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Abstract

Objective: To evaluate the second trimester amniocentesis procedures in last seven years performed in our clinic.

Methods: Indications of 594 amniocentesis procedures are high risk in triple test (38%), advanced maternal age (24.9%), high 
risk in first trimester screening test (14.8%), advanced maternal age together with high risk in triple test (10.9%), major anomaly 
(3.7%), minor anomaly (3%), previous fetus with Down syndrome (2%), history of trisomy in the family (0.5%), maternal anxiety 
(2.2%). There were trisomy 21 in 18 patients, trisomy 13 in two patients, trisomy 18 in two patients, other aneuploidies in 12 
patients. The frequency of major chromosomal anomalies was 3.7%. This resulted in an abortion rate of 1.18% in the first two 
weeks following the procedure. Additionally, there occurred four other fetal deaths in the coming next two weeks. Totally, the fetal 
loss rate follow-ing the second-trimester amniocentesis in the first four weeks was calculated to be 1.9%. To obtain one 
chromosome anomaly, the least number of amniocentesis was performed by the indication of high risk in first trimester test . 

Results: Indications of amniocentesis, karyotype anomalies, fetal loss ratios between the years of 2001-2008 have been reviewed 
retrospectively. 

Conclusion: In last seven years , amniocentesis was performed mostly by the indication of high risk in triple test. The frequency of 
major chromosomal anomalies and fetal loss rate was compatible with the litreture. To obtain one chromosome anomaly, the least 
number of amniocentesis was performed by the indication of high risk in first trimester test . As first trimester screening test is more 
commonly used, the number of procedures to obtain one chromosome anomaly will decrease. 

Keywords: Amniocentesis, chromosomal anomaly, fetal loss.

Yedi y›ll›k ikinci trimester genetik amniyosentez sonuçlar›m›z

Amaç: Klini¤imizde son yedi y›lda yap›lan ikinci trimester amniyosentez ifllemlerini de¤erlendirmek. 

Yöntem: 2001-2008 y›llar› aras›nda yap›lan amniyosentez ifllemlerinin endikasyonlar›, saptanan karyotip anomalileri, karyotip anom-
alisi saptanan olgular›n özellikleri, ve iflleme ba¤l› fetal kay›p oranlar› retrospektif olarak de¤erlendirildi.

Bulgular: 594 amniyosentez iflleminin endikasyonlar›, üçlü testte yüksek risk (%38), ileri anne yafl› (%24,9), birinci trimester tarama-
da yüksek risk (%14,8), ileri anne yafl› ve üçlü testte yüksek risk (%10,9), major anomali (%3,7), minor anomali (%3), Down sendrom-
lu bebek do¤urma öyküsü (%2), ailede trizomi öyküsü (%0,5), maternal anksiyete (%2,2) idi. Toplam 18 hastada trizomi 21, iki has-
tada trizomi 13, iki hastada trizomi 18, 12 hastada di¤er anöploidiler tespit edilmifl olup, major kromozom anomalisi s›kl›¤› %3,7 
olarak tespit edildi. ‹fllemi takip eden 15 gün içinde, toplam abortus oran› %1,18 olarak hesapland›. Ayr›ca ifllemi takip eden bir ila 
dört hafta içinde dört olguda in utero fetal ölüm saptand›. ‹fllemi takip eden bir ila dört hafta içinde toplam fetal kay›p oran› % 1,9 
olarak bulundu. Bir anomali saptamak için en az ifllemin ikili testte yüksek risk grubunda yap›ld›¤› saptand›. 

Sonuç: Amniosentez ifllemi, son yedi y›lda klini¤imizde en s›k üçlü testte yüksek risk endikasyonu ile yap›lm›fl olup, major kromozom 
anomali s›kl›¤› ve fetal kay›p oran› literatürle uyumlu bulunmufltur. Bir anomali saptamak için en az ifllemin birinci trimester tarama 
testinde yüksek risk grubunda olmas› nedeniyle, birinci trimester tarama testinin yayg›nlaflmas› ile kromozom anomalisi saptayabilmek 
için yap›lan ifllem say›s› azalacakt›r. 

Anahtar Sözcükler: Amniyosentez, kromozom anomalisi, fetal kay›p
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Introduction 

First amniocentesis had been performed in

1881 for the treatment of polyhydramnios.

Steele and Breg defined cell culture and chro-

mosome analysis in 1966, after that amniocen-

tesis performed for prenatal diagnosis.1,2

As prenatal diagnostic procedures progress,

the diagnosis of numeric and structural chro-

mosomal anomalies, single gene disorders,

hemoglobinopathies, enzyme deficiencies,

congenital infections become possible.

Chromosomal anomalies are responsible for

50% of early pregnancy loss, 6-11% of all fetal

death and neonatal death.3,4 Invasive antenatal

procedures are performed more common due

to widespread use of biochemical screening

tests and development of ultrasonographic

technology. Whereupon, amniocentesis is the

most common invasive prenatal diagnostic

procedure.5 The aim of this retrospective study

is to evaluate the second trimester amniocente-

sis procedures performed in last seven years of

our clinic.

Methods

732 amniocentesis procedures were per-

formed between the years of 2001-2008 with

the indications of high risk in first trimester

screening test and triple test (>1/300),

advanced maternal age (>35), advanced mater-

nal age together with high risk in triple test,

major anomaly, minor anomaly (hypere-

chogenic bowel, echogenic intracardiac focus,

single umblical artery, coroid plexus cyst,

pyelectasis), previous fetus with Down syn-

drome, history of trisomy in the family, mater-

nal anxiety.

Informed consent were signed by the

patient and her husband. Fetal heart activity

and biometry was evaluated before the proce-

dure and the procedure was performed

between 16-20 gestational weeks. All proce-

dures were performed by 20 Gauge spinal nee-

dle, from a point as far as possible from pla-

centa and fetal face and body via abdominal

route with the aid of Logiq 200 Pro Series ultra-

sonography. First 1-2 ml of amniotic fluid was

discarded and 1 ml sample for each gestational

week was taken. Cytogenetic analysis of amni-

otic fluid was performed by a special genetic

laboratory via Giemsa band technique. Mean

duration for cell culture was 14-20 days. After

amniocentesis, the patients were followed in

perinatology clinic. 594 patients with full

records and followed up to delivery were

included to the study. The indications of

amniocentesis, results of the chromosome

analysis, complications of procedure and

results of the pregnancy were studied.

Results

732 amniocentesis procedures were per-

formed in our clinic in last seven years. 138

patients with incomplete records were exclud-

ed from the study. 594 patients were studied

retrospectively. When we look at demographic

characteristics of the patients, the mean age

was found to be 32.2 (17-47). 

The most common indication was high risk

in triple test ( %38, n=226). Other indications

were advanced maternal age (% 24.9, n=147),

high risk in first trimester screening test (%14.8,

n=88), advanced maternal age together with

high risk in triple test (%10.9, n=65), major

anomaly (%3.7, n=22), minor anomaly ( %3,

n=18), previous fetus with Down syndrome

(%2, n=12), history of trisomy in the family

(%0.5, n=3), family anxiety (%2.2, n=13) (Table

1). 

Api O et al. Analysis Of Seven-Year Second Trimester Genetic Amniocentesis Results Of Our Clinic2
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We obtained Trisomy 21 in 18 patients, tri-

somy 13 in two patients, trisomy 18 in two

patients, other aneuploidies in 12 patients and

the frequency of major chromosome anomaly

was calculated as %3.7 (Table 2). 

When we evaluate the rate of chromosomal

anomaly according to the indications high risk

in first trimester screening test was in the first

term (5.6%), advanced maternal age together

with high risk in triple test was in the second

term (4.6%), high risk in triple test was in the

third term (3.5%). When the indication was

only advanced maternal age, chromosomal

anomaly was obtained 2.7% of the cases.

There were no amnion cell culture failure

reported. 

We suggested termination to 25 patients

with major aneuploidies, all preferred termina-

tion despite one (Table 3). Complications that

occurred in 15 days after the procedure were

spontaneous abortion in four patients,

amniorexis in three patients and total rate of

abortion was 1.18%. Furthermore, intrauterine

fetal death occurred one to four weeks after

the procedure in four patients, after four weeks

in three patients. Total fetal loss ratio that

occurred one to four weeks after the proce-

dure was 1.9%. Twenty patients (3.5%) deliv-

ered between 30-34 weeks.

Number of procedures to obtain one anom-

aly is calculated according to the indications.

The least number of procedures to obtain one

anomaly is in high risk in first trimester screen-

ing test group and the most number of proce-

dures is in advanced maternal age group

(Table 2).

Discussion

There has been no significant decrease in

the number of invasive procedures performed

for prenatal diagnosis although developments

in ultrasonographic technology and variability

in serum biochemical screening tests. Due to

widespread use of rapid genetic assessment

methods like polimerase chain reaction (PCR)

and flouresance insitu hybridization (FISH),

invasive procedures like amniocentesis are

more frequently performed. Advanced mater-

nal age, high risk in first trimester screening

test and triple test, fetal anomaly, parental reci-

procal translocation, habituel abortion and his-

tory of previous fetus with chromosomal

anomaly are classical indications for amniocen-

tesis.6

Indication % n

High risk in triple test 38 226

Advanced maternal age 24,7 147

First-trimester screening high-risk 14,8 88

Advanced maternal age + High risk in triple test 10,9 65

Major anomaly 3,7 22

Minor anomaly 3 18

History of trisomy 2 12

A family history of trisomy 2 12

Maternal anxiety 2,2 13

Total 100 594

Table 1. The distribution of indications for amniocentesis.
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Indication n (%) Normal Trizomi 21 Trizomi 18 Trizomi 13 Other Aneuploidy, the number
Aneuploidy of transactions 

required to determine

Advanced maternal age 147 (24,7) 140 3 - 1 3 37

Advanced maternal age+  65 (10,9) 61 3 - - 1 21
High risk in triple test

High risk in triple test 226 (38) 215 7 - - 4 32

First-trimester screening  88 (14,8) 82 4 1 - 1 17
high-risk

Table 2. Amniocentesis is the distribution of businesses detected karyotype anomalies

Karyotype Age Indication Ultrasound findings Week on Prognoz

46, XX, 15p 39 Advanced maternal age No 37 normal phenotype
46, XY, inv (9) (p1q1) 43 Advanced maternal age + No 39 normal phenotype

Triple test-High risk
46, XX, inv dup (9) 25 Triple test-High risk No 39 Normal phenotype (mother carrier)

46, XY, t (1;3) dengeli 42 Advanced maternal age No 39 Normal phenotype (father carrier)

46, --, t (3;12) (q12;p13) 27 Major anomaly Dandy-Walker malformasyon - Ended

46,--,t (2;7) (p11.1;q22.1) 28 Binary test-high risk No 38 normal phenotype

46,--,t (11;12) (p11;q11) 34 Triple test-High risk No 38 normal phenotype

46,--, 1qh+,1qh+ 30 Triple test-High risk No 39 normal phenotype

45,--,der(18)(21qter- 26 Triple test-High risk Increased nuchal pilisi 39 normal phenotype
21q11:18p11.1-18qter)

47,--,idic(15;15) (q12;p12) 41 Advanced maternal age + No 39 normal phenotype
Triple test-High risk

69,-- 26 Triple test-High risk Symmetrical IUGR + syndactyly - Ended
47, XX+9 32 Major anomaly Dandy-Walker malformation + - Ended

micrognathia + VSD + double-
outlet right ventricle +symmetrical IUGR

47, XX+13 40 Major anomaly omphalocele - Ended

47, XX+13 25 Major anomaly Dandy-Walker malf + - Ended
hyperechoic bowel + Polydactyly

47,--,+18 30 Major anomaly Omfolosel + bilateral. Choroid plexus cyst + - Ended

single umbilical artery + hyperechoic bowel

47,--,+18 33 Binary test-high risk Early symmetrical IUGR - Ended

47, XX+21 35,43 Advanced maternal age No - Ended

47, XX+21 22 Binary test-high risk duodenal atresia - Ended

47, XX+21 36 Binary test-high risk No - Ended

47, XX+21 36 Binary test-high risk Large cisterna magna + thickened - Ended
nuchal pilisi + hypertelorism + 
hyperechoic focus cardiogenic

47, XX+21 41 Advanced maternal age + Nonimmun hydrops fetalis - Ended
Triple test-High risk

47, XY+21 37,40 Advanced maternal age + No - Ended
Triple test-High risk

47, XX+21 19,23, 29,29 Triple test-High risk No - Ended

47, XY+21 38 Binary test-high risk Thickened nuchal pilisi + VSD - Ended

47, XY+21 23 Minor anomaly bilateral pyelectasis - Ended

47, XX+21 24,28 Triple test-High risk hyperechoic bowel - Ended

47, XX+21 38 Advanced maternal age hyperechoic bowel - Ended

47, XY+21 23 Triple test-High risk No - Did not accept termination

Table 3. The results of amniocentesis karyotype anomaly.



