 for patients with metabolic syndrome (14). According 
to our study, the frequency of those with the TyG index 
above 8.8 was found to be 35.4% (n=311). According to 
the results of the FINDRISC questionnaire, the frequ-
ency of those with medium and high risk was 37.2% 
(n=327). The two tests are compatible with each other. 
In a different study, the cut off value was used between 
8.15-8.65 for different groups (34). In our study, we 
found that those with a TyG value of 8.97 and above 
are at high risk.

In a comparative study using HbA1C and the TyG 
index as predictors of glycemic control in type 2 DM 
patients, in the linear regression analysis, a signifi-
cant positive correlation was found between HbA1c 
level and TyG index even after BMI, age, sex, durati-
on of diabetes, and smoking factors were fixed. As a 
result of the study, it was concluded that the TyG 
index may be useful as a predictor of glycemic cont-
rol in overweight and obese patients with type 2 DM 
(35). In the present study, correlation analysis of the 
FINDRISC diabetes risk score and TyG index showed 
a moderate positive correlation with age, BMI, and 
waist circumference. In overweight and obese indivi-
duals, the risk of developing diabetes and IR as cal-
culated by the TyG index is higher than among indi-

Table 5. Correlation between TyG index and diabetes risk score and some parameters.

Age
BMI (kg/m2)
Waist circumference (cm)
Systolic BP (mmHg)
Diastolic BP (mmHg)
Fasting blood glucose (mg/dL)
T-Chol (mg/dL)
LDL-c (mg/dL)
HDL-c (mg/dL)
Triglyceride (mg/dL)
Diabetes risk score
TyG index

r

0.348**
0.566**
0.481**
0.286**
0.261**
0.341**
0.176**
0.148**
-0.033**
0.152**

0.279**

p

p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001

p<0.001

Diabetes risk score

r

0.322**
0.305**
0.382**
0.280**
0.192**
0.468**
0.443**
0.267**
-0.366**
0.904**
0.279**

p

p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0,001
p<0.001

TyG index

1
1
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viduals of normal weight. Diabetes can be prevented 
by lifestyle changes, adequate physical activity, and 
regulation of eating habits. 

Limitations: The results of this study should be 
interpreted within the framework of its limitations. 
The present study does not explain the causality of 
the results, as it was planned to retrospectively scan 
patients’ files. Our results cannot be generalized 
because the study was conducted with a limited 
number of participants in a particular community. 
Most importantly, we could not evaluate HOMA-IR, 
one of the gold-standard methods for IR measure-
ment. Insulin level measurement is not a routine test 
in periodic health examinations. However, the utility 
of the TyG index in routine clinical practice has been 
proven in previous studies. It is recommended that 
future studies include cohort-type studies covering a 
long follow-up period and be conducted with larger 
numbers of participants.

CoNCLuSIoN

According to the results of FINDRISC, 17.1% of the 
participants had a high risk of developing DM in 10 
years. When correlations with the diabetes risk score 
were examined, there were significant positive cor-
relations with age, waist circumference, and FBS and 
a strong positive correlation with BMI. For the TyG 
index, there was a moderately significant correlation 
with age, BMI, waist circumference, and FBS. After 
linear regression analysis, 32.0% of the increase in 
diabetes risk score and 9.3% of the increase in TyG 
index were attributed to increase in BMI.

To assess the risk of developing diabetes in healthy 
individuals, the FINDRISC questionnaire and the TyG 
index, which is a predictor of IR, are easy and simple 
to apply. Early detection of obesity as one of the 
most important risk factors for diabetes develop-
ment, lifestyle changes, and regulation of nutrition 
are among the most important tasks of family physi-
cians. It is recommended that primary care workers 
be supported with in-service training on risk identifi-
cation and risk management issues. 

Ethics Committee Approval: Before starting the 
study, approval of the Necmettin Erbakan University 
Meram Medical Faculty’s Non-Interventional Clinical 

Research Ethics Committee (2019/2172) was obtai-
ned.
Conflict of Interest: All the authors declare that they 
have no conflicts of interest to disclose.
Funding: No funding used for the study.
Informed Consent: Consent was not obtained from 
the patients since it was a retrospective study.
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ABSTRACT

Objective: The aim of this study was to determine the information and practices related to breast cancer screening performed in women who 
presented to the mammography unit of a university hospital in Istanbul.
Method: A questionnaire was prepared using the literature. It was performed with a face-to-face interview method in the patients who were 
referred to the mammography (MG) unit of our hospital. It consisted of questions about sociodemographic characteristics, breast self-
examination (BSE), clinical breast examination (CBE) and information about MG and performing these methods.
Results: In 260 women with a mean age of 52.5 (36-81) years; while the rate of BSE was 69.2%, the rate of CBE was 77.7% and the rate of 
MG was 78.5%, these were higher than the literature. The mean level of knowledge of patients about breast cancer was 6.2/10 (62%) and it 
was higher than the literature. Breast cancer risk factors knowledge level scores were significantly higher in patients who underwent MG 
procedure and BSE (p=0.031; p=0.001; p<0.05). Contrary to the literature, no significant effect of income and education level on the rates of 
BSE, CBE, undergoing MG procedure was determined. There was a statistically significant difference between the level of knowledge of the 
patients according to the family history of breast cancer (p=0.004; p<0.01). However, there was no statistically significant difference in the 
rates of MG, CBE, and BSE in those (p>0.05).
Conclusion: The knowledge and practices about breast cancer screening are good in the women who presented to our hospital. However, in 
women who have a positive family history, although there is a high level of knowledge, it has been determined that there is no increase in 
participation in screening. In addition to the entire female population, this susceptible group needs health workers’ support.

Keywords: breast cancer, screening, breast examination, mammography

ÖZ

Amaç: İstanbul’da bir üniversite hastanesi mamografi ünitesine gelen kadınlarda meme kanseri taramalarına yönelik bilgi ve uygulamaların 
belirlenmesi amaçlanmıştır.
Yöntem: Araştırmacılar tarafından literatür bilgisinden yararlanılarak hazırlanan 20 soruluk anket formu, hastanemiz mamografi (MG) üni-
tesine yönlendirilmiş hastalarda, çekim sonrasında, yüz yüze görüşme yöntemi doldurulmuştur. Anket sosyodemografik özellikler, kendi ken-
dine meme muayenesi (KKMM), klinik meme muayenesi (KMM) ve MG hakkında bilgiler, bu yöntemleri yapma/yaptırma durumu hakkında 
sorulardan oluşmaktadır.
Bulgular: Yaş ortalaması 52,5 (36-81) olan 260 kadında; KKMM yapma oranı % 69,2, KMM yapma oranı % 77,7, MG çektirme oranı % 78,5 
olup güncel ülke verilerimize göre yüksek bulunmuştur. Hastaların meme kanseri hakkında ortalama bilgi düzeyi 6.2/10 (% 62) olup literatür 
ile kıyaslandığında yüksektir. MG çektirenler ve KKMM yapanların meme kanseri risk faktörleri bilgi düzeyi puanları, istatistiksel olarak yüksek 
saptanmıştır (p=0.031; p=0.001; p<0.05). Literatürün aksine, gelir ve eğitim düzeyinin KKMM, KMM, MG yaptırma oranlarında anlamlı etkisi 
tespit edilmemiştir. Ailede meme kanseri öyküsü varlığına göre olguların bilgi düzeyi puanları arasında istatistiksel olarak anlamlı farklılık 
saptanmıştır (p=0.004; p<0.01). Ancak bu olguların MG çektirme, KMM ve KKMM yapma oranları istatistiksel olarak anlamlı farklılık göster-
memektedir (p>0.05).
Sonuç: Yapılan anket sonucunda, hastanemize başvuran kadınlarda, meme kanseri taramalarına yönelik bilgi ve uygulamaların iyi olduğu 
görülmektedir. Son yıllarda Kanser Erken Teşhis, Tarama ve Eğitim Merkezleri (KETEM) ile yaygınlaşmaya başlayan MG taramalarının bunda 
etkin olduğunu düşünmekteyiz. Ancak aile öyküsü pozitifliğinde, bilgi düzeyi yüksek olmasına rağmen taramalara katılımda artış olmadığı 
tespit edilmiş olup genel kadın nüfusa ek olarak bu hassas grupta sağlık çalışanlarının desteğine ihtiyaç mevcuttur.

Anahtar kelimeler: meme kanseri, tarama, meme muayene, mamografi
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InTRODUCTIOn

Breast cancer is the leading cause of death among 
women worldwide (1). Women in 140 of 180 countri-
es in the world were most frequently diagnosed with 
breast cancer. Currently, breast cancer accounts for 
one quarter of all cancers in women. As it is worldwi-
de, breast cancer is one of the most common types 
of cancer in women also in Turkey (2). Breast cancer is 
the leading one among some cancers most com-
monly seen in women across all age groups with a 
rate of 24.6% in this group (3,4).

Early diagnosis and treatment are important to redu-
ce breast cancer mortality (5,6). In breast cancer, 
making an early diagnosis favorably affects the prog-
nosis, reduces mortality and enables to perform 
breast preservation surgery in suitably selected pati-
ents (5). Going to doctors’ visits for breast examinati-
on, undergoing mammography procedure and bre-
ast self-examination (BSE), clinical breast examinati-
on (CBE) within the scope of screening program has 
an important place in the early diagnosis of breast 
cancer (7,8). According to the guidelines for breast 
cancer screening defined by the Ministry of Health, 
the following is recommended: BSE annually and 
CBE every two years in women between 20-40 years 
of age, routine annual BSE and MG every two years 
in women between 40-69 years of age (9).