In this study as we look at the indications for

amniocentesis, high risk in triple test is in the

first term and advanced maternal age is in the

second term. Other indications are as follows

high risk in first trimester screening test,

advanced maternal age together with high risk

in triple test, pathological findings in ultra-

sonography. Since we did not have the facilites

of genetic laboratory for karyotype analysis

from chorion villus sampling (CVS), our

patients mainly preferred amniocentesis as the

invasive test of choice. In the literature there are

different ratios by years in the studies that eval-

uate indications of amniocentesis. Especially, in

previous years the most common indication

was advanced maternal age. In one study the

most common indication is advanced maternal

age (%86.3).7 In the study of fiener et al. the

most common indication is high risk in triple

test the same as our study.8

When we evaluate amniocentesis results

numerical chromosomal anomalies were

obtained in 3.9% of cases, minor structural chro-

mosomal anomalies were obtained in 1.9% of

cases. According to the literature the rate of

catching chromosomal anomaly by amniocen-

tesis is between 2.3%- 4.5%. For example, this

ratio is found to be 2.3% by fiener et. al, 3.6% by

Yayla et. al., 3.5% by Baflaran et. al., 4.5% by

Cengizo¤lu et. al.8-11

The ratio of catching chromosomal anomaly

of our clinic is similar to that of various clinics

in Turkey. 

Although widespreadly used in practice,

advanced maternal age as an indication of inva-

sive prenatal diagnostic test is contraversial.

Although once used widespread, the use of

advanced maternal age as an indication for

invasive test has been controversial. With the

extended use of first trimester Down syndrome

screening during the last 10 years, advanced

maternal age is no more accepted as an indica-

tion for amniocentesis. However,in this study,

advanced maternal age was the second most

common indication of amniocentesis. The main

reasons for this were women with advanced

age who could not make use of Down syn-

drome screening tests, maternal anxiety due to

age factor and referral of advanced age preg-

nant women due to unawareness of the clini-

cians about the knowledge of exclusion of

these women for amniocentesis. We caught

chromosomal anomaly in 2.7% of 147 cases

with maternal age more than 35 which is found

to be 3% by Cruikshank et. al, 3.7% by Hassold

et al. Sjögren et al. found that ratio as 2.2% when

maternal age was more than 35 and 5.3% when

maternal age was more than 40.12-14 In the litera-

ture of our country, chromosomal anomaly

ratio was found to be 4% by Yayla et al., 6.1% by

Cengizo¤lu et al., 13.3% by Bal et al. among sim-

ilar cases.9,11,15 In the study of Dommerguez et al.

it is reported that amniocentesis should not be

suggested as a routine procedure in advanced

maternal age (>38) but as a result of noninva-

sive screening tests selectively.16 In their study,

no woman in 359 patients between the ages of

38-47 delivered baby with chromosomal anom-

aly when nuchal translucency in first trimester

was less than 3 mm and second trimester ultra-

sonography was normal although down syn-

rome risk in triple test was less than 1/250. Thus

first trimester screening test, triple/quater

screening tests and detailed ultrasonography in

second trimester have higher rates of catching

anomaly it seems to be logical to avoid invasive

tests performed only by advanced maternal

age. 

In this study when we analyse the number of

procedures to obtain one chromosomal anom-

aly, the least number of procedures performed
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with the indication of high risk in first trimester

screening (17 procedures) and the most num-

ber of procedures performed by the indication

of only advanced maternal age (37 proce-

dures). In the study of Güven et al. no kary-

otype anomaly was obtained in 49 amniocente-

sis procedures although Kutlu Dilek et al.

obtained five karyotype anomaly in 341 proce-

dures performed by the indication of only

advanced maternal age.17,18 In our series, 27 pro-

cedures performed to obtain one chromosomal

anomaly in terms of all indications. When it is

compared with the literature, this number was

reported as 25 by Öndero¤lu et al., 63 by Bal et

al., 49 by Kutlu Dilek et al.19,15,18

The most important complication of amnio-

centesis is fetal loss. The definition of fetal loss

related to the procedure and complications in

which period can be included to this definion is

contraversial in the literature. When we analyse

spontaneous abortion and fetal death rates

together, total fetal loss rate was calculated as

1.9% in one month after the procedure. In the

literature, the risk of fetal loss related to the pro-

cedure is reported between 0.2-2.1% in broad

series.5 The fetal loss rate in our series is com-

patible with the literature.

Conclusion

Consequently, amniocentesis was per-

formed mostly by the indication of high risk in

triple test in last seven years of our clinic. The

frequency of major chromosomal anomalies

and fetal loss rate was compatible with the litre-

ture. Thus, the least number of procedures per-

formed in the group of high risk in first

trimester screening test, as first trimester

screening test is more commonly used, the

number of procedures to obtain one chromo-

some anomaly will decrease. 

References

1. Lambl D. Ein seltener Fall von Hydramnios. Zentralblatt

Gynaekologie 1881; 5: 329. 

2. Steele MW, Breg WR. Chromosome analysis of human

amniotic fluid cells. Lancet 1996; 383-5. 

3. Gardner RJM, Sutherland GR. Pregnancy loss and infer-

tility: In: “Chromosomal abnormalities and genetic

counselling” Oxford Monographs on Medical Genetics.

Oxford: Oxford University Press; 1996; p: 311-21. 

4. Alberman ED, Creasy MR. Frequency of chromosomal

abnormalities in miscarriages and perinatal deaths. J

Med Genet 1977; 14: 313-5. 

5. ACOG Practice Bulletin No: 27. Prenatal diagnosis of

chromosomal abnormalities. New York: Obstete

Gynecol; 2001. 

6. Fostner KB, Szymanski LM, Fox HE, Wallach EE. Çeviri

Editörü Oral E. Johns Hopkins Jinekoloji ve Obstetri El

Kitab›. Ankara: Günefl T›p Kitapevi; 2008; p: 73. 

7. Tongsong T, Wanapirak C, Sirivatanapa P.

Amniocentesis-related fetal loss; a cohort study. Obstet

Gynecol 1998; 92: 64-7. 

8. fiener KT. Klini¤imizde 7 y›ll›k amniosentez sonuçlar›.

Perinatoloji Dergisi 2006; 14: 170–5. 

9. Yayla M, Bayhan G, Yal›nkaya A, Alp N. Fetal

Karyotyping with amniosentesis and cordoncentesis:

Results of 250 cases. Perinatal Journal 1999; 7: 255–8. 

10. Baflaran S, Karaman B, Ayd›nl› K, Yüksel A. Amniyotik

s›v›, trofoblast dokusu ve fetal kan örne¤inde sito-

genetik incelemeler. 527 olguluk seri sonuçlar›.

Jinekoloji Obstetrik Dergisi 1992, 6: 81-9. 

11. Cengizo¤lu B, Karageyim Y, Kars B, Altunda¤ M, Turan

C, Ünal O. he results of amniocentesis for three years.

Perinatal Journal 2002; 10: 14-17

12. Cruikshank DP, Varner MW, Grant SS, Donnely E.

Midtrimester amniocentesis; an analysis of 923 cases

with neonatal follow-up. AmJ Obstet Gynecol 1991; 146:

204-10. 

13. Hassold T, Chen N, Funkhouser J, Matsuyama A, Wilson

C. Cytogenetic study of 1000 spontaneus abortions.

Ann Hum Genet 1980; 44: 15-64. 

14. Sjögren B, Uddenberg N. Decision making during the

pre natal diagnostic procedure. A questionnaire and

interview study of 211 women pa›ticipating in prenatal

diagnosis. Prenat Diagn 1989; 9: 263-73. 

15. Bal F, U¤ur G, Y›ld›z A, fiahin ‹, Menekfle A. 2. Trimester

riskli gebeliklerinde amniyosentez uygulamalar›.

Türkiye Klinikleri Jinekoloji Obstetrik Dergisi 1995; 5:

249-56. 

Api O et al. Analysis Of Seven-Year Second Trimester Genetic Amniocentesis Results Of Our Clinic6



16. Dommergues M, Audibert F, Benartter C, Champagne C,

Gomel V, Frydman R. Is routine amniocentesis for

advanced maternal age still indicated? Fetal Diagn Ther

2001; 16: 372-2. 

17. Güven MA, Ceylaner S. Prenatal diagnoses with amnio-

centesis and cordocentesis: Evaluation of 181 cases

Perinatal Journal 2005; 13: 25-9. 

18. Kutlu Dilek TU, Pata Ö, Yaz›c› G. 2000-2005 y›llar› ara-

s›nda gerçeklefltirdi¤imiz genetik amniyosentez ifllemle-

rinin sonuçlar›, verim ve maaliyet analizi. J Turkish-Ger-

man Gynecol Assoc 2005; 6: 285–9. 

19. Öndero¤lu L, Kabukçu A, Aktafl D, Kaflifo¤lu MA, Balc› S,

Gökflin E. Prenatal screening for down syndrome with

use of second trimester maternal serum alphafetopro-

tein, human chorionia ganadotropin, and unconjugated

estriol. Perinatal Journal 1996; 4: 117-20. 

Perinatal Journal • Vol: 17, Issue: 1/April 2009 7



e-Adress: http://www.perinataljournal.com/20090171002

Perinatal Journal • Vol: 17, Issue: 1/April 200988

Abstract

Objective: The aim of the study is to determine the relationship between perinatal mortality and clinical demographic characteristics

in twin pregnancies. 

Methods: A questionnary and data obtained from 15 obstetrics centers was used to show the relationship between perinatal mor-

tality and maternal age, parity, maternal morbidity, gestational week at delivery, mode of delivery, fetal or newborn’s weight and sex

in twin pregnancies, delivered between the period of 2003 and 2004. Chi-square, Fischer’s exact and Student’s t tests are used for

statistical analyses. 

Results: Perinatal mortality ratio was 107 per thousand in twins. A chance of delivery without fetal or neonatal mortality was assessed

in 85% of the twin pregnancies. Mortality was high in cases born before 30th gestational week, and less than 1000g, also in twins

with the same sex, in females, in discordant for growth and in small ones. 

Conclusion: According to the results of 15 different national obstetrics centers, mortality is found in 15% of the twin pregnancies

at least in one of the twin pairs. Perinatal mortality ratio is 107 per thousand. Discordant females born before the 30th gestational

week have the highest risk.

Keywords: Twin pregnancy, perinatal mortality, multicentric study.

Çok merkezli ço¤ul gebelik çal›flmas› II: ikizlerde perinatal mortalite

Amaç: Çal›flman›n amac› ülkemizdeki ikiz gebeliklerde perinatal mortalite oran›n› ve bu oran›n klinik bulgular ile iliflkisini araflt›rmak.

Yöntem: Onbefl de¤iflik Kad›n Hastal›klar› ve Do¤um Klini¤inden elde edilen anket ve veri formlar›n›n yard›m› ile 2003-2004 y›llar›n-

daki ikiz gebeliklerde perinatal mortalite ile anne yafl›, gebelik ve do¤um say›lar›, anne morbiditesi, do¤um haftas› ve flekli, yenido¤an

a¤›rl›¤› ve cinsiyeti aras›ndaki iliflki araflt›r›ld›. ‹statistiksel yöntem olarak Chi-square, Fisher’s exact ve Student t testleri kullan›ld›.

Bulgular: ‹kizlerde perinatal mortalite binde 107, ikiz gebeliklerde kay›ps›z do¤um flans› %85 olarak belirlendi. Gebeli¤in 30. hafta-

s›ndan önce veya 1000 g’›n alt›nda do¤anlarda, ayn› cinsiyetteki ikizlerde, k›zlarda, uyumsuz geliflen ve küçük olan ikiz efllerinde mor-

talite daha yüksek oranda bulundu. 

Sonuç: Ülkemizdeki onbefl ayr› merkezimizin verilerine göre ikiz gebeliklerin %15’inde bir veya her iki ikiz eflini de ilgilendiren kay›p

söz konusudur ve perinatal mortalite oran› binde 107’dir. Gebeli¤in 30 haftas›ndan önce do¤an uyumsuz k›z ikizler en yüksek riske

sahip olan gruptur.

Anahtar Sözcükler: ‹kiz gebelik, perinatal mortalite, çok merkezli çal›flma.
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Introduction 

According to the general result of all studies

in the world, multiple pregnancies are respon-

sible for approximately 10% of perinatal deaths.

Similarly, 8% of fetal deaths and 14% of neona-

tal deaths are related with multiple pregnancies.

When compared to single pregnancies, perina-

tal mortality rate is four times higher in twin

pregnancies and nine times higher in triplet

and above pregnancies.1 For example, monozy-

gotic monochorionic twins are the group under

the highest risk depending on cell division

causing chromosomal or other lethal forma-

tions. Again, abnormal placenta exchanges and

improper growth in fetuses among complica-

tions peculiar to monochorionic twins cause

increase in morbidity and mortality.1-3

Though it has been expressed in many sci-

entific meetings that there is an increase in mul-

tiple pregnancies recently in Turkey, no study

has been performed for factors affecting multi-

ple pregnancy rates, maternal and fetal morbid-

ity and mortality related with multiple pregnan-

cies. The widest research including many cen-

ters on this subject was published by current

study group.4

Our goal in this multicentric cross-sectional

study is to present perinatal mortality rates of

twin pregnancies in some centers in our coun-

try and some basic epidemiological parameters

which may be related with them.

Methods

This study was done by questionnaire and

clinical information forms sent to 15 different

clinics of obstetrics and gynecology within uni-

versities and training research hospitals around

Turkey between 2003 and 2004. Maternal age,

gestation and delivery counts, conception type,

delivery week and type, newborn weight and

gender and mortality, and maternal mortality-

morbidity parameters were questioned in the

questionnaire. Some data not reported in the

questionnaire form were questioned again and

missing data were completed. Data in the group

where mortality was detected in perinatal peri-

od (deliveries over 20th gestational week and

first week after delivery) was compared with

data in multiple pregnancy group without mor-

tality by applying Chi square, Fisher’s exact and

Student T tests. p<0.05 was taken as a statistical

significance limit.

Stillbirth was accepted as the death of fetus-

es who completed 20th gestational week and

are at least 400gr before delivery or being

unable to breath after delivery or having no

heart beating while early neonatal death was

accepted as newborn deaths within first 7 days

after delivery; incompatible twin development

was accepted as 20% difference between

weights of newborns.

Results

Total deliveries of 15 centers included into

the study were 70.091 between 2003 and 2004,

and 1310 of them were twins. According to this,

twin delivery prevalence was found as 18.6 per

thousand. Twins constituted 96% of multiple

pregnancies. Delivery number of 10 centers

who sent detailed twin data was 43258 and 818

of them were twin and it is suitable to the gen-

eral rate (18.6 per thousand). Among them, 792

twin pregnancies formed the perinatal mortali-

ty study group since 26 cases had insufficient

data. Demographical data of this group was

shown in Table 1.

In multiple pregnancies, the risk of losing all

pregnancy products was found as 7.07% (Table

2). In twin pregnancies, perinatal mortality rate

was 106.9 per thousand (136/1272). There was

one or more fetus-newborn loss in 14.3% of
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twin pregnancies (Table 2). The chance of twin

pregnancy without loss was 85.7%.

The weight of living one in twins with one

lost was found averagely 782g higher than still-

born and 325g less than the mean birth weight

of those both born alive. Mean weight of dead

fetus in those with single loss was 355g higher

than those with double loss (Table 3). Cesarean

operation was mostly applied to twins who

were both alive.

It was observed that prognosis was bad if

delivery week for pregnants were under week

28, and that mortality decreased significantly

when delivery week was above 30th week

(p<0.001) (Table 4) (Figure 1). 

In twins, surviving chance of fetuses over

1000 g was statistically higher than those below

1000g with a significant rate (p<0.001).

Mortality rate of those with 1001-1500g weight

was 20%. Mortality rate decreased to 7% in

those with 1500g newborn weight and to 1.7%

in those with over 2000g newborn weight

(Table 5) (Figure 2).

When gender and weight ranges of twins

were analyzed generally, it was seen that mean

birth weight of boys (2243±673g) was higher

than girls (2089±666g). When we analyzed the

association between mortality and gender, we

found that mortality was 14% in girls (82/582)

while it was 8.5% in boys (55/650) (p<0.01).

Mortality rate was found 22% in girl/girl twins

(42/192), 12% in boy/boy twins (28/227), and

11% in mixed twins (21/197). Increased mortal-

ity in girl/girl twins was found statistically sig-

nificant (p<0.01). Mortality risk in twins with

same gender (70/419: 17%) was higher than

twins with different gender (27/203: 13%)

(p<0.05) (Table 6).
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Twin (n: 792)

Age 27.91 ± 5.36

Pregnancy number 2.40±1.90

Pregnancy week 1.10±1.66

Delivery week 34.41±3.28

Fetal neonatal weight 2172±674 g

Table 1. Demographical and clinical data of twin preg-
nancies in the study group.

Twin (n: 636)

All lost 45 (7.07%)

One is alive 46 (7.23%)

Both alive 545 (85.69%)

At least one lost 91 (14.30%)

Table 2. Perinatal mortality in twin pregnancies.

Single mortality Double mortality At least one No mortality p
(d) (n: 46) mortality (n: 91) (n: 545)

Age 27.30±5.32 26.84±5.26 27.07±5.26 28.07±5.44 >0.05

Gestation 2.71±1.92 2.62±2.24 2.67±2.06 2.39±1.92 >0.05

Parity 1.26±1.74 1.00±1.54 1.14±1.64 1.09±1.72 >0.05

Delivery week 32.57±4.03 26.89±3.62 29.66±4.78 35.07±2.56 <0.001

Cesarean 29/45 (64%) 10/46 (22%) 39/91 (43%) 398/545 (73%) <0.001

Weight of surviving one 1972±807g – 1972±807g 2297±539g <0.01

Weight of lost one 1201±615g 846±462g 1190±782g – <0.01

P <0.001 – <0.001 –

Table 3. Comparison of groups with and without perinatal mortality in twins (n:636).

Values are expressed as Mean± Standard Deviation.

Values are expressed as Mean± Standard Deviation.
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When twin pregnancies which have at least

one living fetus were analyzed, it was found

that younger fetus was lost in 78% (35/45) of

them. 51.64% (47/91) of twins with perinatal

loss were discordant twins. Discordant twin

rate in the group without loss was 21.28%

(116/545). When discordant twins were exam-

ined in terms of mortality, 64% of losses

occurred in younger one of twin. Mortality of

28.83% in discordant twin pregnancies was sta-

tistically and significantly three times higher

than mortality of 9.30% in concordant twin

pregnancies (p<0.001) (Table 7).

When the relationship between mortality

and antenatal maternal disease in twins was

evaluated, it was seen that hypertensive prob-

lems (preeclampsia, eclampsia), early mem-

brane rupture and systemic diseases (diabetes,

Yayla M, Baytur Y, Multicentric Multiple Pregnancy Study II: Perinatal Mortality in Twins12

Single mortality Double mortality At least one No mortality Total
(n: 45x2) (n: 46x2) mortality (n: 91x2) (n: 525x2) 1232

Dead girl 23 59 82 – 82

Dead boy 22 33 55 – 55

Living girl 23 – 23 477 500

Living boy 22 – 22 573 595

Girl + girl 15 single 27 double 42 150 192

Boy + Boy 14 single 14 double 28 199 227

Girl + Boy 16 single 5 double 21 176 197

Total 90 92 192 1050 1232

Table 6. Relationship between gender and mortality in twins with known gender (n:616)
(Girl: 582; Boy: 650).

No mortality ≥Mortality Exists Total Mortality (%)

Week 20-24 0 14 14 100

Week 25-27 2 23 25 92.0

Week 28-30 30 17 47 36.2

Week 30-31 128 15 143 10.5

Week 34-36 206 15 221 6.8

Week >36 176 9 185 4.9

Total 545 91 636 14

Table 4. The relation of perinatal morbidity with gestational week in twin pregnancies
(n:636)..

No mortality Mortality Exists Total Mortality (%)

Week 20-24 0 18 18 100

Week 25-27 21 65 86 75.6

Week 28-30 89 23 112 20.5

Week 30-31 252 19 271 7.0

Week 34-36 681 12 693 1.7

Week >36 92 0 92 0

Total 1135 137 1272 10.8

Table 5. The relation of perinatal morbidity with birth weight in twins (n:636x2=1272).



blood diseases) were the first three issues. In

twins with losses, only the existence of early

membrane rupture (EMR) was statistically sig-

nificantly high than other findings. While mor-

bidity factors belonging to mother were higher

in pregnancies where perinatal mortality was

observed generally, statistically no significant

difference was found (Table 8).

Discussion

Twin pregnancies recently have become as

frequent as gestational diabetes or chronic

hypertension in pregnancy. Therefore, when

compared with singles, fetal and neonatal mor-

talities are 5-7 times higher in twin pregnancies.

25% of twins require intensive care service. In

the long period, physical and mental problems

are seen in this group more frequently. For

example, cerebral palsy is found in twins 12

times higher and this rate only reduces to 3

times even delivery week is fixed.5 The main

reason of this high perinatal morbidity and

mortality are early deliveries and complications

such as respiratory distress syndrome devel-

oped accordingly, necrotising enterocolitis and

intraventricular bleeding.6 Thus, prematurity is

responsible for _ of neonatal mortality and half

of the long-term neurological complications.6

The increase in fetal malformations, intrauter-

ine growth retardation, discordant growth,

monochorionicity complications and intra-

partum complications are the other reasons of

morbidity mortality.7

Developments in assisted reproductive tech-

niques during last two decades in our country

have been done thanks to technology, knowl-

edge and experience and baby numbers going

their home alive have increased. However,

development in antenatal and neonatal care

services could not keep pace with this speed.8

Though neonatal mortality reduces across the

country, current developments indicate that

problems especially in premature and severe

premature cases will continue. In this study

where we examined the outcomes of multiple

pregnancies in some centers in Turkey, perina-

tal mortality rate was found as approximately

107 per thousand, rate of pregnants who lost

any of fetuses during antenatal period or at

delivery as 14% and rate of pregnants who lost

all fetuses or newborns as 7%. According to

clinical results reported in our country, in 1990s

perinatal mortality rate of twins was found as

17% for those after week 28 in the retrospective

study of Buyru et al.,9 7.8% in the study of Karl›k

et al.,10 7.8% in the study Kay›kç›o¤lu et al.,11

8.9% in the study of Nas et al.12 while it was
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Younger twin Elder twin Dual Those with Those without  p
mortality mortality mortality mortality mortalit

Discordant twin (n:163) 30 3 14 47 (28.83%) 116 (71.17%) <0.001

Concordant twin (n:473) 9 4 31 44 (9.30%) 429 (90.70%)

Total (n:1172) 39 7 45 91 (7.76%) 545 (92.24%)

Table 7. Discordance and perinatal mortality in twins.