The most important screening method for reducing 
breast cancer mortality is mammography. It is known 
that reductions by up to 30% occur in breast cancer 
mortality due to making an early diagnosis in scree-
nings performed with mammography (10). American 
Cancer Society and American Cancer Institute recom-
mend mammography as a screening method for 
breast cancer in women older than 40 years of age 
even though they have no symptoms (11,12). It is 
known that BSE and CBE are useful to raise the awa-
reness of breast cancer among women (11,13,14). 
Although the cancer mortality reduction effect of 
BSE is controversial, it is a recommended method for 
creating awareness of breast among women. In the 
literature, it is reported that approximately 80% of 
the masses in the breast are discovered for the first 
time by women themselves (13). Therefore, it is 
important for women to practice BSE regularly in 
order to be able to present to health institutions by 

recognizing their own breast tissues and detecting 
the possible changes earlier.

The frequency of early diagnostic methods for breast 
cancer shows differences depending on many fac-
tors. These factors are socio-demographic features 
and culture. Health beliefs of women are reported to 
be among the most important factors affecting bre-
ast cancer screening (15,16).

In addition to early diagnosis and screening of can-
cer, raising the awareness about cancer in the soci-
ety regarding its reasons, risk factors and symptoms 
and creating behavior change is quite important (17). 
In this regard, it is considered that the determination 
of information, judgement and behaviors related to 
cancer and screenings is quite important in order to 
understand the education requirements of women 
regarding breast cancers. The aim of this study plan-
ned based on the aforementioned idea was to deter-
mine the information and practices related to breast 
cancer screening performed among women who 
presented to the mammography unit of a university 
hospital in Istanbul.

MATERIAL and METHODS

This descriptive and cross-sectional study was appro-
ved by the Ethics Committee of Health Sciences 
University, Bakirkoy Dr. Sadi Konuk Training and 
Research Hospital. The study data were collected by 
using a questionnaire. The research questionnaire 
was filled out by the researchers using a face-to-face 
interview method with the participants.

The research questionnaire form was comprised of 
questions about sociodemographic characteristics, 
information about breast self-examination (BSE), cli-
nical breast examination (CBE) and mammography 
and questions determining these states and conditi-
ons of practicing/having these methods. A face-to-
face interview was conducted with 260 women par-
ticipating in the study. Informed Consent Form and 
written volunteer consent were obtained by explai-
ning the purpose of this study orally. Participation in 
the study was based on voluntariness.

The questionnaire form prepared using the literature 
knowledge by the researchers and comprising of 20 
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questions were applied to the patients referred to 
the MG unit of our hospital by MG technician after 
the mammography procedure.

There were 4 questions for determining some socio-
demographic characteristics (age, education level, 
marital status, income level) of women in the first 
part of the data collection form. There were 8 ques-
tions for determining the risk factors for breast can-
cer such as age of menarche, the numbers of their 
pregnancies and alive births, oral contraceptive use, 
family history of breast cancer, menopausal status, 
menopausal age, use of hormone replacement the-
rapy (HRT) of women in the first part of data collec-
tion form. There were 8 questions consisting of 
information and practices related to BSE and CBE in 
the last part of the data collection form.

NCSS (Number Cruncher Statistical System) 2007 
(Kaysville, Utah, USA) program was used for the sta-
tistical analysis of the data obtained from the study. 
During the evaluation of the study data, the Student 
t test was used for the intergroup comparisons of 
descriptive statistical methods (mean, standard devi-
ation, median, frequency, and ratio, minimum, maxi-
mum) as well as quantitative data with normal dist-
ribution and Mann-Whitney U test was used for the 
intergroup comparisons of parameters without nor-
mal distribution. Pearson’s Chi-Square test and 
Fisher’s Exact test were used regarding the compari-
sons of qualitative data. Significance was evaluated 
at a level of p<0.05.

RESULTS

The study was performed with 260 women referred to 
the Radiology Department of our hospital for the 
mammography procedure between January 2018 and 
May 2018. When the participation in the screening 
program was evaluated, BSE, CBE, and MG were per-
formed with rates of 69.2%, 77.7%, 78.5%; respecti-
vely. The distribution of demographic characteristics 
and risk factors examined was shown in Table 1.

The distribution of information regarding MG and 
BSE was shown in Table 2. No statistically significant 
difference was determined between the ages of pati-
ents according to the condition of undergoing MG 
procedure (p=0.001; p<0.01). The ages of patients 

undergoing MG procedure were higher than the 
ages of patients not undergoing MG procedure. No 
statistically significant difference was determined 
between the rates of patients undergoing MG proce-
dure according to the presence of menopausal sta-
tus (p=0.001; p<0.01). The rate of undergoing MG 
procedure was higher in patients with the menopau-
sal status. There was no statistically significant diffe-
rence between the rates of patients undergoing MG 
procedure according to ages of menarche, breastfe-
eding conditions, education levels, income levels 
and conditions of use of agent delaying the menopa-
use (p>0.05). A statistically significant difference was 
determined between breast cancer risk factors 
knowledge level scores of patients according to the 
condition of undergoing MG procedure (p=0.031; 
p<0.05). Knowledge level scores of patients under-
going MG procedures were higher.

A statistically significant difference was determined 
between breast cancer risk factors knowledge level 
scores of patients according to the presence of a 
family history of breast cancer (p=0.004; p<0.01). 
Knowledge level scores of patients with a family his-
tory of breast cancer were higher. There was no sta-
tistically significant difference between the rates of 
undergoing mammography procedure, going to doc-
tors’ examinations and breast self-examination of 
patients according to the presence of a family history 
of breast cancer (p>0.05) (Table 3).

There was no statistically significant difference bet-
ween the rates of going to doctors’ examinations of 
patients according to ages of menarche, breastfee-
ding conditions, education levels, income levels, the 
presence of menopausal status and conditions of 
use of agent delaying the menopause (p>0.05). No 
statistically significant difference was determined 
between breast cancer risk factors knowledge level 
scores of patients according to conditions of going to 
doctors’ examinations (p>0.05) (Table 4).

There was no statistically significant difference bet-
ween the rates of practicing BSE of patients accor-
ding to ages, ages of menarche, breastfeeding condi-
tions, education levels, income levels, presence of 
menopausal status and conditions of use of agent 
delaying the menopause (p>0.05). A statistically sig-
nificant difference was determined between breast 



177

A.A. Gemici et al, Evaluation of Information and Practices About Breast Cancer Screening Performed in Women Presented to a University 
Hospital in Istanbul

cancer risk factors knowledge level scores of patients 
according to conditions of practicing BSE (p=0.001; 

p<0.01). Knowledge level scores of patients practi-
cing BSE were higher (Table 5).

Age (year)

Educational status

Occupation

Income level

Marital status

Having a child

number of children 
(n=237)

number of children 
(n=260)

Breastfeeding (n=237)

First menarche age (year)

Age of menarche

Menopause

Menopause age (n=175)

Use of agent delaying the 
menopause

Family history of breast 
cancer

Table 1. Distribution of demographic characteristics.

Min-Max (Median)
Mean±SD

Illiterate/Literate
Primary school
Secondary school
High School
University

not working
Working
Retired

Low
Medium
High

Married
Single
Divorced
Widowed

Absent
Present

Min-Max (Median)
Mean±SD

no child
1 child
2 children
3 children
≥ 4 children

Absent
Present

Min-Max (Median)
Mean±SD
 
≤ 11 years (early)
12-14 years (normal)
> 14 years (late)

Yes
no

Early (≤ 40 years)
normal (41-54 years)
Late (≥ 55 years)

Yes
no

Absent
Present

n (%)

36-86 (51)
52.50±9.56

22 (8.5)
126 (48.5)

24 (9.2)
56 (21.5)
32 (12.3)

187 (71.9)
55 (21.2)
18 (6.9)

64 (24.6)
193 (74.2)

3 (1.2)

213 (81.9)
13 (5.0)
15 (5.8)
19 (7.3)

23 (8.8)
237 (91.2)

1-10 (2)
2.64±1.36

23 (8.8)
30 (11.5)

103 (39.6)
69 (26.5)
35 (13.5)

6 (2.5)
231 (97.5)

11-18 (13)
13.46±1.32

14 (5.4)
186 (71.5)
60 (23.1)

175 (67.3)
85 (32.7)

26 (14.9)
137 (78.2)

12 (6.9)

19 (7.3)
241 (92.7)

193 (74.2)
67 (25.8)

Undergoing mammography procedure 
 Yes
 No

Knowing that mammography should be 
undergone periodically 
 Yes
 No

Going to doctor examination 
 Yes
 No

Knowing breast self-examination
I have no information, I do not practice
I have information, I practice
I have information, I practice incidentally
I have information, I practice monthly
I have information, I practice after each bathing
I have information, I practice after the end of each 
menstrual period

Condition of practicing breast self-examination 
 Yes
 No

•Where did she receive information about breast 
self-examination
TV
Book, Magazine, Brochure, Newspaper
Internet
Close friend - Neighbour
Allied Health Personnel
Doctor

•Where did she receive information about 
mammography
TV
Book, Magazine, Brochure, Newspaper
Internet
A close friend - Neighbour
Allied Health Personnel
Doctor

Undergoing Pap smear test 
 Yes
 no

Table 2. Distribution of information related to mammography 
and breast self-examination.

n (%)

204 (78.5)
56 (21.5)

212 (81.5)
48 (18.5)

202 (77.7)
58 (22.3)

45 (17.3)
35 (13.5)

101 (38.8)
12 (4.6)

58 (22.3)
9 (3.5)

180 (69.2)
80 (30.8)

124 (47.7)
12 (4.6)
12 (4.6)
21 (8.1)
19 (7.3)

130 (50.0)

34 (13.1)
7 (2.7)

13 (5.0)
7 (2.7)

17 (6.5)
223 (85.8)

195 (75.0)
65 (25.0)
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Level of knowledge about risk factors for breast cancer

number of correct answer for risk factors for breast cancer; n (%)

Undergoing mammography procedure

Going to doctor examination

Condition of practicing breast self-examination

Table 3. Evaluation of level of knowledge about risk factors for breast cancer according to the presence of family history of breast cancer.