Twins without Twins with P
mortality (n: 545) mortality (n:91)

Hypertensive diseases 44 (8.1%) 5 (5.5%) >005

EMR 10 (1.8%) 7 (7.7%) <0.01*

Systemic disease 10 (1.8%) 2 (2.2%) >005

Other 5 (0.9%) 3 (3.3%) >005

Total 69 (12.6%) 17 (18.7%) >005

Table 8. The relationship between maternal morbidity
and perinatal mortality in twins.



Yayla M, Baytur Y, Multicentric Multiple Pregnancy Study II: Perinatal Mortality in Twins14

reported in 2000s as 7.7% in the study of Güney

et al.13 where complicated cases were excluded

from the series after week 24, 8.9% in the study

of Y›ld›r›m et al.14 where again some complicat-

ed cases were excluded. Kamac› et al.15 reported

a high rate in Van which was 18%. The reason

why our rate in our study was higher than other

studies has been considered as including mater-

nal complication cases and pregnancies over

20th week into the study.

Nassar et al.16 reported 26 perinatal mortality

cases from 750 twin pairs (3.5%) in their study

between 1984 and 2000 which included only

one center and the smallest gestational week

was excluded. In the present study, this rate

three times higher. When both studies are com-

pared, we consider that the most of the differ-

ence between two studies is caused by cases at

too early weeks (20th-27th weeks) and non-

existence of neonatal care department in half of

our centers.

In our study, neonatal survival is at the low-

est level in deliveries before 27th gestational

weeks for twins. Mean delivery week (30th

week) for mortality-observed twin pregnancies

was approximately 2.5-8.2 weeks earlier than

those where mortality was not observed (35th

week). This rate was similarly given as 30th and

35th weeks in the study of Y›ld›r›m et al.14

Dead fetuses died were the lighter ones in

approximately _ of twins. While twin pairs born

alive were 770g heavier than their dead pairs, it

was 325g lesser than the birth weight mean of

those who both born alive. This situation can be

caused by the continuation of growth of living

fetus after one is dead or by immediate born of

fetus at normal limits after the loss of other fetus

in the previous process.

It was claimed that one of the important fac-

tors affecting mortality in twins was the discor-

dant development among twins and it was

reported that discordant twins had worse prog-

nosis than concordant twins even there was no

twin transfusion syndrome (TTS) or congenital

anomaly.16 It was reported in the study of

Nassar et al16 that 12% discordant development

(>25% weight difference) might be seen in

those both born alive and that approximately

2/3 of mortality in discordant twins belonged to

younger twin pair. When we evaluate same cri-

teria in our study, we observed that discor-

dance rate was similarly just below 16% and

90% of mortality belonged to younger twin

pair. It was emphasized in another newborn

study of 136 cases in our country that while

mortality was not different, hypoglycemia and

cesarean rates were found high in discordant

twins.17 We consider that the difference in our

study is caused by stillbirths which we excluded

from our study.

Chorionicity is very important in terms of

complications in twin pregnancies. For exam-

ple, fetal risks are higher in monochorionic

(MC) pregnancies than dichorionic (DC) preg-

nancies.14,18 While fetal loss rate is 1.8% in DC

twins between 12th and 24th gestational

weeks, it is 6 times higher in MC (12.2%).

Perinatal loss risk after 24th gestational week is

1.6% in DCs while it is 2.8% in MCs. IUGR and

preterm delivery risk is 2 times higher in MCs

than DCs. Twin transfusion syndrome which is

a serious complication for MC pregnancies

affects approximately 15-20% of MC pregnan-

cies and it is very important in terms of fetal

morbidity and mortality.18 With death of one of

monochorionic fetuses, there is a 38% chance

that other surviving fetus may have mortality

and 46% chance that it may have intracranial

lesions.19 This rate explains us why cerebral

palsy rate is high after death of a fetus in multi-



ple pregnancies with same genders. Also

monoamniotic pregnancies proceed with 32%

perinatal mortalities. Cord entanglement found

in 71% of monoamniotic pregnancies has a

leading role for this rate.19 In a wide twin series

reported in our country, rate of dichorionics

was 85% and in these dichorionics, perinatal

mortality was 6%, monochorionics was 15%

and perinatal mortality was 14%.14 Erdemo¤lu

et al.20 reported dichorionics as 69%, mono-

chorionics as 31% while Üstün et al.21 reported

dichorionics as 64% and monochorionics as

36%. It was not possible in our study to deter-

mine the chorionicity distribution due to both

characteristics of questionnaire and deficien-

cies in general records.

Aslan et al.22 reported antenatal loss rate as

3.3% in their study where they examined single

losses in their 972 cases of twin series and also

stated that 31% of fetuses were lost after deliv-

ery. Zorlu et al.23 found these rates as 3.8% and

12% respectively. Buyru et al.9 found death rate

of single twin pair as 2.9%. Our single antenatal

loss rate was 2.5% similarly. However, due to

the characteristics of the study, time of antepar-

tum mortality and its effect on other fetus could

not be determined.

Mortality risk is higher in twins with same

gender than those with different genders.19

Gender distribution in single losses was equal

in our study. In dual losses, the dominance of

losses from same genders (89%) was striking.

This can be explained by the existence of

monochorionic pregnancy. Besides, losses in

girl-girl twins were almost two times more than

boy-boy twins. Therefore, general loss rate in

girls was also higher than boys. This finding can

be explained by male fetuses being heavier

than female fetuses and being born at a later

gestational week (2243g versus 2089g).

According to the studies performed, 13-17%

of twin pregnancies is delivered before 27th

week or lighter than 1000g.9,10,15 Perinatal mor-

tality is higher in them. A large number of twins

are delivered in a period between 34th and

37th weeks called “late preterm period”.

Although mortality and morbidity are lower in

this period compared to the period before 34th

week, the low birth weight and risks of prema-

turity should not be overlooked.24,25 Moreover, it

was shown that after 39th gestational week the

perinatal mortality increases 13 times more

than the period before.1

In our study, while mortality was 100% in

those born before 25th week or lighter than

500g, mortality reached to 5% as gestational

weeks passed. The limit of relatively relaxive

gestational week was determined as 30 while

weight limit was determined as 1000g. No

neonatal mortality was observed after 38th ges-

tational week despite there was antenatal mor-

tality.

Anomaly incidence in twins was reported

between 3.6% and 6.3%.8-10,20,26,27 Gül et al.26

reported 6.3% anomaly incidence in twins

while they found 76% of them in a single fetus

and they expressed that such type of discordant

anomalies caused 22% increase in mortality (9%

versus 31%). No comparison was performed in

our series since anomaly and autopsy data were

reported at a low rate.

When twins in our study are evaluated in

terms of maternal morbidity, the existence of a

significant relationship between EMR and fetus

losses can only be explained by the occurrence

of delivery after EMR and loss of preterm-pre-

mature fetuses. However, no statistical relation-

ship was found in our study showing that sys-

temic diseases were directly effective on losses.

Perinatal Journal • Vol: 17, Issue: 1/April 2009 15



Conclusion

One or more perinatal loss can be encoun-

tered in 15% of twin pregnancies today. In such

cases, gestational week is earlier and birth

weight is lighter. Gender uniformity, dispropor-

tionate growth, spontaneous multiple pregnan-

cies (probably relatively increasing monochori-

onic pregnancies) appear as indicators intensi-

fying mortality. Perinatal mortality only reduces

after the limits of 30th gestational week and

1000g weight.

Though this multicentric study which is first

in Turkey is narrow-scoped, it offers an insight

into the twin deliveries between 2003 and 2004

and it may play a guiding role for studies to be

performed later. To our knowledge, the most

important way to decrease morbidity and mor-

tality in multiple pregnancies is to keep early

diagnosis records from the very beginning of

pregnancy. Conservative approach for using

assisted reproductive technique may also slow

down the increase rate of multiple pregnancies.

Using pregnancy certificate, providing commu-

nication between associations and physicians

by computerized system, collecting data within

a national database to be established and moni-

toring risky twins in perinatology centers will

bring negative rates to an acceptable point.
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Abstract

Objective: To evaluate the role of maternal serum leptin and malondialdehyde (MDA) levels in screening and diagnosis of gestational
diabetes mellitus (GDM). 

Methods: Two hundred and twelve pregnant patients which were followed-up in our clinic were enrolled. Between the 24th and
28th gestational weeks we performed single step (75 g) OGTT in 96 pregnant patients and two steps (50/100 g) OGTT in 116 preg-
nant patients. We measured maternal leptin, MDA and HbA1c levels in all patients and compared the results of the GDM group and
the control group. 

Results: In two steps OGTT we detected 31 (26,7%) GDM cases out of 116 patients. In the single step OGTT we detected 23 (24,0%)
GDM cases out of 96 patients (p>0.05). GDM was detected in 54 of 212 patients (25,5%). Pregnant women with GDM had signif-
icantly higher levels of leptin (46,52±14,99 ng/ml vs. 39,13±17,04 ng/ml, p: 0,005), MDA (3,83±0,91 nmol/L vs. 2,57±0,76 nmol/L,
p<0,001) and HbA1c (5,33±0,47 vs. 5.12±0,47, p:0,001) compared to pregnant women without GDM. 

Conclusion: Leptin, MDA and HbA1c levels are significantly elevated in GDM patients and these are found to improve the specifici-
ty of GDM screening tests.

Keywords: Gestational diabetes mellitus, leptin, malondialdehyde, oral glucose tolerance test, HbA1c.

Gestasyonel diabetes mellitus tan› ve taramas›nda maternal serum leptin ve 

malondialdehitin yeri

Amaç: Gestasyonel diabetes mellitus (GDM) tan› ve taramas›nda maternal serum leptin ve malondialdehit (MDA) seviyesinin önemi-
nin irdelenmesi.

Yöntem: Çal›flmaya klini¤imizde takipleri yap›lan 212 gebe dahil edildi. 24-28 gebelik haftas›nda 96 gebeye tek aflamal› 75 gr OGTT
ve 116 gebeye de iki aflamal› gebelik diyabeti tarama testi uyguland›. Tüm gebelerin ayn› zamanda maternal leptin, MDA ve HbA1c
düzeylerine bak›ld›. Uygulanan testler sonucu GDM tan›s› koyulan gebelerle kontrol grubunun verileri karfl›laflt›r›ld›.

Bulgular: Yüz on alt› hastadan oluflan iki aflamal› test grubunun 31’inde (%26,7) GDM tespit edilirken, 96 gebeden oluflan tek
aflamal› test grubunun 23’ünde (%24,0) GDM tespit edildi (p>0.05). Toplam 212 hastan›n 54’ünde (%25,5) GDM oldu¤u görüldü.
Yap›lan testler sonucunda GDM tespit edilen gebelerde, GDM görülmeyen gebelere k›yasla, serum leptin (46,52±14,99 ng/ml’ye karfl›
39,13±17,04 ng/ml, p: 0,007), MDA (3,83±0,91 nmol/L’ye karfl›l›k 2,57±0,76 nmol/L, p<0,001) ve HbA1c (5,33±0,47’ye karfl›l›k
5.12±0,47, p:0,001) de¤erlerinin anlaml› derecede yüksek oldu¤u tespit edildi. 