Min-Max (Median)
Mean±SD

9-10 correct answers
7-8 correct answers
5-6 correct answers
≤ 4 correct answers

Yes
no

Yes
no

Yes
no

Absent 
(n=193)

1-10 (6)
6.12±2.08

26 (13.5)
68 (35.2)
54 (28.0)
45 (23.3)

148 (76.7)
45 (23.3)

145 (75.1)
48 (24.9)

133 (68.9)
60 (31.1)

Present 
(n=67)

3-10 (7)
6.97±1.64

10 (14.9)
30 (44.8)
22 (32.8)

5 (7.5)

56 (83.6)
11 (16.4)

57 (85.1)
10 (14.9)

47 (70.1)
20 (29.9)

p

a0.004**

b0.237

b0.092

b0.850

Family history of breast cancer

a Mann Whitney U Test, 
b Pearson’s Chi-square Test, **p<0.01

Age (year)

Age of menarche

Breastfeeding (n=237)

Educational status

Income level

Menopause

Use of agent delaying the menopause

Level of knowledge about risk factors for breast cancer

number of the correct answer for risk factors for breast cancer

Table 4. Evaluation of condition of going to doctor examination according to descriptive characteristics.

Min-Max (Median)
Mean±SD

≤ 11 years (early)
12-14 years (normal)
> 14 years (late)

Absent
Present

Illiterate/literate
Primary school
Secondary school
High School
University

Low
Middle/high

Yes
no

Yes
no

Min-Max (Median)
Mean±SD

9-10 correct answers
7-8 correct answers
5-6 correct answers
≤ 4 correct answers

Yes (n=202)
n (%)

36-86 (52)
52.93±9.67

12 (5.9)
149 (73.8)
41 (20.3)

5 (2.7)
180 (97.3)

13 (6.4)
95 (47)

21 (10.4)
47 (23.3)
26 (12.9)

51 (25.2)
151 (74.8)

136 (67.3)
66 (32.7)

13 (6.4)
189 (93.6)

2-10 (7)
6.36±2.06

31 (15.3)
73 (36.1)
58 (28.7)
40 (19.8)

no (n=58)
n (%)

39-79 (50.5)
51.02±9.10

2 (3.4)
37 (63.8)
19 (32.8)

1 (1.9)
51 (98.1)

9 (15.5)
31 (53.4)

3 (5.2)
9 (15.5)
6 (10.3)

13 (22.4)
45 (77.6)

39 (67.2)
19 (32.8)

6 (10.3)
52 (89.7)

1-10 (7)
6.26±1.81

5 (8.6)
25 (43.1)
18 (31)

10 (17.2)

p

c0.181

b0.124

d1.000

b0.107

b0.990

b0.659

a0.650

Condition of going to doctor examination

a Mann Whitney U Test 
b Pearson’s Chi-square Test 

c Student t Test  
d Fisher’s Exact Test, **p<0.01, *p<0.05
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DISCUSSIOn

Awareness of breast cancer, BSE, CBE, and MG will 
improve survival by accelerating progression from 
symptom to diagnosis. If the awareness and compli-
ance with breast cancer screenings are less, then 
mortality increases with late diagnosis. In our study, 
we aimed to learn the levels of knowledge of women 
about breast cancer and their approaches related to 
CBE, BSE, and MG procedure who were referred to 
the mammography unit among ones presenting to 
our hospital. The mean level of knowledge of pati-
ents about breast cancer was 6.2/10 (62%) and this 
rate was found to be higher than the literature (18,19). 
Again, similarly, BSE, CBE, and MG were performed 
with rates of 69.2%, 77.7%, 78.5%; respectively and 
these levels were good. According to data of the 

Ministry of Health, the rates of BSE and undergoing 
MG procedures performed on a monthly base are 
22.9% and 13.6%; respectively. Our results are mar-
kedly better than these rates. We think that these 
better results occur due to the study group compri-
sing of patients routinely undergoing mammography 
with higher levels of awareness about breast can-
cer.

When we evaluated conditions of BSE, CBE and 
undergoing MG procedure, CBE; it was determined 
that only age factor and menopausal status were 
associated with MG procedure. The rate of under-
going MG procedure was higher in women with 
advanced age and menopausal status than the 
women without advanced age and menopausal 
status.

Age (year)

Age of menarche

Breastfeeding (n=237)

Educational status

Income level

Menopause

Use of agent delaying the menopause

Level of knowledge about risk factors for breast cancer

number of the correct answer for risk factors for breast cancer

Table 5. Evaluation of condition of practicing breast self-examination according to descriptive characteristics.

Min-Max (Median)
Mean±SD

≤ 11 years (early)
12-14 years (normal)
> 14 years (late)

Absent
Present

Illiterate/literate
Primary school
Secondary school
High School
University

Low
Middle/high

Yes
no

Yes
no

Min-Max (Median)
Mean±SD

9-10 correct answers
7-8 correct answers
5-6 correct answers
≤ 4 correct answers

Not practicing 
(n=80)
n (%)

39-86 (52.5)
54.14±9.78

4 (5,0)
57 (71,3)
19 (23.8)

2 (2.9)
67 (97.1)

12 (15)
39 (48.8)

4 (5.0)
18 (22.5)

7 (8.8)

22 (27.5)
58 (72.5)

60 (75.0)
20 (25.0)

9 (11.3)
71 (88.8)

1-10 (6)
5.70±2.06

6 (7.5)
23 (28.8)
27 (33.8)
24 (30)

Practicing 
(n=180)

n (%)

36-86 (51)
51.77±9.40

10 (5,6)
129 (71,7)
41 (22.8)

4 (2.4)
164 (97.6)

10 (5.6)
87 (48.3)
20 (11.1)
38 (21.1)
25 (13.9)

42 (23.3)
138 (76.7)

115 (63.9)
65 (36.1)

10 (5.6)
170 (94.4)

2-10 (7)
6.62±1.92

30 (16.7)
75 (41.7)
49 (27.2)
26 (14.4)

p

c0.066

b0,972

d1.000

b0.054

b0.472

b0.078

b0.103

a0.001**

Condition of practicing breast self-examination

a Mann Whitney U Test
b Pearson’s Chi-square Test 

c Student t Test
d Fisher’s Exact Test

*p<0.05
**p<0.01
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Contrary to the literature, no significant effect of 
income and education level on the rates of undergo-
ing MG procedure was determined and this conditi-
on was due to the selection of the participants 
(19,20,21). Seventy-four point two percent of women 
were at a middle income level and only 24.6% of 
women stated that they were at a low income level. 
We think that the group participating in the questi-
onnaire does not reflect the general population with 
this characteristic. Only 9 of women practicing BSE 
performed the examination at proper time namely 
after the end of the menstrual period. While the rate 
of practicing BSE was found to be better in our 
study, it was determined that practicing BSE was 
not performed at proper time. Also, it was thought 
that there could be uncertainty regarding if it was 
performed with proper technique. It has been con-
sidered that the level of knowledge about the BSE 
technique should be increased. Also in the literatu-
re, it was emphasized that there was a lack of per-
forming BSE at proper time with proper technique 
(19,22). In some of the countries in which regular can-
cer screening is performed by the government, BSE 
is not recommended and presentation of patients 
with false positive findings to the hospital is tried to 
be prevented. Despite MG scans which have beco-
me widespread with Cancer Early Diagnosis, 
Screening and Training Centers (KETEM) in recent 
years, BSE maintains its importance yet for our 
country (23).

In the study performed by Gocgeldi et al. (2008), the 
authors determined that health providers (37.3%) 
and television/newspapers (34.3%) constituted the 
first two ranks of sources of information of women 
regarding BSE (24). In the study performed by Aslan 
and Sahin, the sources of information of women 
related to BSE were reported to be health providers 
(32.0%) and television programs (21.5%) (25). In our 
study, 47.7% and 50% of women stated that they 
learned BSE information from television programs 
and female doctors; respectively. This condition indi-
cates the extensiveness of television which is the 
most readily accessible mass medium on this sub-
ject. Again, consistent with the literature, it was seen 
that BSE was learned mainly from the doctor. This 
condition shows the importance of reaching the 
large masses of women by health providers who can 
be in close contact with especially women.

Additionally, when the approach regarding the prac-
tice of breast screening in women with a family his-
tory of breast cancer is evaluated, there is no statis-
tically significant difference between the rates of 
undergoing MG procedure, CBE and BSE. However, 
when knowledge level scores of patients are evalua-
ted, knowledge level scores of patients with a family 
history of breast cancer were higher. In our study, it 
was observed that the presence of a family history of 
breast cancer caused an awareness on this subject 
but did not cause a difference in taking an action. In 
the recent study performed by Brum et al., it was 
shown that the practice of breast cancer screening 
was better in women with a family history of breast 
cancer (26). But, in the study performed by Lerman et 
al. in 1993, it was reported that breast cancer worri-
es might pose a barrier to mammography adherence 
among high-risk women, particularly those with a 
lower level of education in case of presence of a 
family history of breast cancer (27). Also in our study 
group, we thought that a similar mechanism might 
pose a barrier to taking an action in screening.

The main limitation of our study is the application of 
the questionnaire in a single center to a group consi-
dered to have a relatively higher level of awareness 
than the population means who presented to the 
hospital for undergoing MG procedure. Study results 
should be evaluated considering these characteris-
tics of the study group. Moreover, since breast can-
cer was a delicate subject for women, some partici-
pants might have refrained from answering the 
questions in the questionnaire correctly. In order to 
decrease this limitation, our female mammography 
technician selected to conduct the questionnaire 
applied it in a proper environment after the mam-
mography procedure. Patients were ensured to ans-
wer the questions related to BSE, CBE, and MG pro-
cedure by themselves.

COnCLUSIOn

While performing our study in a single center and 
obtaining the results after conduction the question-
naire to a group presenting to the hospital by itself is 
a limitation, we understand from the data obtained 
that practices of BSE, CBE and MG procedures and 
levels of knowledge about breast cancer are high. 
We think that MG scans which have become widesp-
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read with KETEM in recent years are effective on this 
subject. But it has been determined that there was 
no increase in participation in screening despite a 
higher level of knowledge in women who had a posi-
tive family history of breast cancer. Health workers’ 
support is required in this susceptible group toget-
her with the entire female population.
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ABSTRACT

Objective: Early weight loss percentile charts can be used to determine the expected weight loss of newborns. Mode of delivery has a marked 
effect on weight loss in the immediate postpartum period. The aim in the present study was to construct weight loss percentile charts 
according to mode of delivery in exclusively breastfed, healthy term infants during hospital stay.
Method: Weight loss in a large Turkish cohort of infants, born between January 1, 2011 and December 31, 2014, was evaluated retrospectively. 
Data on healthy, term and exclusively breastfed neonates during the immediate postpartum hospital stay were collected. Weight change 
percentile charts were plotted according to mode of delivery. 
Results: The study encompassed 3247 exclusively breastfed neonates. Of infants 48.1% were girls. Mean gestational age was 38.94±0.84 
(range 37-41) weeks and birth weight of infants was 3381.1±380.9 (range 2150-5190) grams. The rate of caesarean delivery was 69.3%. The 
time of hospital stay of infants born by caesarean delivery was significantly longer than infants born vaginally. The frequency of weight 
measurements of infants showed a statistically significant difference according to the type of delivery. Weight loss as a percentage of 
birthweight for infants born by caesarean delivery were significantly greater at 24, 48, 72 and 84 hours after birth compared to those born 
via vaginal delivery.
Conclusion: Plotted percentile charts according to mode of delivery will enable prediction of early weight loss immediately post-partum. In 
addition, these percentile charts will help to reassure mothers and encourage breastfeeding exclusivity.

Keywords: early weight loss, percentile charts, exclusive breastfeeding

ÖZ

Amaç: Erken kilo kaybı persentil eğrileri, yenidoğanlarda beklenen kilo kaybını belirlemek için kullanılabilir. Doğum şekli, hemen doğum son-
rası dönemde kilo kaybı üzerinde belirgin bir etkiye sahiptir. Bu çalışmada amaç, sadece anne sütü ile beslenen, sağlıklı, term bebeklerde 
hastanede kalış sırasında doğum şekline göre kilo kaybı persentil eğrilerini oluşturmaktır.
Yöntem: Geniş bir Türk bebek kohortunda, 1 Ocak 2011 - 31 Aralık 2014 tarihleri arasında doğanların kilo kaybı geriye dönük olarak değer-
lendirilmiştir. Doğum sonrası hastanede kalış süresi boyunca sağlıklı, term ve sadece anne sütü ile beslenen yenidoğanlara ilişkin veriler top-
lanmıştır. Ağırlık değişim persentil eğrileri doğum şekline göre çizilmiştir.
Bulgular: Çalışma sadece anne sütü ile beslenen 3247 yenidoğanı kapsamaktadır. Bebeklerin % 48,1’i kızdır. Ortalama gebelik süresi 38,94 ± 
0,84 (37-41) hafta ve bebeklerin doğum ağırlığı 3381,1 ± 380,9 (2150-5190) gramdır. Sezaryenle doğum oranı % 69,3’tür. Sezaryen ile doğmuş 
bebeklerin hastanede kalış süresi vajinal doğum ile doğan bebeklere göre anlamlı olarak daha uzundur. Bebeklerin ağırlık ölçümlerinin sıklığı, 
doğum şekline göre istatistiksel olarak anlamlı bir farklılık göstermiştir. Sezaryen ile doğmuş bebekler için doğum ağırlığına oranla yüzdesel 
olarak kilo kaybı, doğumdan 24, 48, 72 ve 84 saat sonra, vajinal doğumla doğanlara göre anlamlı olarak daha yüksektir.
Sonuç: Doğum şekline göre çizilen persentil eğrileri, doğumdan hemen sonra erken kilo kaybının tahmin edilmesini sağlayacaktır. Ek olarak, 
bu persentil eğrileri anneleri rahatlatmaya ve bebeklerini sadece anne sütü ile beslemeye teşvik etmeye yardımcı olacaktır.

Anahtar kelimeler: erken ağırlık kaybı, persentil eğrileri, sadece anne sütü ile beslenme

Early Weight Loss Percentile Charts in Exclusively Breastfed Infants 
According to Mode of Delivery

Sadece Anne Sütü ile Beslenen Bebeklerde Doğum Şekline Göre Erken Kilo 
Kaybı Persentil Eğrileri
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InTRoDuCTIon

The World Health Organization (WHO), United 
Nations International Children’s Fund (UNICEF) and 
various health organisations dealing with children’s 
health, all advocate infants be exclusively breastfed 
for the first six months of life to achieve optimal 
growth, development and health (1). Normal post-
partum physiologic weight loss is defined as 5-7% 
loss of the birth weight (2). Various early weight loss 
limits have been described in healthy infants such 
that losing 7-10% of birth weight is seen as common 
(3,4). There are also known morbidities related to 
early weight loss, such as hypoglycaemia, hyperbili-
rubinemia and hypernatremic dehydration (5,6,7).

In an earlier study from this center, the risk factors 
for early weight loss in infants was investigated in 
the same cohort presented here and mode of deliv-
ery was identified as a significant factor (8). Delayed 
lactogenesis, delayed time of feeding initiation, post-
operative pain, and maternal comorbidities leading 
to emergency caesarean delivery may cause breast-
feeding difficulties and increase weight loss in new-
borns (9). During caesarean delivery, it is normal to 
use intravenous fluids which will affect the birth 
weight and subsequent weight loss of the neonate 
(4). Excessive weight loss after birth may cause anxi-
ety and reduced breastfeeding success (10,11,12). Early 
supplementation with formula will lead to failure to 
achieve an exclusive breastfeeding target for the first 
six months of life (13).

The first early weight loss nomograms were published 
by Flaherman et al. (14). The study encompassed nearly 
109,000 infants in the USA. One study from Turkey, 
examined the relationship between gender, ethnicity 
and early weight loss of breastfed and term infants up 
to 72 hours after birth (15). Management plans for 
infants with excess weight loss generally focus on pro-
moting weight gain but do not always focus on pro-
motion of consistent, evidence-based infant feeding 
support to parents (9). By using percentiles, clinicians 
may estimate weight loss patterns on a time-interval 
basis and identify infants who are at risk for excessive 
early weight loss (14). In addition, parents can be 
shown the pattern and estimated weight loss of their 
babies according to mode of delivery during hospital 
stay. Parents can thus be reassured about weight 

change patterns and this information can be useful 
for promoting exclusive breastfeeding.

The aim of this study was to develop early weight 
loss percentile charts according to delivery mode in 
a cohort of exclusively breastfed healthy infants in 
the immediate post-partum hospital stay in Turkey.

MATERIALS and METHoDS

This retrospective, cohort study was based on the 
evaluation of postnatal hospital records of new-
borns. Changes in weight for healthy, term, exclu-
sively breastfed newborns after delivery and during 
hospital stay were analysed.

Infants delivered in a private hospital between 1 
January 2011 and 31 October 2014 were eligible for 
inclusion in the study. Hospital patients belonged to 
high and very-high income level groups. All mothers 
were offered antenatal (30-36 weeks of gestation) 
‘breastfeeding education’ during pregnancy. All neo-
nates were evaluated by a paediatrician immediately 
after birth. Skin-to-skin contact and breastfeeding 
within one hour after delivery were early goals. A fam-
ily medicine specialist, who was also an International 
Board-Certified Lactation Consultant (IBCLC), evaluat-
ed all mother-infant pairs during hospital stay in order 
to achieve breastfeeding exclusivity. 