Sonuç: Gestasyonel diyabetli gebelerde Leptin, MDA ve HbA1c düzeyleri anlaml› olarak artm›fl olup, saptanan bulgular GDM tara-
mas›nda yap›lmakta olan testlerin özgüllü¤ünü art›r›c› nitelikte olaca¤› bulunmufltur.

Anahtar Sözcükler: Gestasyonel diabetes mellitus, leptin, MDA, oral glukoz tolerans testi, HbA1c.
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Introduction 

Gestational diabetes mellitus (GDM) is

defined as hyperglycemia seen after the 20th

gestational week or a carbohydrate intolerance

which either begins or is diagnosed during

pregnancy.1

Leptin (greek: leptos=thin) is a protein hor-

mone which contains 167 aminoacids and

resembles cytokines, is discovered by Zhang et

al.2 in 1994. It has a molecular weight of 16

kDA.3 It’s shown to have many functions in the

body. Leptin is coded on the ob/ob gene, in the

long arm of the 7th chromosome (7q31) and is

mainly secreted from adipose tissue. It’s first

detected as a mutagenic gene product in ob/ob

mutant rats.4,5 In addition to adipose tissue, it’s

also shown to be secreted from placenta, gas-

tric epithelium, skeletal muscle, pituitary gland

and mammary glands.6 It’s found in free and

protein-bound forms in blood. Free form is

thought to be responsible from its activity. Free

form of leptin is shown to be the major form of

leptin in obese patients.7 Therefore increased

concentrations of leptin in obese patients indi-

cate that the main problem in development of

obesity is leptin resistance, not leptin deficien-

cy. 

Many factors play role in regulation of lep-

tin, however the main regulators of leptin levels

are amount of body fat and body mass index

(BMI).8,9 Insulin, glucocorticoids and prolactin

stimulate; whereas thyroid hormone, growth

hormone, somatostatin, free fatty acids, cold

exposure and catecholamines inhibit leptin

synthesis. 

In pregnant women plasma leptin concen-

trations are shown to be increased compared

to nonpregnant women at the same age

group.10-12 Increased level of plasma leptin is

correlated with free plasma leptin concentra-

tions and alterations in leptin binding pro-

teins.12 Although placenta is the major source of

leptin during pregnancy, the reason and func-

tion of leptin secretion is not clear yet.11

Gestational hormones, most of the estrogens

and cortisol also stimulate leptin secretion from

adipose tissue.10 Though the accumulation of

fats and increased body mass in first two

trimesters may be responsible for secretion of

leptin, however it can also be secondary to

hyperinsulinemia, considering that late pregna-

cy is characterized by physiologic insulin resis-

tance and compansatory increase in insulin

secretion.10

Maternal leptin concentrations increase 2-3

folds during pregnancy and peak at the 28th

gestational week.13 It’s also shown that leptin

correlates with systemic blood pressure, triglyc-

erides and covariants of metabolic syndrome

such as postpartum waist-hip ratio. Pregnancy

is known to induce gestational diabetes in

women with previous latent metabolic syn-

drome. This may imply that hyperleptinemia

may be a marker for latent metabolic syndrome

which reversibly proceeds to diabetes during

pregnancy.10

It’s not clear if changes in leptin concentra-

tions are the cause or the result of gestational

diabetes.10,14

The correlation between increased serum

leptin concentrations and glucose intolerance

has been shown in women with normal body

weight and it’s associated with increased risk of

development of type II DM.15 Leptin levels are

found to increase due to increased fasting

insulin levels in pregnant women with GDM

and impaired glucose tolerance compared to

healthy pregnant women.16,17
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Oxidative stress and malondialdehyde is

that cell membrane is prone to oxidative dam-

age because of the presence of polyunsaturat-

ed fatty acids. Lipid peroxidation is a chemical

reaction induced by free radicals and progress-

es by oxidation of polyunsaturated fatty acids

in cell membrane. A strong oxygen derivative

free radical which is present in organism sepa-

rates the hydrogen atom from the α-methylen

groups of polyunsaturated fatty acid chains in

cell membrane, starting the reaction.18

The fatty acid chain gains features of a radi-

cal. The lipid radical produced is a labile com-

pound, it undergoes several reactions. “-dien”

compounds are formed by intramolecular dou-

ble-bond transfer, followed by production of

lipid peroxide radical which is formed as lipid

radical reacts with molecular oxygen.18 Lipid

peroxide radicals react with polyunsaturated

fatty acids in the membrane producing new

lipid radicals and collect new hydrogen atoms

to transform into lipid peroxides. So the reac-

tion continues in an autocatalytic way. 

Lipid peroxidation ends when lipid

hydroperoxides are transformed into aldeyhde

and carbonyl compounds. These compounds

include malondialdehyde (MDA), 4-hydrox-

ynoneal (HNA), alcohols, ethan and penthan.

MDA and HNA can be used to detect lipid per-

oxide levels. MDA can lead to cross-binding

and polymerization of the membrane compo-

nents which effects functions of the internal

membrane such as flexibility, ion transfer,

enzyme activity and it may also react with the

DNA bases causing damage. It has mutagenic,

carcinogenic and genotoxic effects.19,20

Thiobarbituric acid (TBA) test is the most

important method to detect the hydroxyl radi-

cal damage in the cells, which detects the pres-

ence of MDA..21

Fetal hyperglycemia, maternal hyperlipi-

demia, hyperinsulinemia, placental endothelial

dysfunction and also oxidative stress are

responsible in the pathogenesis of maternal

and fetal complications seen in GDM.22 A prod-

uct of lipid peroxydation, MDA, can be mea-

sured as an indicator of oxidative stress.21,23

HbA1c, measaurement of glycated hemoglo-

bin is the standard method for assessing long

term glycemic control. When plasma glucose is

consistently elevated there is an increase in

nonenzymatic glycation of hemoglobin; this

alteration reflects the glycemic history over the

previous 2 to 3 months, since the red blood

cells have a life span of 120 days. It’s a highly

specific and reliable marker HbA1c should be

measured in all individuals with DM during

their initial evaluation and to predict long term

complications of DM. 

Screening and diagnosis of gestational dia-

betes mellitus Either 75 g OGTT or 50/100 g

OGTT is used in screening or diagnosis of ges-

tational diabetes mellitus. World Health

Organisation (WHO) recommends the use of 75

g OGTT in diagnosis of GDM whereas in many

countries including Turkey 50/100 g OGTT is

used for screening and diagnosis of GDM. 

Methods

Two hundred and seventy pregnant women

who had been followed in pregnancy outpa-

tient clinic and division of perinatology in

Cerrahpasa Medical Faculty, Department of

Obstetrics and Gynecology, March 2005-

February 2006 inclusive, were enrolled to our

study. Our study is designed as a descriptive

study. Fifty eight patients were excluded due to

inadequacy of their data, and remaining 212

women have been investigated. 
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Gestational ages of the women were calcu-

lated according to the last menstral period, and

early pregnancy ultrasound measurements if in

doubt. 10 cc of venous blood samples from all

patients in the study group were collected in

dry tubes before performing the diabetes

screening tests between 24-28 GWs. Serum

parts were separated and preserved in -80°C to

be evaluated at once, when target patient popu-

lation is reached. Leptin and malondialdehyde

levels were measured in biochemistry laborato-

ry. GDM screening and diagnosis tests were

performed between 24-28 GWs in all 212

patients. Single step 2 hours 75 g OGTT was

performed in 125 patients. The test results were

interpreted according to the American Diabetes

Association (ADA) criteria (≥2 values above

treshold, fasting glucose levels: 95 mg/dl, 1

hour: 180 mg/dl, 2 hours 155 mg/dl). Two steps

50 g OGTT was performed in 149 patients. The

patients with 1 hour blood glucose levels of

≥140 mg/dl were accepted as screening test

positive according to ADA and American

College of Obstetricians and Gynecologists

(ACOG) criteria. The diagnostic test was per-

formed in screening test positive patients after

3 days standard diet (at least 250 g of daily car-

bonhydrate). After a fasting period of 12-16

hours, the blood samples were collected at 8 am

and the 1st, 2nd and 3rd hours. Carpenter and

Coustan’s criteria were considered in the inter-

pretation of 100 g OGTT and ?2 levels above

treshold (fasting: 95 mg/dl, 1. hour 180 mg/dl, 2.

hour 155 mg/dl, 3. hour 155 mg/dl) were

accepted to have GDM. HbA1c levels were mea-

sured in all patients at the time of screening. 

Serum MDA level measurement: The

absorbance of the complex which is produced

by the reaction between MDA and thiobarbi-

turic acid is measured spectrophotometrically.

MDA level for the measured absorbance was

calculated from the curve. 

Serum MDA levels are given in nmol/L.

Serum leptin levels were measured by a kit

which is based on ELISA (Human Leptin Elisa

DSL-10-23100i, Texas, USA). 

Leptin levels are expressed in ng/ml.

Statistical Package for Social Sciences (SPSS

Release 11,5, SPSS inc., Chicago, IL, USA) was

used during statistical calculations. Student’s t

test was used for parametric variables and chi-

square test was used for comparing qualitative

data. 0.05 was accepted as treshold for statistical

significance. Sensitivity, specificity, positive

predictive value (PPV), negative predictive

value (NPV) and area under curve values were

calculated ROC (Receiver operating characteris-

tic) curves. 

Results

GDM was detected in 54 (25.4%) of 212

pregnant women enrolled in our study. Two

steps OGTT was performed in 116 cases and

single step OGTT was performed in 96 women.

These two groups were similar in age, gravidity,

parity, maternal weight, body mass index and

gestational weeks at the time of test. GDM was

diagnosed in 31 (26.7%) of 116 pregnant

women who underwent 50/100 g OGTT and 23

(24%) of 96 pregnant women who underwent

75 g OGTT. 

Serum leptin, MDA and HbA1c levels mea-

sured between 24-28 gestational weeks were sta-

tistically different in GDM and non-GDM

groups. Leptin levels of women with GDM and

without GDM were 46.52±14.99 ng/ml and

39.13±17.04 ng/ml, respectively (p:0.007, AUC:

0.623, %95 CI: 0.542-0.703). Malondialdehyde

levels of women with GDM and without GDM

were 3.83±0.91 nmol/L and 2.57±0.76 nmol/L,

respectively (p<0.001, AUC: 0.856, %95 CI: 0.800-

0.912). HbA1c levels of women with GDM and



without GDM were 5.33±0.47 and 5.12±0.37,

respectively (p: 0,001, AUC: 0.655, %95 CI: 0.565-

0.744) (Table 1). Thirty four pregnant women

who were 50 g OGTT positive and 100 g OGTT

negative, and 178 women without GDM were

compared; no significant difference between

two groups in terms of mean serum leptin

(38.38±17.62 ng/ml vs 39.36±16.94 ng/ml

respectively, p >0.05) (Table 2), MDA (2.59±0.77

nmol/L vs 2.57±0.71 nmol/L respectively, p

>0.05) (Table 3) and HbA1c (5.24±0.41 vs

5.08±0.36 respectively, p>0.05) levels (Table 4).   