A total of 3247 term, singleton neonates with 
uneventful perinatal periods were eligible for inclu-
sion in the study. Exclusion criteria were: infants who 
were non-breastfed; any formula use; gestational 
age <37 weeks or ≥42 weeks; presence of any meta-
bolic or congenital disease; Neonatal Intensive Care 
Unit (NICU) admittance and/or APGAR score lower 
than 7; and multiple births (twins or triplets). Birth 
weight was not considered as an exclusion criterion. 
Flowchart of the study was given in Figure 1. Routine 
weight measurements were performed until dis-
charge, the first one being immediately in the deliv-
ery room (birth weight) and daily thereafter. All 
weight measurements were done by a trained nurse 
when infants were naked. The electronic digital plat-
form scales accurate to 5 grams were used. The 
scales were calibrated in accordance with hospital 
policy. All infants were visited by a paediatrician and 
IBCLC daily. 
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When weight loss reached or exceeded 7% of birth 
weight, measurements were taken at least every 12 
hours and re-evaluation of breastfeeding technique 
and additional breastfeeding consultancy was pro-
vided. If latch was not successful, manually expressed 
milk was given by cup feeding. For the purpose of 
this study, those babies who were given expressed 
mother’s own milk (MOM) were still assumed to be 
exclusively breastfed. 

Retrospective data were collected from postnatal 
hospital records of neonates. Infants were grouped 
according to mode of delivery. Ethical and institu-
tional approvals were obtained.

Number Cruncher Statistical System 2007 (NCSS, 
Kaysville, UT, USA) was used for statistical analysis. In 
analysis descriptive statistical methods including 
mean, standard deviation, median, range (minimum 
and maximum), frequency and ratio were used. 
Quantitative data were investigated using visual 
(graph plots) and analytical methods (Shapiro-Wilk’s 
test) to determine whether or not they were nor-
mally distributed. Student’s t test was used for com-
paring two groups of normally distributed variables, 
and Mann Whitney U test was used for comparing 
groups when one or both were non-parametric. 
Pearson Chi-Square test and Fisher’s Exact test were 
employed for comparison of qualitative data. All 
results were evaluated at the 95% confidence inter-
val, and p<0.05 was assumed to indicate signifi-
cance. 

RESuLTS

Hospital records of 3247 healthy, term neonates 
were evaluated for this study. The proportion of 
males was 51.9% (n=1684). Maternal age varied 
between 19 and 52 , median was 34 years. Mean 
gestational age and birth weight of infants were 
38.94±0.84 (range 37-41) weeks and 3381.1±380.9 
(range 2150-5190) grams respectively. All neonates 
were exclusively breastfed after delivery for the 
duration of hospital stay. Maternal age, gestational 
week and birth weight distributions are given in 
Table 1.

Mother/baby pairs were divided into two groups by 
mode of delivery (caesarean delivery n=2249 and 

normal vaginal delivery n=998) and the rate of cae-
sarean delivery was 69.3%. There was a statistical 
significance between maternal age and mode of 
delivery (p<0.01); mothers who delivered by caesar-
ean delivery were significantly older than women in 
the vaginal delivery group (34.2 vs 32.8 years, 
p=0.001). Baby gender by mode of delivery did not 
yield statistical significance (p>0.05). The gestational 
age of infants born vaginally was significantly higher 
than infants born via caesarean delivery (p=0.001). 
There was a statistically significant difference 
between birth weights according to mode of delivery 
(p=0.003); infants born by caesarean delivery were 
heavier than those born vaginally.

The mean duration of hospital stay was 63.25±15.95 
hours in the whole cohort. The time of hospital stay 
of infants born by caesarean delivery was signifi-
cantly longer than infants born vaginally (p=0.001).

The number of weight measurements of neonates 
included in the study are given in Table 2. The fre-
quency of weight measurements of infants showed a 
statistically significant difference according to the 
type of delivery (p=0.001). Excluding birth weight 
measurement, infants born by vaginal delivery were 
more likely to have their weight measured ≤3 times 
while infants born by caesarean delivery were more 
likely to be weighed ≥4 times.

Time intervals and early weight loss percentages of 
newborns are given in Table 3. Weight loss propor-
tions for infants born by caesarean delivery com-
pared to infants born via vaginal delivery were sig-
nificantly higher at 24th hour (p=0.001), 48th hour 
(p=0.001), 72nd hour (p=0.001) and 84th hour 
(p=0.011). 

In all cases, for caesarean and vaginal deliveries; 
95%, 90%, 75% and 50% weight loss percentile val-
ues over time (24, 48, 72 and 84 hours after delivery) 
are given in Table 4. Using this data early weight loss 
percentages were plotted and weight loss percentile 
charts were created. The charts for weight loss per-
centile for exclusively breastfed infants delivered by 
caesarean delivery and normal vaginal delivery are 
shown in Figures 2 and 3, respectively.
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DISCuSSIon

The study showed that infants born by caesarean 
delivery and exclusively breastfed, had significantly 
higher early weight loss in the immediate post-par-
tum period compared to vaginally delivered infants. 
Weight loss percentiles during the first days of life 
according to mode of delivery were developed using 
the collected data (Figures 2 and 3). It was demon-
strated that expected weight loss differences 

Maternal age

Infant gender

Gestation
al age (weeks)

Birth weight 
(grams)

Duration of hospital 
stay (hours)

Table 1. Demographic and clinical characteristics of the mothers and infants by mode of delivery

Median (range)
Mean ± SD

≤30 
31-35 
36-40 
≥41 

Boy
Girl

Median (range)
Mean ± SD

37-38 
≥39 

Median (range)
Mean ± SD

2000-2500 
2501-2999 
3000-3999 
≥4000 

Median (range)
Mean ± SD 

Total
n (%)

34 (19-52)
33.75±4.0

664 (20.4)
1536 (47.3)
895 (27.6)
152 (4.7)

1684 (51.9)
1563 (48.1)

39 (37-41)
38.9±0.8

1609 (49.6)
1638 (50.4)

3370 (2150-5190)
3381.1±380.9

17 (0.5)
472 (14.5)

2572 (79.2)
186 (5.7)

72 (12-84) 
63.25±15.95

Caesarean 
(n=2249)

n (%)

34 (20-52)
34.17±4.1

401 (17.8)
1033 (45.9)
686 (30.5)
129 (5.7)

1178 (52.4)
1071 (47.6)

38.7 (37-41)
38.8±0.8

1289 (57.3)
960 (42.7)

3380 (2150-5190)
3394.2±385.3

9 (0.4)
309 (13.7)

1783 (79.3)
148 (6.6)

72 (24-84) 
71.03±7.66

Vaginal (n=998)
n (%)

33 (19-46)
32.82±3.8

263 (26.4)
503 (50.4)
209 (20.9)

23 (2.3)

506 (50.7)
492 (49.3)

39.3 (37-41)
39.3±0.9

320 (32.1)
678 (67.9)

3350 (2330-4700)
3351.5±369.1

8 (0.8)
163 (16.3)
789 (79.1)

38 (3.8)

48 (12-84) 
45.71±15.87

p

a0.001**

c0.377

a0.001**

a0.003**

a0.001**

a Student t Test  
b Mann Whitney U Test 
c Pearson Chi-Square Test 
*p<0.05, **p<0.01

number of weights recorded 
after birth weight

1 
2 
3
4 
5

Table 2. number of weight measurements by mode of delivery.

Caesarean 
(n=2249)

n (%)

0 (0)
10 (0.4)

152 (6.8)
1924 (85.5)

163 (7.2)

Vaginal 
(n=998)

n (%)

5 (0.5)
255 (25.6)
578 (57.9)
145 (14.5)

15 (1.5)

p

d0.001**

dFisher Freeman Halton Test
**p<0,01

between type of delivery mode continued over the 
first few days of life.

There has been a worldwide increase in the rates of 
caesarean deliveries (16). The latest caesarean deliv-
ery rate reported by the Turkish Demographic and 
Health Survey of 2018 was 52% (17). The WHO has 
stated that no robust evidence existed for ideal cae-
sarean delivery rates (16). In another study from 
Turkey, where early weight loss in infants was inves-
tigated, the caesarean delivery rate was 47% in the 
setting of a teaching hospital of the Turkish Ministry 
of Health (15). A recent study from Brazil showed that 
the caesarean delivery in the private sector was 
more than twice the rate in the public sector (87.9% 
versus 42.9%, respectively) (18). Saki et al. showed 
that 80% of mothers who lived in high income fami-
lies had caesarean delivery and this study has rein-
forced the view that women from wealthier families 
tend to opt for caesarean delivery (19). The rate of 
caesarean delivery in our study was quite high 
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(69.3%). Our study setting was a private hospital and 
only private insurances were accepted. 

When breastfed infants lose too much weight after 
birth, healthcare providers may become concerned 

that there is a problem with breastfeeding (20). 
Studies concerning breastfeeding difficulties after 
birth have stated that special attention and follow-
up are required during hospital stay (21). Besides 
counselling for breastfeeding techniques, the use of 

Time (hours)

24

48

72

84

Table 3. Weight loss proportions of the study group by mode of delivery during hospital stay.

Mode of delivery

Caesarean
Vaginal

Caesarean
Vaginal

Caesarean
Vaginal

Caesarean
Vaginal

n

2249
993

2239
738

2087
160

163
15

Median (Min-Max)

4.1 (0-10.3)
3.1 (0-9.5)

7.3 (0.4-13.4)
5.8 (0-11.6)

7.6 (0.3-13.1)
6.8 (1.2-11.9)

6.9 (0.9-11.1)
5.3 (0-8.1)

Mean±SD

-4.06±1.54
-3.24±2.03

-7.22±1.49
-5.78±1.65

-7.54±2.06
-6.71±1.98

-6.71±2.29
-5.13±2.38

ap

0.001**

0.001**

0.001**

0.011*

a Student t Test  
*p<0.05, **p<0.01

Mode of delivery

Whole cohort

Caesarean

Vaginal

Table 4. Weight loss percentiles of study group and by mode of delivery.

n

3242
2977
2247
178

2249
2239
2087
163

993
738
160
15

95 %

-6.53
-9.42

-10.75
-10.04

-6.46
-9.56

-10.77
-10.11

-6.71
-8.28
-9.83
-7.98

Time (h)

24.
48.
72.
84.