Discussion

It’s not only controversial whether screening

for GDM in all patients or only the risk groups,

but also the method of choice. Screening for

GDM in most population groups may seem

unnecessary regarding that its prevalence is

below 5%, but if the 4 folds increase in perina-

tal mortality is considered, it’s a reasonable

effort.24

Although the average incidence of GDM is 3-

5%, it may vary between 1-14% depending on

the method used. GDM incidence in Turkey is

reported as 1.23-6.6%. In our study, GDM inci-

dence was found as 21,1% and this high ratio is

attributed to the fact that our clinic is a tertiary

(reference) center. Recently it’s emphasized

that leptin is effective not only in obesity but

also in glucose regulation.28,29 Weight loss and

fasting is known to decrease leptin concentra-

tion whereas weight gain and hyperinsulinemia

increase it.30,31 Increased leptin concentration in

pregnant women is attributed to the changes in

maternal fat and glucose metabolism.13

Maternal leptin levels increase 2-3 folds dur-

ing pregnancy and peak at the 28th gestational

week.13 Clinical studies suggest that increased

maternal leptin concentrations are associated

with insulin resistance and hyperinsulinemia

which occurs in the second trimester.31 Qiu et

al.14 enrolled 823 pregnant women and investi-

gated the effects of increased leptin levels in
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Normal GDM p

Number of patients (n) 158 54

Leptin (ng/ml) 39.13±17.04 46.52±14.99 0.007

MDA (nmol/L) 2.57±0.76 3.83±0.91 <0.001

HbA1c (%) 5.12±0.37 5.33±0.47 0.001

Table 1. Leptin, MDA and HbA1c levels of GDM and
non-GDM groups.

p<0.05: Significant; MDA: Malondialdehyde, GDM: Gestational diabetes mellitus. 

Leptin level Sensitivity (%) Specificity (%) PPV (%) NPV (%)

23.06 ng/ml 100 22,5 30 100

30.21 ng/ml 83 45 34 88

40.08 ng/ml 64 54 31 80

50.09 ng/ml 42 68 30 76

60.00 ng/ml 20 88 36 76

70.1 ng/ml 7 97.5 42 75

Table 2. Sensitivity, specificity, PPV and NPV for various
leptin levels of women with GDM..

GDM: Gestational diabetes mellitus, PPV: positive predictive value, NPV: negative pre-

dictive value.

MDA level Sensitivity (%) Specificity (%) PPV (%) NPV (%)

1.79 nmol/L 100 11 27 100

2.53 nmol/L 92 66 52 96

3.50 nmol/L 55 88 61 85

4.50 nmol/L 31 98 84 80

5.00 nmol/L 5 99 60 75

Table 3. Sensitivity, specificity, PPV and NPV for various
MDA levels of women with GDM.

GDM: Gestational diabetes mellitus, MDA: Malondialdehyde, PPV: Positive predictive
value, NPV: negative predictive value.

HbA1c level Sensitivity (%) Specificity (%) PPV (%) NPV (%)

% 5.0 76 47,5 34 87

% 5.5 26 87 4 77

% 5.9 7 98 50 75

% 6.3 2 99 50 75

Table 4. Sensitivity, specificity, PPV and NPV for various
HbA1c levels of women with GDM.

GDM: Gestational diabetes mellitus, PPV: Positive predictive value, NPV: negative pre-
dictive value.
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Figure 1. ROC curve for serum leptin levels in patients with GDM.

Figure 2. ROC curve for serum MDA levels in patients with GDM.
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early pregnancy. They observed that increased

leptin concentrations in early pregnancy are

associated with 4.7 folds increase in GDM risk,

compared to women with leptin levels below

14.3 ng/ml. It’s estimated that every 10 ng/ml

increase in leptin concentration leads to 20%

increase in GDM risk.14 Serum leptin levels mea-

sured between 24-28 gestational weeks were

statistically different in GDM and non-GDM

groups. Leptin levels of women with GDM and

without GDM were 46.52±14.99 ng/ml and

39.13±17.04 ng/ml, respectively (p:0.007).

Kautzky-Willer et al.10 investigated leptin levels

in 25 healthy pregnant women, 55 women with

GDM, 10 type I DM and 10 healthy nonpreg-

nant women. 

Leptin levels are shown to be increased in all

pregnant women compared with nonpregnant

women at the same age group. (p<0.0005)

Increased level of plasma leptin is correlated

with free plasma leptin concentrations and

alterations in leptin binding proteins.12

Although placenta is the major source of leptin

during pregnancy, the reason and function of

leptin secretion is not clear yet.11 Gestational

hormones, most of the estrogens and cortisol

also stimulate leptin secretion from adipose tis-

sue.10 Though the accumulation of fats and

increased body mass in first two trimesters may

be responsible for secretion of leptin, however

this can also be secondary to hyperinsulinemia.

Leptin levels are shown to be significantly high

in women with GDM compared to pregnant

women with type I DM and pregnant women

with normal glucose tolerance (p<0.008).10

Moriya et al.32 have shown that hyperglycemia

has an inhibitory effect on leptin secretion in

patients with non-insulin dependent DM by

Figure 3. ROC curve for serum HbA1c levels in patients with GDM.
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showing that HbA1c is negatively correlated

with leptin concentrations. Previous studies

implied that insulin stimulates leptin secretion

from adipocytes. In patients with uncontrolled

diabetes it’s observed that longstanding hyper-

glycemia has a suppressive effect on insulin. In

these patients decreased insulin levels may be

accompanied by decreased leptin. 

In contrast leptin levels are expected to rise

in hyperinsulinemia which is seen in the 2nd

trimester in patients with GDM.32 Results of our

investigation support the hitherto publications,

leptin levels are significantly high in women

with GDM. Therefore leptin can be used as a

marker in screening and diagnosis of GDM.

Fetal hyperglycemia, maternal hyperlipidemia,

hyperinsulinemia, placental endothelial dys-

function and also oxidative stress is responsible

in the pathogenesis of maternal and fetal com-

plications seen in GDM.22 Oxidative stress in

diabetes may be associated with increased reac-

tive oxygen radicals such as O2-, OH- and H2O2

or deficiency in antioxidant defence mecha-

nisms. Increase in oxygen radicals can be attrib-

uted to protein glycosylation or autooxidation

of glucose in hyperglycemic media.33-35

Superoxide dismutase (SOD) activity is

shown to decrease in red blood cells in studies

on diabetic rats36 and humans.37 Glutathione

peroxidase and catalase enzyme activities are

decreased in chronic diabetes.38 Vitamin E is

one of the major intracellular nonenzymatic

antioxidants and it’s known to be decreased in

patients with diabetic patients.39 In an experi-

mental study free oxygen radical activity is

observed in embryos of diabetic rats and is

thought to be the underlying mechanism in ter-

atogenicity in diabetic pregnant women.40

Besides antioxidant therapy is shown to pre-

vent in vivo and in vitro embryonic dysmor-

phogenesis associated with diabetes.41 On the

other hand, glucose regulation alone can main-

tain better perinatal outcomes in these

patients.42 Kharb et al.43 studied on 25 healthy

pregnant women and 25 women with GDM

and they have shown that maternal MDA and

SOD levels are increased whereas vitamin C

and E levels are decreased in women with

GDM. Peuchant et al.22 also observed high plas-

ma and free erythrocyte MDA levels in women

with GDM, this may be a proof for oxidative

stress. In the same study significant decrease in

glutathione peroxidase and low vitamin E and

erythrocyte vitamin A levels imply deficiency in

antioxidant mechanisms.22

In our study, significantly low MDA levels

seen in women with GDM indicate that oxida-

tive stress begins to be effective since very early

stages of pregnancy in these patients. This find-

ing may imply that oxidative stress may play a

role in pathogenesis of maternal and fetal com-

plications. Few studies have been made so far

on this issue, but all support our study. A poten-

tial bias in our study is that MDA levels were

measured indirectly, and our results should be

tested by MDA spesific kits.

Conclusion

In conclusion MDA levels are shown to

increase in women with GDM and it may

increase the specificity of the other tests used in

screening of GDM. 
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Abstract

Objective: To detect the regional prevalence and etiology of anemia in the pregnant women admitting to our hospital and to deter-
mine the related demographic factors. 

Methods: The study was conducted in our outpatient clinic between May 2007 and November 2007. A total of 237 consecutive
patients between the ages of 17 – 44, having no systemic disease or obstetric vaginal bleeding and who did not use any iron and/or
multivitamin supplements during pregnancy were enrolled to the study. The sociodemographic factors and the hemoglobin, hemat-
ocrit, serum iron, total iron binding capacity, ferritin, folic acid, vitamin B12 levels of the subjects were then studied. The pregnant
women with hemoglobin levels <33% were defined as anemic. Chi-square test and Fisher’s exact test were used for detecting the
statistical difference between the normally distributed and unequally distributed variables; respectively. 

Results: The mean hemoglobin, hematocrit, serum iron, ferritin, folic acid, vitamin B12 levels of the subjects were 12.0±1.24 g/dl,
%35±5.31, 81.39±40.31 ugr/dl, 48.13±164.94 ng/dl, 18.33±62.89 ng/ml ve 224.5±92.47 pg/ml, respectively. Anemia was detect-
ed in 35 of 237 patients; therefore the prevalence of the anemia in our pregnant women was calculated to be 14.7%. The distribu-
tion of the etiologic factors for anemia were found as follows: iron deficiency anemia in 15 patients (42.9%), vitamin B12 deficien-
cy in 16 patients (45.7%), folic acid deficiency in one patient (2.9%) and combination of vitamin B12 and iron deficiency in a total
of nine patients. 

Conclusion: In our study, the prevalence of anemia was found to be 14.7 % in our pregnant women population. Vitamin B12 defi-
ciency was also found to be a major causative factor as well as iron deficiency in the etiology of anemia in pregnancy.

Keywords: Anemia, etiology, pregnancy, iron, Vitamin B12, micronutrient.

‹stanbul’da Bir E¤itim ve Araflt›rma Hastanesine Baflvuran Gebelerde Anemi Prevalans›n›
Etkileyen Etyolojik ve Demografik Faktörler

Amaç: Antenatal bak›m amac›yla hastanemize baflvuran gebelerde anemi prevalans› ile etyolojisinin saptanmas› ve anemiyle iliflkili de-
mografik faktörlerin tan›mlanmas›.

Yöntem: May›s 2007-Kas›m 2007 tarihleri aras›nda hastanemiz gebe poliklini¤ine ilk kez baflvuran, yafl aral›¤› 17-44 aras›nda de¤i-
flen, maternal sistemik bir hastal›¤› bulunmayan, obstetrik nedenli vajinal kanama geçirmemifl ve gebeli¤i süresince demir ve/veya mul-
tivitamin preparat› kullanmam›fl, toplam 237 ard›fl›k gebe çal›flmaya dahil edildi. Gebelere ait sosyodemografik veriler ile hemoglobin,
hematokrit, serum demir, total demir ba¤lama kapasitesi, ferritin, folik asit, vitamin B12 seviyeleri incelendi. Hemoglobin de¤eri 11

The Etiologic and Demographic Factors Related to
Anemia Prevalence in the Pregnant Women

Admitting to an Education and 
Research Hospital in Istanbul

Olufl Api1, Fulya Bayer2, Aybala Ak›l1, Murat Bektafl2, Murat Api3, Reflat Dabak2, Orhan Ünal1

1Dr. Lütfi K›rdar Kartal E¤itim ve Araflt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul
2Dr. Lütfi K›rdar Kartal E¤itim ve Araflt›rma Hastanesi, Aile Hekimli¤i Klini¤i, ‹stanbul
3Haseki E¤itim ve Araflt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul

Correspondence: Olufl Api, Dr. Lütfi K›rdar Kartal E¤itim ve Araflt›rma Hastanesi, Kad›n Hastal›klar› ve Do¤um Klini¤i, ‹stanbul

e-mail: olusapi506@hotmail.com

e-Adres: http://www.perinataldergi.com/20090171004



Introduction 

It has been estimated that approximately 30%

of the population worldwide and more than half

of the pregnant women are anemic according to

World Health Organisation (WHO). The preva-

lence of anemia during pregnancy is reported to

be 35-100%.(1) There are different claims about

the maternal and perinatal affects of anemia dur-

ing pregnancy. WHO suggested that anemia may

contribute to 20% of the maternal mortality.(1)

Additionally, maternal anemia is found to be

associated with fetal complications such as

intrauterine growth retardation, preterm birth,

low gestational weight and maternal complica-

tions such as preeclampsia and eclampsia; con-

versely in other studies it has been found not to

be related to adverse perinatal outcomes.(2-5)

Therefore, anemia is an important health condi-

tion from the point of woman and maternal

health. In pregnancy, plasma volume is

increased up to 50% to support fetal growth

and provide sufficient placental blood flow.