24.
48.
72.
84.

24.
48.
72.
84.

90 %

-5.92
-8.87

-10.03
-9.51

-5.90
-9.04

-10.07
-9.57

-5.95
-7.74
-9.15
-7.68

75 %

-4.97
-8.00
-8.92
-8.28

-5.03
-8.24
-8.97
-8.38

-4.72
-6.94
-8.02
-7.17

50 %

-3.91
-6.97
-7.58
-6.88

-4.12
-7.29
-7.64
-6.94

-3.08
-5.79
-6.83
-5.29

Weight loss (%) 

Data period
Delivery type

24 
48 
72 
84 
96 

Table 5. Studies on early weight loss in exclusively breastfed infants.

V
(n= 83433)

4.2
7.1
6.4

-
-

CS 
(n=25474)

4.9
8.0
8.6

-
5.8

Falherman et al. (14)

2009-2013

V 
(n=55)

2.2
--

4.7
-
-

CS 
(n=49)

3.2
-

5.9
-
-

Samayan et al. (23)

Aug-Oct 2012

V
(n=670)

3.88
5.80
5.1

-
-

CS 
(n=758)

4.59
6.00
6.95

-
-

Hamilcıkan et al (15)

Jan-Aug 2016

V 
(n=998)

3.1
5.8
6.8
5.3

-

CS 
(n=2249)

4.1
7.3
7.6
6.9

-

Kural et al.
Jan 2011-Dec 2014

Hours      Median percentage loss (%)
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early weight loss percentiles can provide mothers an 
insight with a visual representation of how their 
infants are compared according to mode of delivery. 
This can provide reassurance that exclusive breast-
feeding is perfectly adequate for nourishment.

Hourly weight loss percentiles would help clinicians 
to foresee expected early weight loss of infants and 
thus allow a personalized approach and manage-
ment. Flaherman et al. attempted to identify the 
trajectories of breastfeeding outcomes by using 
early weight-loss nomograms, and concluded that 

From 1 January 2011 to 31 December 2014, 4221 newborn delivered 

Figure 1. Flowchart of the enrolled participants.

Due to missing information, 152 newborn were left out.

For the study 4069 newborns’ records were elligable

822 newborns were excluded
• Gestational week< 37 weeks or ≥ 42 weeks (n= 117)
• Presence of any metabolic or congenital disease (n=12)
• NICU admittance or/and APGAR score lower than 7 (n=41)
• Multiple births (twins, triplets) (n=34)
• Formula fed directly after birth (n=53)
• Additional formula use during hospital stay (n=565)

Total of 3247 newborns have been included in the study 

Figure 2. Weight loss percentages of exclusively breastfed infants who were born via caesarean delivery.

the use of such nomograms might help identify 
infants at higher risk of cessation of exclusive breast-
feeding (22).

Samayan et al. studied early weight loss among 104 
exclusively breastfed newborns prospectively in 
Bangalore, India. The median percentage weight loss 
of infants born vaginally at 24 and 72 hours was 2.2% 
and 4.7% respectively, while the mean weight loss 
for infants born by caesarean delivery was 3.2 % and 
5.9% at the same time points (23). The mean weight 
loss percentages reported by Samayan et al. were 
lowest in both delivery types when compared with 
other studies whilst those reported by Flaherman et 
al. were the highest (Table 5) (14,23). When the early 
weight loss studies were compared, in vaginal deliv-
eries the highest median weight losses occurred at 
48 hours, whereas in our study it occurred at 72 
hours (see Table 5). The maximum mean weight loss 
percentages were observed at 48 hours in caesarean 
deliveries in our study as well as two other studies. 
(14,15).

Studies have shown that the length of hospital stay 
following caesarean delivery is higher than those 
following vaginal delivery (18). The mean lengths of 
hospital stay were 71.0 hours for caesarean and 
45.7 hours for vaginal deliveries and this difference 
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was statistically significant (p=0.001). It has been 
suggested that for the establishment of successful 
breastfeeding, infants should be followed up for 
72-96 hours after birth and that may lead to longer 
hospital stay after caesarean deliveries (21). Weight 
measurements were continued as long as weight 
loss persisted. Flaherman et al. reported that 71.9% 
of infants born via vaginal delivery had one further 
weight measurement, following birthweight where-
as 48.8% of infants born by caesarean deliveries 
had two weight measurements taken (14). In our 
study 57.9% of infants born via vaginal deliveries 
had three further weight measurements while 
85.5% of infants born via caesarean deliveries had 
four weight measurments. This may be due to the 
difference between delivery modes in the mean 
length of stay. Mothers and infants in Flaherman’s 
study stayed in hospital for slightly shorter periods 
(2.6 and 1.6 days for caesarean and vaginal deliver-
ies, respectively) than in our study. A prospective 
study to investigate the benefit of using early 
weight loss percentile charts in terms of breast-
feeding success is planned.

Limitations of the study: As only healthy term neo-
nates were included in the study, birth weight of 
infants was mostly above 3000 grams. Information 
about the indication for caesarean delivery (elective 

or emergency) was not evaluated. Generalizability of 
the study may be limited, it was conducted at a pri-
vate hospital where most of the infants were from 
high income families. One of the key strengths of the 
present study was the large sample size. Although 
the study was retrospective in nature, data was 
extracted precisely from hospital records. 

ConCLuSIon

Vaginal birth should be promoted in order to protect 
both maternal and neonatal health. The likely great-
er post-partum weight loss following caesarean 
delivery must be explained to those mothers who 
are planning to choose this delivery method. Early 
weight loss percentiles will have the dual benefit of 
predicting the expected weight loss in infants and 
thus reassuring mothers which, in turn, will encour-
age breastfeeding exclusivity. 

Ethics Committee Approval: Approval was obtained 
from the Koç University Ethics Committee (2015.058.
IRB2.024).
Conflict of Interest: The authors declared no conflict 
of interest. 
Funding: No financial support was received. 
Informed Consent: Informed consent was not 
obtained since the study is retrospective.

Figure 3. Weight loss percentages of exclusively breastfed infants who were born vaginally.
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ABSTRACT

Objective: Fibromyalgia syndrome (FMS) is a disorder that causes chronic extensive musculoskeletal pain. Although there has been great debate in recent 
investigations regarding the risk factors of FMS, no agreement has been reached about the pathophysiology of the syndrome. In recent studies, it has been 
suggested that there is an abnormal response to stress factors in this syndrome due to the neuro-endocrine system perturbation as a result of stress experiences 
such as abuse during childhood, adolescence or adulthood. In this context, this study aims to evaluate the differences of all types of partner violence experienced 
by patients with FMS and healthy controls. 
Method: Forty-three consecutive married women aged between 18-65 years who were recently diagnosed as having FMS were recruited from Bakirkoy Dr. Sadi 
Konuk Research Hospital Outpatient Clinic. The diagnosis of FMS was made by experienced physical medicine and rehabilitation physicians according to the 
American College of Rheumatology (ACR) FMS diagnostic criteria . Patients who were referred to the Bakırköy Psychiatric Research and Training Hospital were 
evaluated by an experienced psychiatrist. 43 female patients with FMS and 45 female (non-FMS) controls were evaluated with a questionnaire about previous 
physical, sexual, emotional, social and economic partner violence, the Hamilton Depression and Anxiety Inventories (HAM-D and HAM-A, respectively), and a 
Visual Analogue Scale (VAS). 
Results: The FMS group and healthy control group showed no statistically significant difference in terms of age and the presence of psychiatric administration 
(p>0.05); however, the sample showed a significant difference with regards to education, occupation status, and history of suicide attempts. Significantly higher 
scores were observed for partner physical violence (27.9% vs. 11.1%), economic violence (48.8% vs. 13.3%), social violence (83.7% vs. 22.3%), and emotional 
violence (62.8% vs. 28.9%) in FMS patients than in controls (p<0.05). Higher HAM-A and HAM-D inventory and VAS scores were observed in the FMS group than 
controls (p<0.05). A statistically significant positive correlation was observed between VAS and HAM-A, HAM-D scores (p<0.05).
Conclusion: Our results may have implications to show the effect of partner violence on the clinic and course of FMS. 