However, maternal still declines since the

increase in erythrocyte mass lags far behind the

the increase in plasma volume. This condition is

called as the physiologic anemia of the preg-

nancy and the hematocrit value reaches its

nadir at 30-34 weeks of gestation.(6,7) Some other

factors triggering anemia during pregnancy are

depletion of the iron stores due to malnutrition

and frequent pregnancy intervals.(8,9) There are

numerous regional studies about anemia in our

country, where it is an important public health

problem, studied on subjects from varying age

groups. Prevalence of anemia during pregnan-

cy is reported to be highly varying between

29.4% and 95.2% in these studies.(10-15) However,

the data is limited about the etiology of anemia

in these studies. Furthermore, their results are

insufficient to reflect the prevalence of anemia

all over the whole country. Accordingly, a

national prevalence study is essential to deter-

mine the prevalence and etiology of anemia

during pregnancy in Turkey. Nevertheless, until

such an epidemiologic study is carried out, the

regional anemia frequency has to be deter-

mined and follow-up and treatment has to be

planned accordingly. The aim of the present

study was to detect the regional prevalence and

etiology of anemia in the pregnant women

admitting to our hospital and to determine the

related demographic factors. 

Methods

The study was conducted in our outpatient

clinic between May 2007 and November 2007.
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g/dl’nin ve hematokrit de¤eri %33’in alt›nda olan gebeler anemik olarak kabul edildi. Normal da¤›l›ma uyan verilerin karfl›laflt›r›lma-
s›nda ki-kare testi, normal da¤›l›ma uymayan verilerin karfl›laflt›r›lmas›nda ise Fisher’s exact testi uyguland›.

Bulgular: Çal›flmaya kat›lan gebelerin ortalama hemoglobin, hematokrit düzeyleri, serum demir, ferritin, folik asid ve Vitamin B12 dü-
zeyleri s›ras›yla 12.0±1.24 g/dl, %35±5.31, 81.39±40.31 ugr/dl, 48.13±164.94 ng/dl, 18.33±62.89 ng/ml ve 224.5±92.47 pg/ml ola-
rak bulundu. Çal›flmaya dahil edilen toplam 237 gebenin 35’inde, anemi saptanm›fl olup, klini¤imize çal›flma döneminde baflvuran ge-
belerdeki anemi prevalans› %14.7 olarak hesapland›. Anemik gebelerdeki etyolojik faktörlerin s›kl›¤› incelendi¤inde, 15 hastada de-
mir eksikli¤i (%42.9), 16’s›nda vitamin B12 eksikli¤i (%45.7), birinde folik asit eksikli¤i (%2.9) ve toplam dokuz hastada ise vitamin
B12 ve demir eksikli¤i bir arada bulundu. 

Sonuç: Yapt›¤›m›z bu çal›flmada, hastanemize baflvuran gebelerde anemi prevalans› %14.7 olarak bulunmufl olup, etyolojide demir
eksikli¤i kadar vitamin B12 eksikli¤inin de rol olabilece¤i saptanm›flt›r.

Anahtar Sözcükler: Anemi, etyoloji, gebelik, demir, Vitamin B12, mikrobesin.



A total of 237 consecutive patients between the

ages of 17 – 44, having no systemic disease or

obstetric vaginal bleeding and who did not use

any iron and/or multivitamin supplements dur-

ing pregnancy were enrolled to the study. Local

ethics committee approval was obtained. The

frequency and etiology of anemia was investi-

gated in a cross-sectional fashion. The pregnant

women with hemoglobin levels <11 g/dl and

hematocrit levels < 33% were defined as anemic

in accordance with the recommendations of

Centers for Disease Control (CDC).(16) After

receiving informed consent, all of the pregnant

women attending to our outpatient clinics were

asked to complete a survey questioning the risk

factors. The demographic data included patient

age, place of birth, healthcare insurance status,

obstetric history, area of residence, highest

level of education attained, employment status,

annual household income. Hemoglobin (Hb),

hematocrit (Htc), serum iron (Fe), total iron

binding capacity (TIBC), ferritin, folic acid, vita-

min B12 (vit B12) levels were then studied.

Thirteen patients never gave a blood sample

and the samples of 11 patients were not studied

due to hemolysis. Hemogram analyses were

performed by XT2000‹ Sysmex and serum iron,

ferritin, folate, vitamin B12 levels were studied

by Modularanalytics E170, Cobas® (Roche,

Germany). The descriptive and analytic statisti-

cal tests were performed by SPSS 13.0. Chi-

square test and Fisher’s exact test were used for

detecting the statistical difference between the

normally distributed and unequally distributed

variables. Statistical significance was set to

p<0.05. 

Results

The demographics of the patients and mean

values of serum vit B12, folic acid, iron, TIBC

are shown in Table 1. Serum iron levels were

above 37 ugr/dl in 73.8% of the participitants.

Accordingly, the prevalence of iron deficiency

in the study population was 12%. In 35 of the

237 women anemia was detected according to

the pre-defined criteria (Hb <11 g/dl and/or Htc

<33); the anemia prevalence in the pregnant

women admitted to our clinic in the study inter-

val was calculated to be 14.7%. In the anemic

patients, the distribution of etiologic factors

were as follows: iron deficiency anemia in 15

patients (42.9%), vitamin B12 deficiency in 16

patients (45.7%) and folic acid deficiency in

one patient (2.9%). In a total of nine patients, a

combination of vitamin B12 and iron deficien-

cy were detected. The mean hematocrit and

hemoglobin values of the patients are shown in

Table 2. In our study, 45.7% of the anemic

patients were found to be between ages of 20-

25, 45.7% of them were gravida 3-5 and 77.1%

were in their second trimester of the pregnan-

cy. No statistically significant differences were

detected between the anemic and non-anemic

pregnant women when compared in terms of

place of birth, area of residence, healthcare

insurance status, employment status and annu-

al household income. The mean serum iron

level was statistically significantly lower and the

mean TIBC was statistically significantly higher

in the anemic population when compared to

the non-anemic group (Table 3). 

Discussion

It has been estimated that approximately

30% of the population worldwide and more

than half of the pregnant women are anemic

according to World Health Organisation

(WHO).(1) WHO also estimated that the preva-

lence of iron deficiency anemia was 14% in

Europe and 25% in Turkey.(12) In our study, the

prevalence and etiologic factors of anemia in

the pregnant women attending primarily and
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who did not use any iron supplements during

pregnancy were investigated; and the mean Hb

and Htc levels were found to be 12 g/dl and

35%, respectively. According to the pre-defined

criteria, anemia prevalence in the pregnant

women attending to our clinic was calculated to

be 14.7%. Considering the etiology of anemia,

iron deficiency was found to be the responsible

factor in half of the patients and combination of

iron and vitamin B12 deficiency was detected

in one forth of the patients. Consequently, the

prevalence of iron deficiency anemia was iden-

tified to be 10.1% in our study group. In most of

the studies of anemia in pregnancy, factors

related to the etiology of anemia, such as serum

Fe, TIBC, ferritin, vit B12, folic acid levels were

seen not to be investigated, rather hemoglobin

and hematocrit levels were studied. One of the

few studies which investigated these parame-

ters was conducted by Al Khatib et al.(17) In this

study from Lebanon, iron deficiency anemia

was detected in 7.7%, folic acid deficiency in

25.9% and vit B12 deficiency in 39.4% of the

women of childbearing age. Therefore, the

authers underlined the role of folic acid defi-

ciency as well as iron deficiency in the etiology

of anemia in women during their reproductive

years. In another study from Africa, 23% of the

study group demonstrated iron deficiency ane-

mia solely, 32% demonstrated iron deficiency

anemia together with deficiencies of different

micronutrients (folic acid, vit B12, vit A), where-

as 26% of the patients had only micronutrient

deficiencies.(18) Our study is one of the few

researches investigating the relation between

anemia and micronutrients in Turkey and is

valuable to underline the importance of vitamin

B12 deficiency in the etiology of anemia in

pregnancy. When we searched the national

studies about the prevalence of anemia in our

Number of patients %

Hematocrit

Less than %30 10 4.2

%30-33 47 19.8

%34-39 126 53.2

%40 and above 16 6.8

Unkown 38 16.0

Hemoglobin (gr/dl)

0-11 28 11.8

11 and above 184 77.6

Unkown 25 10.5

Fe (ugr/dl)

<37 24 10.1

>37 174 73.8

Unkown 38 16.0

Ferritin (ng/ml)

<13 55 23.2

>13 143 60.3

Unkown 39 16.5

Folic acid (ng/dl)

<3,1 3 1.3

>3,1 189 79.7

Unkown 45 19.0

B12 vitamin (pg/ml)

<197 82 34.6

>197 112 47.3

Unkown 43 18.1

Table 1. Demographic parameters and average values
of Hb, Htc, iron, ferritin folic acid, vitamin B12
of pregnant women (N=213).

With anemia Without anemia P
(average ± SD) (average ± SD) value

(N=35) (N=176)

Demographic parameters

Gestational age 22,65±6,62 20.80±8,16 0,153

Maternal age 26,05±5,49 27,20±5,38 0,250

Gravida 2,28±1,22 2,09±1,12 0,401

Parity 0,91±0,68 0,23±0,50 0,861

Abortus 0,34±0,68 0,23±0,50 0,366

Hematological parameters

Iron 63,05±47,58 85,15±37,90 0,015

TIBC 437,31±106,14 394,22±82,88 0,014

Folic acid 25,19±87,47 16,80±16,80 0,449

Vitamin B12 210,11±128,66 228,29±83,12 0,328

Table 2. Demographic parameters and average values
of iron,total iron binding capacity, folic acid, vit-
amin B12 of pregnant women with and with-
out anemia.



country, we could not identify any epidemio-

logic study with a large sample size sufficient to

represent the whole country population. The

national studies are usually designed for detec-

tion of anemia prevalence in pregnant women

attending to the primary care centers, per-

formed with relatively small sample size. The

frequency of anemia shows a great variation

among different regions of the country ranging

between 29.4% and 95.2%.(10-15) Accordingly, the

lowest and highest frequencies are in Afyon;

and Diyarbak›r and Karadeniz Region, respec-

tively. We think that, regional differences in

dietary habits and parturition rates may be the

causative factors for this high variation. As an

example, in a study investigating the dietary

habits, anemia was seen 3.5 times more fre-

quently in pregnant women consuming boiled

grape juice (pekmez) in comparison to women

who do not.(12) However, we did not investigate

the nutritional status of the women in our

study. On the other hand, we searched for the

possible effects of the socioeconomical status

parameters which may indirectly reflect the

nutritional status (e.g. annual household

income, employment status, area of residence,

healthcare insurance status, highest level of

education attained) but we found no relation-

ship between these and the prevalence of ane-

mia. One other factor assumed to have an effect

on the anemia frequency is the total number of

pregnancies. In a study from Turkey, a signifi-

cant association was found between the num-

ber of pregnancies and anemia.(15) On the con-

trary, no significant association between the

number of pregnancies and anemia could be

demonstrated in the studies conducted by

Pirinçci et al, Toksöz et al and Mersin et al.(10-12)

Similarly, we also could not detect any statisti-

cally significant relationship. However, 67.2%

of the patients included in our study were

women with a gravida 2 or less. When we inves-

tigated the frequency of the the adolescent

pregnancy, we found that 82% of our patients

were between ages of 20-35 and 5.2% were ado-

lescents (<19 years of age). According to TNSA

(Türkiye Nüfus ve Sa¤l›k Araflt›rmas› – Turkey

Population and Health Investigation) 1998 revi-

sion, the prevalence of adolescent pregnancy in

Turkey was reported to be 14.6%.(19) According

to WHO data, severe anemia causes a five times

increase in the maternal mortality rates.(1) When

the prevalence of anemia is <40%, WHO sug-

gests an intake of 60 mg iron supplement daily

starting after the second trimester, and when

the prevalence of anemia is ≥ 40%, WHO sug-

gests an intake of 60 mg iron supplement daily

for six months after the second trimester and

for three months postpartum, for a total of nine

months. In our country, in the light of these sug-

gestions, the Ministry of Health and AÇSAP

(Mother’s and child’s health-family planning

center) started an iron supplement program.(20)