Keywords: anxiety, depression, fibromyalgia, pain severity, partner violence

ÖZ

Amaç: Fibromiyalji sendromu (FMS), kas iskelet sisteminde yaygın ağrıya neden olan kronik bir hastalıktır. FMS’nin risk faktörleri ile ilgili büyük araştırmalar 
yapılmasına rağmen, sendromun patofizyolojisi konusunda bir uzlaşmaya varılmamıştır. Yapılan son çalışmalarda, çocukluk, ergenlik veya erişkinlik döneminde 
suistimal, istismar gibi stres deneyimlerinin bir sonucu olarak nöro-endokrin sistemde bir bozulma olduğu ve bu sebeple stres faktörlerine anormal bir yanıt oldu-
ğu öne sürülmüştür. Bu çalışmada FMS olan kadınlarla sağlıklı kontroller arasında eş şiddetinin tüm tipleri açısından farklılıkların araştırılması amaçlanmıştır.
Yöntem: Bakırköy Dr. Sadi Konuk Eğitim Araştırma Hastanesi Polikliniği’nde FMS tanısı konan 18-65 yaşları arasındaki kırk üç evli kadın çalışmaya alındı. FMS 
tanısı Amerikan Romatoloji Derneği (ACR) FMS tanı kriterlerine göre fizik tedavi ve rehabilitasyon uzman doktorları tarafından konuldu. Bakırköy Prof. Dr. Mazhar 
Osman Ruh ve Sinir Hastalıkları Eğitim ve Araştırma Hastanesi psikiyatri polikliniğine yönlendirilen hastalar deneyimli bir psikiyatrist tarafından değerlendirildi. 
FMS tanısı konan 43 kadın hasta grubuna ve 45 kadın (FMS tanısı olmayan) sağlıklı kontrol grubuna, sosyodemografik veri formu, önceki cinsel, fiziksel, duygusal, 
sosyal ve ekonomik eş şiddetini ölçen bir şiddet değerlendirme formu, Hamilton Depresyon ve Anksiyete ölçekleri (HAM-D ve HAM-A) uygulandı. Ağrı şiddetini 
değerlendirmek için Vizüel Analog Skala (VAS) kullanıldı.
Bulgular: FMS grubu ve sağlıklı kontrol grubu, yaş ortalaması ve daha önce psikiyatri başvurusu varlığı açısından istatistiksel olarak farklılık göstermedi (p>0.05). 
Bununla birlikte iki grup arasında eğitim durumu, meslek ve intihar girişimlerinin geçmişi açısından önemli farklılıklar tespit edildi. Eşinden fiziksel şiddet görme 
(%27,9-%11,1), ekonomik şiddet (%48,8-%13,3), sosyal şiddet (%83,7-%22,3) ve duygusal şiddete maruz kalma (%62,8-%28,9) FMS’li hasta grubunda kontrol grubun-
dan daha fazla idi (p<0.05). FMS grubunda HAM-D, HAM-A ve VAS skorları kontrol grubundan daha yüksekti (p<0.05). VAS ve HAM-A, HAM-D skorları arasında 
istatistiki açıdan anlamlı korelasyon gözlendi (p<0.05).
Sonuç: Bu sonuçlar, eş şiddetinin FMS’nin ortaya çıkışı ve sürekliliği üzerinde bir etkisi olabileceği ihtimalini artırmaktadır. Ayrıca, bu çalışmadan elde edilen sonuç-
ların sadece tıbbi bakım almak isteyen FMS’li hastalara ait olduğu ve FMS’li tüm hastalara genellenemeyeceği göz önünde bulundurulmalıdır. Kadına yönelik 
şiddet ve FMS arasındaki ilişki konusunda daha fazla araştırma yapılmalıdır.

Anahtar kelimeler: anksiyete, depresyon, fibromyalji, ağrı şiddeti, eş şiddeti
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InTRODuCTIOn

Fibromyalgia syndrome (FMS) is a disorder that cau-
ses chronic extensive musculoskeletal pain and mul-
tiple tender points that are painful to palpation (1). 
FMS, with a 0.7-3.2% worldwide prevalence, is less 
prevalent in men than women (2). Although there has 
been great debate in recent investigations regarding 
the risk factors of FMS, the theories about the pat-
hophysiology of the FMS have been contraversial (3-6). 
In recent studies, a vulnerability to stress factors has 
been suggested in this syndrome due to the neuro-
endocrine system perturbation as a result of stress 
experiences such as abuse during childhood, adoles-
cence or adulthood (7). In a study FMS patients, with 
a history of past sexual abuse had worser experience 
of the illness than patients without abuse. However, 
in that study FMS was not significantly more likely 
among adult survivors of sexual violence than that of 
non-abused counterparts (8). Moreover, a combinati-
on of reported physical and sexual abuse is signifi-
cantly more likely during child or adulthood among 
patients with FMS than in those without FMS (9). 

Violence against women varies in the literature accor-
ding to the cultural factors, the description used, the 
age range of population studied, and the duration of 
the observation period (10-14). Depression, anxiety, and 
posttraumatic stress disorder are proposed to be 
more common in women having violence exposure 
than in women with no history of violence (15,16). 

Although previous studies have focused on the 
health implications of physical and sexual violence 
exposure, there is a limited number of studies about 
psychological, economic, and social violence. The 
main difference observed is the type of violence that 
is more closely related to the syndrome and age of 
violence exposure. Some studies have claimed a gre-
ater association between physical abuse in adultho-
od. Moreover, a combination of reported physical 
and sexual abuse is significantly more likely during 
childhood or adulthood among patients with FMS 
than in those without FMS (17), while others find 
emotional abuse (18,19) or sexual abuse during child-
hood (20). Also in a study it was suggested that the 
experience of child abuse might be related with FMS 
symptom severity and may result polysymptomatic 
distress and pain (21).

The first aim of our study was to evaluate the diffe-
rences of partner violence including economic vio-
lence and social violence experienced by patients 
with FMS and healthy controls. The second aim of 
our study was to investigate the effect of violence 
severity on the severity of depression and anxiety.

MATERIALS AnD METHODS

The study sample consisted of 43 FMS patients who 
were reffered from Bakirkoy Dr. Sadi Konuk Research 
Hospital Physical Medicine and Rehabilitation 
Outpatient Clinic to the outpatient treatment unit of 
Bakirkoy Research & Training Hospital for Psychiatry, 
Neurology and Neurosurgery between January 2016 
and August 2017. Forty-three consecutive married 
women aged between 18-65 years who were recently 
diagnosed as having FMS were recruited from 
Bakirkoy Dr. Sadi Konuk Research Hospital Physical 
Medicine and Rehabilitation Outpatient Clinic. The 
diagnosis of FMS was made by experienced physical 
medicine and rehabilitation physicians according to 
the American College of Rheumatology (ACR) FMS 
diagnostic criteria (1). Patients who were referred to 
the Bakırköy Psychiatric Research and Training 
Hospital were evaluated by an experienced psychiat-
rist. Subjects without a sufficient mental capacity for 
verbal communication and patients with neurologic 
or physical illnesses those with a history of psycho-
surgery or other brain surgery, alcohol/drug addicti-
on, head trauma, comorbid psychiatric disease other 
than specific phobia, presenting psychotic symptoms, 
having electroconvulsive therapy in the last 6 months, 
were excluded. Women accompanied by their hus-
bands were excluded from the study. The same rese-
archers invited the relatives of hospital workers to 
participate in the research. Physical medicine and 
rehabilitation physician and psychiatrist interviewed 
with the ones who accepted. Fortyfive married 
women aged between 18-65 years were included in 
the study after being confirmed to not have FMS as 
control group. Written informed consent was obtai-
ned from both the patients with FMS and controls 
prior to participation. The Ethics Committee of 
Bakırköy Education and Research Hospital approved 
the study (Protocol No: 495, Date:3rd November 
2015). A Socio-demographic Data Form, the Hamilton 
Anxiety Rating Scale (HAM-A), Hamilton Depression 
Rating Scale (HAM-D), and the Partner Violence Data 
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Form were administered to both the control and 
FMS groups. In an attempt to measure the severity 
of pain symptoms, a visual analogue scale (VAS) was 
referred to the FMS group. 

Sociodemographic Data Form
This form was composed of questions about demog-
raphic variables such as occupation, age, education 
level, sex, and other characteristics. Both control and 
patient groups were evaluated with this data form.

Hamilton Depression Rating Scale (HAM-D)
The HAM-D test measures is administered by a 
physician to individuals to evaluate the severity of 
depression symptoms. It was developed by Hamilton 
(22). The validity and reliability of the Turkish version 
was performed by Akdemir et al. (23). 

Hamilton Anxiety Rating Scale (HAM-A)
The HAM-A was used to measure anxiety levels and 
symptom distribution (24). In 1998, the validity and 
reliability of the Turkish version of the scale was con-
firmed (25). 

Visual Analogue Scale (VAS)
The VAS is a continuous line from which the patient 
chooses the point that indicates their pain intensity. 
Patients give a score to the intensity of pain (for pain 
intensity, 10 represents the worst possible pain and 
0 represents absence of pain) (26).

Partner Violence Data Form
The presence of partner violence and type was eva-
luated with this semi-structured form prepared by 
the authors. The Conflict Tactics Scale (27) and a scale 
which is used to evaluate domestic violence in 
Turkey in a prior study were used to define the vio-
lence type (28). The questionnaire including questions 
about five types of violence (social, physical, emoti-
onal, economic and sexual) was referred to partici-
pants by a semi-structured interview. The physical 
violence questions were adapted: “Have you ever 
been slapped, kicked, hit, or hurt otherwise physically 
by your husband?” (yes/no). The sexual violence 
questions were as follows: “Have you ever been for-
ced into sexual activities by your husband?” (yes/no). 

The database was analyzed using the SPSS Statistics, 
version 18.0 software package (SPSS, Chicago, IL). In 

addition to descriptive statistical methods like frequ-
ency, mean, standard deviation, the independent 
sample t-test and Chi-square test were used in com-
parison of two groups. Spearman’s correlation analy-
sis was used to investigate the relationship between 
the two variables. A value of p<0.05 was considered 
to be statistically significant.

RESuLTS

We assessed 70 FMS. Participants accompanied by 
their husbands (n=14), with insufficient mental capa-
city for verbal communication (n=5), presenting 
psychotic symptoms (n=2), drug/alcohol use (n=2), 
Bipolar Disorder (n=2), neurologic disease (n=12) 
were excluded as seen in the Figure 1. This resulted 
in a sample of 43 patients with FMS available for the 
study (Figure 1).

The FMS group and healthy control group showed no 
statistically significant difference in terms of age and 
the presence of psychiatric administration (p>0.05); 
however, the sample showed a significant difference 
with regards to education, occupation status, and 
history of suicide attempts (p<0.05). As shown on 
Table 1, the results revealed that education level and 
occupation status were less among the FMS group 
compared with the controls.
 
When the groups were compared by the means of 
violence subscales, patients with FMS showed grea-

Figure 1. Assesment of patient group for inclusion.

Description of the study population.70 patients with FMS were 
interviewed. 14 were accompanied with their husbands. 5 were 
with insufficient mental capacity for verbal communication, 2 had 
psychotic symptoms (1 had auditory hallucinations and other had 
persecution delusions), 2 were drug use (alcohol abuse), 2 had a 
diagnoses of Bipolar Disorder Type 1, 2 had Epilepsy. These pati-
ents were excluded from the study. As a result, 43 patients with 
FMS were available for the study.

Accompanied by
partners

Insufficient mental 
capacity

Psychotic Symptoms

Drug

Bipolar Disorder

Neurologic Disease

Total Participants

FMS Sample for
Study

N:70

N:43

N:14

N:5

N:2

N:2

N:2

N:2
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ter presence of economic, physical, social, and emo-
tional violence than controls (p<0.05). A comparison 
of the presence of sexual violence yielded no statis-
tical difference (p>0.05) (Table 2).
 
A comparison of the groups by the means of the 
HAM-A and HAM-D subscales, patients with FMS 
had higher scores than the controls in all subscales 
(p<0.05) (Table 3).
 
In the FMS group a positive significant correlation 
was found between VAS score and HAM-A and 
HAM-D scores (p<0.05) (Table 4).

Physical 
Violence
Sexual 
Violence
Emotional  
Violence
Economic 
Violence
Social 
Violence 

Table 2. Comparison of groups in terms of types of violence.

Present
Absent
Present
Absent
Present
Absent
Present
Absent
Present
Absent

FMS
n (%)

12 (27.9%)
31 (72.1%)

4 (9.3%)
39 (90.7%)
27 (62.8%)
16 (37.2%)
21 (48.8%)
22 (51.2%)
36 (83.7%)
7 (10.3%)

FMS: Fibromyalgia syndrome
Chi-square test
*p<0.05

Control
n (%)

5 (11.1%)
40 (88.9%)

1 (2.2%)
44 (97.8%)
13 (28.9%)
32 (71.1%)
6 (13.3%)

39 (86.7%)
10 (22.2%)
35 (77.8%)

x²

3.980

2.057

10.193

13.032

33.334

p

0.040*

0.150

0.010*

0.010*

0.010*

Hamilton 
Depression
Hamilton 
Anxiety

Table 3. Comparison of anxiety and depression scores between 
the groups.

Psychic 
Anxiety
Somatic 
Anxiety
Total

FMS
Mean±SD

21.8±11.1

11.8±5.9

20.13±8.48

32.0±12.50

Control
Mean±SD

3.8±4.82

2.82±3.64

2.66±4.68

5.48±8.10

t

-9.89

-9.57

-12.03

-11.85

p

0.000

0.000

0.000

0.000

FMS: Fibromyalgia syndrome
Independent t-test
*p<0.05

Age
Education 

Occupation

Psychiatric
Administration

Suicide 
Attempt

Table 1. Clinical and sociodemographic variables of the groups.

None
Elementary
Middle
High
University
Housewife
Seasonal 
employee
Regular 
employee
Civil Servant
Employer
Student
Present
Absent
Present
Absent

FMS
Mean±SD 

(%)

44.77±7.69
1 (2.3%)

25 (58.1%)
7 (16.3%)
7 (16.3%)

3 (7%)
35 (81.4%)

0 (0%)

1 (2.3%)

3 (7%)
1 (2.3%)
3 (7%)

4 (9.3%)
39 (90.7%)

4 (9.3%)
39 (90.7%)

FMS: Fibromyalgia Syndrome; SD: standard deviation 
¹Independent sample t-test
²Chi-square test
*p<0.05

Control
Mean±SD 

(%)

44.30±10.92
0 (0%)

18 (40.0%)
5 (11.1%)
5 (11.1%)
17(37.8%)
11 (24.4%)

1 (2.2%)

8 (17.8%)

21 (46.7%)
4 (8.9%)
0 (0%)

3 (6.7%)
42 (93.3%)

0 (0%)
45 (100%)

t/x²

0.237
15.61

37.24

0.209

4.385

p

0.813¹
0.000²

0.008²

0.710²

0.050²

VAS

Table 4. Correlation of VAS score with hamilton anxiety and ha-
milton depression scores.

r

0.369

p

0.015*

VAS: Visual Analogue Scale
Spearman Correlation
* p<0.05

r

0.467

p

0.002*

r

0.466

p

0.002*

r

0.465

p

0.002*

Hamilton 
Anxiety 
Psychic

Hamilton 
Anxiety 
Somatic

Hamilton 
Anxiety 

Total

Hamilton 
Depression

DISCuSSIOn

We found that patients with FMS were exposed to 
more partner violence than control subjects. In addi-
tion, subjects with FMS demonstrated increased 
levels of pain severity, anxiety, and depression com-
pared with the control group. In the FMS group, the 
level of pain severity was positively correlated with 
anxiety and depression levels. What distinguishes 
our study from the others is the investigation of all 
types of violence.

Much research has been conducted on the relations-
hip between violence against women and somatic 
symptoms. In a study, it was suggested that exposure 
to violence had a negative effect on physical health 
independent from the effect on mental health due to 
increased vulnerability to disease and illness as a result 
of it being a ‘stressful event’ (29). Eberhard-Gran et al. 
(30) found high correlations between levels of sexual 
and physical violence and the amount of somatic 
symptoms and diseases including FMS. In our study, 
we also found a statistically positive correlation betwe-
en pain severity and anxiety and depression levels.
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The focus in recent research has been on the relati-
onship between life-time exposure to physical and 
sexual violence and FMS. Since children’s brain are 
more vulnerable than adults’ brains, it may be sug-
gested that there can be differences according to 
the time of violence exposure (31). More damage 
may be expected if exposure to violence occurs 
during childhood because children’s brains are still 
developing. However, due to higher resilience of 
children’s brains, another possibility is that damage 
is minimized in a way to ‘re-wire’ themselves (32). 
Some studies reported that physical abuse in adult-
hood gave rise to the greatest symptoms in patients 
with FMS (18), whereas others claimed a greater 
association between emotional (17) or sexual abuse 
during childhood (18,20,33-35). Hauser et al. (36) found a 
higher frequency of retrospectively reported child-
hood adversities and of lifetime traumatic events in 
FMS patients than control group. Also in another 
study it was suggested that the onset of FMS was 
perceived as an ineluctable result of mental or 
physical trauma (37). In our study, only partner vio-
lence during adulthood was investigated and the 
physical, emotional, economic, and social violence 
were found to be higher in the patients with FMS 
cases than in the control group. Violence during 
adulthood may also be greater in patients with 
FMS, as with childhood violence.

Taylor et al. (8) noted a higher prevalence of sexual 
violence experienced by FMS patients. Another 
study found that, in cases of sexual violence, the 
severity and number of symptoms were found hig-
her in healthcare institutions in addition to the use 
of pain medication (8,17). Boisset-Pioro et al. (9) found 
more life-time physical and sexual violence among 
women with FMS than in their control group, but 
there was no statistically significant difference in 
the type of sexual violence. Similarly, there was no 
statistically significant difference in sexual partner 
violence between the FMS and control groups in 
our study. The fact that different outcomes have 
been achieved in terms of sexual violence may be 
due to differences in the questions asked. The 
questions we used to identify violence were those 
used in a recent study of violence against women in 
our country (28). This may have led to a change in the 
questions asked in the studies according to cultu-
res.

Although several studies have investigated physical 
and sexual violence in FMS, little attention has been 
paid to social and emotional violence. Aaron et al. (38) 
also underlined the emotional abuse experienced by 
FMS patients. The high prevalence of emotional 
abuse among the patients with FMS in our study also 
contributes a new aspect because previous studies 
have not investigated emotional violence as much as 
physical and sexual violence.

As far as we know, there are limited number of stu-
dies in which all types of violence were investigated 
in women with FMS in our country. Another signifi-
cant strength of our study was that the sample 
comprised patients with FMS who had not been tre-
ated before. However, there are some limitations of 
our study. First, since participants accompanied by 
their husbands were excluded remove a possible 
form of man’s control over woman, the frequency of 
violence in these women might be higher. 
Furthermore, self-reporting bias of a socially unac-
ceptable, intimate subject of this study should also 
be kept in mind. Finally, it should also be considered 
that subjects in this study were help-seeking mem-
bers of the FMS population and and the results may 
not be generalizable to the whole group.

COnCLuSIOnS

Although our study is cross-sectional and does not 
suggest a causal relationship, our findings suggest 
that domestic violence in marriage may play a role in 
pain severity and accompanying symptoms of dep-
ression and anxiety in FMS. It is also noteworthy that 
depression and anxiety levels are associated with 
pain severity. Therefore, it may be beneficial to 
investigate domestic violence during the treatment 
and follow-up period of patients with FMS, to evalu-
ate the symptoms of anxiety and depression, to take 
precautions for such patients, and to develop app-
ropriate treatment approaches. The physical and 
mental results of violence in different types may be 
carried by the individual. Understanding any exposu-
re to violence may give information about individual’s 
health behavior and any possible reluctance to 
undergo treatment in patients with FMS.
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