According to this program, an intake of 50- 60

mg iron supplement daily for six months after

the second trimester and for three months post-

partum, for a total of 9 months has been

advised. On the contrary, National Institute for

Clinical Excellence (NICE) from England does

not advise the routine iron supplement,

because its benefits are not proven for mother

and the fetus and this suggestion is reported to

based on an evidence level A.(21) Upon literature

review, there exists only one study comparing

the effects of routine and selective iron supple-

mentation in pregnancy and this study consists

of 2912 patients.(22) According to the results of

this study, although there was an increase in

cesarean sections and postpartum blood trans-

fusions in the selective iron supplementation
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group, the perinatal mortality rate was detected

to be lower. Additionally, in the studies regard-

ing anemia in pregnancy, high maternal hemo-

globin levels were not found to have improved

the maternal outcome in cases with obstetric

hemorrhage. In a Cochrane review by

Mahomed et al, routine iron and folic acid sup-

plementation during pregnancy was found not

to improve perinatal morbidity and mortality; it

was only found to prevent low hemoglobin lev-

els at birth and six weeks postpartum.(23) In

another Cochrane review published in 2006, in a

meta-analysis of 40 studies conducted with

12,706 women, routine iron supplementation

during pregnancy was detected to increase ante-

natal and postpartum hemoglobin levels but also

cause significant gastrointestinal side effects and

hemoconcentration.(24) Hemococentration in

pregnancy has been linked to some serious

adverse events such as low birth weight, preterm

birth and small-for-gestational-age (SGA)

neonates and high hemoglobin levels has been

advised not to be taken as a reflection of good

levels of iron stores (25). Selective iron supple-

mention during pregnancy seems to be wiser

than routine supplemention especially in the

areas where iron deficiency anemia is not

prevalent. Therefore, we advise that the mark-

ers of iron stores and other micronutrients

should as well be studied as the levels of hemo-

globin and hematocrit during screening for

anemia during pregnancy.

Conclusion

As a conclusion, we found a lower preva-

lence of anemia than expected among our

pregnant women population; and vitamin B12

deficiency also detected as an important etio-

logic factor together with iron deficiency. The

factors that affect anemia in pregnancy and the

regional differences in anemia still have to be

determined. For this to be achieved, a large

database of the patients should be established

with the contributions of an important number

of the health services among the whole country;

such as local health offices, teaching and

research hospitals and university hospitals.
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Introduction
Cesarean is generally applied in cases where

it is not possible to complete vaginal delivery
safely or when there is a certain increase in
maternal and/or fetal morbidity and mortality
together with vaginal delivery.

According to the Turkish Population and
Health Research (TNSA) in 2003, it is seen that
cesarean rate which was 21.2% have reached
40% in recent delivery rates. It is known that the
current rate is over the goal (5-15%) set by
World Health Organization and the rates of
developed countries. 

While large-scale retrospective and prospec-
tive studies have been planned by the General
Directorate of Family Planning and Maternal
and Infant Department of Health of Turkish
Health Ministry of in order to reveal the rea-
sons, it is considered that the factors such as the

increase of discretionary and repeated cesare-
ans and extending the indications are among
the reasons increasing this rate. Today, risks
such as infection, bleeding, transfusion need,
thromboembolic risks, long hospital stayings,
late recovery, having more pains continue
while anesthesia, drugs and materials used, and
developments in surgical and postoperative
care have decreased mortality and morbidity
due to cesareans.

American Congress of Obstetricians and
Gynecologists (ACOG) declared in their state-
ment on May 9th, 2006 that cesareans should be
performed not discretionally but due to med-
ical reasons. The studies to follow deliveries
and their outcomes in public and private health
associations have been initiated by the ministry
throughout the country to protect mother
health. In this context, it is important to follow
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Do¤um eylemi yönetim rehberi

Bu rehber, uygulamada birlikteli¤i sa¤lamak ve hekimlerin klinik pratiklerinde yol gösterici olmas› amac› ile, Türk Jinekoloji ve Obstetrik
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cesarean indications and outcomes. Obeying
the medical reasons and indications suggested
by modern obstetrics, keeping patient records
in a certain form and within an application
unity in detail and correctly, keeping statistics
accurately and following ethic rules are the
most important precautions to reach this goal. 

Application-Oriented Basic Priorities

• Delivery by cesarean is a surgical interven-
tion and it is essential to perform it for med-
ical reasons, and it is an alternative to vaginal
delivery. Advantages and risks peculiar to
pregnant and pregnancy should be taken
into consideration when planning cesarean
delivery.

• While the request of mother is not a suffi-
cient reason by itself for cesarean, psycho-
logical conditions of individual such as fear,
anxiety, panic should be taken into consid-
eration. Adequate and accurate consultancy
should be given.

• Cesarean decision should be given by indi-
vidualizing the diagnoses of each patient.

• As in all medical interventions, informed
consent from should be taken from patient
in also cesarean cases.

Reducing the Cesarean Possibility

• In all pregnancies where delivery is fol-
lowed up, partograph should be used to fol-
low up spontaneous delivery progress.

• Beginning from the 36th gestational week,
external cephalic version (ECV) can be sug-
gested to pregnants who have single rectal
baby without complication, excluding
exceptional cases (pregnants whose deliver-
ies have already begun and who have uter-
ine scar and abnormality, fetal distress, mem-
brane rupture and vaginal bleeding). 

The risks of intervention should be
explained to mother-to-be by informed consent
before the application.

• It is suggested to determine delivery type by
individualizing treatment and deciding as to
case for pregnants who exceed their 42nd

gestational week and have single pregnancy
without complication. 

It should be kept in mind that there may be

increase in cesarean rate and other complica-

tions by the induction of delivery. Mother

should be informed about this matter. 

• In appropriate cases, post-cesarean vaginal

delivery can be suggested. The risks of inter-

vention should be explained to mother-to-be

by informed consent before the application.

Cesarean Indications
While delivery by cesarean is generally pre-

ferred in cases given below, these indications

are not certain and they should be determined

according to current conditions by individualiz-

ing delivery type as to case characteristics.

1. Fetal Indications

1.1. Fetal distress

1.2. Fetal presentation anomalies 

1.2.a. Rectal presentation

1.2.b. Other presentation anomalies

(transverse, forehead, face pre-

sentation etc.)

1.3. Multiple pregnancies 

1.4. Fetal anomalies (hydrocephalia, sacro-

coccygeal teratoma etc.)

2. Maternal Indicationsr

2.1. Performed uterus surgery (cesarean,

other operations)

2.2. Systemic diseases (DM, HT, pregnancy

induced hypertension etc.)

2.3. Vertical transitive maternal infections

(HIV, HSV-2, HCV vb.)

3. Labor or Natal Indications 

3.1. Cephalopelvic disproportion 

3.2. Prolonged labor

3.3. Fetal Macrosomia

4. Indications of Umbilical Cord and Placenta

4.1. Cord prolapse

4.2. Placenta previa

4.3. Ablatio placentae

4.4. Vasa praevia
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Fetal Anomalies
Related Messages

• Delivery by cesarean can be suggested in

cases such as fetal myelomeningocele, sacro-

coccygeal teratoma, fetal abdominal anterior

wall defects and non-immune hydrops. 

• Generally, delivery type in fetal anomalies

should be individualized according to case

characteristics. This decreases perinatal mor-

bidity and mortality expected in cesarean. 

Fetal Distress
Related Messages

• Gestational week during delivery, existence

of congenital anomaly and development dis-

orders affect perinatal outcome seriously.

• The technology used by newborn experts

and advancements in prenatal care (such as

determining high-risk patients, increasing

use of antenatal steroids by those with ultra-

sonography and early labor risk etc.) affect

perinatal outcome positively. 

• Fetal distress is diagnosed by applying one

or more methods given below according to

risk situation.

1) Monitoring partogram and fetal heat beat

rate by fetoscope

2) Discontinuous or continuous electronic

fetal monitorization

3) Fetal scalp blood sampling or palse

oximeter

• If there is a situation where fetal heart beat

does not get normal, cesarean is suggested

to prevent perinatal morbidity and mortality.

• It is needed to do cesarean within 30 min-

utes at the latest when a patient is diagnosed

as having fetal distress.

Protocol
Reminder: 1 - Fetal Distress Diagnosis

• Abnormal heart rate curve.

• Amnion fluid with dark-dense meconium.

• Determining fetal hypoxia by using fetal

pulse oximeter and scalp blood sampling. 

Today, these methods can be applied by lim-

ited number of hospitals and they are not prac-

tical. 

Reminder: 2 - If Fetal Distress 

Diagnosis Exists

• Pregnant should be laid down on its left side

or be kept in sitting position.

• Oxytocin infusion (if given) or another

induction should be stopped. 

Reminder: 3 - Heart Rate

• Normal heart rate can slow down during

contraction but it returns to normal as soon

as uterus loosens up. 

• Very slow heart rate when there is no con-

traction or slow heart rate after contraction

may indicate fetal distress. 

• Fast heart rate may develop as a response to

high fever, drugs accelerating heart rate of

mother (i.e. tocolytic drugs), chorioamnioni-

tis, hyperthyroidism or high tension. In the

light of this information, to research the

maternal-oriented reasons is the first thing to

do when fast heart rate is found. 

• The existence of fast heart rate of fetus

despite the normal heart rate of mother

should be considered as a diagnosis of fetal

distress. 

Reminder: 4 - Meconium

• As fetus maturates, amnion fluid stained

with meconium is seen frequently and it

may not be an indication of fetal distress on

its own. It must be paid attention in the exis-

tence of amnion fluid stained with meconi-

um without any abnormality in heart rate.

• Dense-dark meconium presence shows the

meconium transiton into decreased amnion

fluid and it is required to hasten the delivery.

Perinatal Journal • Vol: 17, Issue: 1/April 2009 37



If this diagnosis occurs on the early phase of

delivery and if it is predicted that the deliv-

ery will take long (primigravida), then

cesarean may be considered. Mouth-nose

aspiration required during delivery should

be performed rapidly in order to prevent

meconium aspiration.

• Meconium transition occurs due to pressure

on fetus abdomen during delivery through

rectal presentation. It is not a diagnosis of

fetal distress providing that the situation is

not on the early phase of delivery.

Reminder: 5 - Additional Clinical 

Diagnosis (Chart-1)

• If there are infection diagnoses (fever, fetid

vaginal discharge), antibiotics should be

given as in chorioamnionitis. 

• If the cord is below the incoming part or in

vagina, it should be managed as cord prolapse.

Reminder: 6 - Delivery

• If abnormality in fetus heart rate continues

or there are additional diagnoses for distress
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(amnion fluid with thick-dense meconium),

delivery should be planned:

• In the presence of required conditions,

vacuum extraction or forceps can be tried.

Otherwise, delivery is performed by

cesarean.

• If cervix is not fully open or fetus head is

over 0 level, delivery should be per-

formed by cesarean.

Rectal Presentation 
Related Messages

• Approximately 4% of single pregnancies are

rectal presentation. Prevalance decreases as

gestational weeks increase (3% in term preg-

nancies).

• Delivery of all rectal presentations should be

done in hospitals which are capable of per-

forming operation.

• Plannned vaginal delivery can be suggested

to multipara pregnants who have pure and

full rectal presentation between 2500 gr and

3500 gr estimated fetal weight. 

• It is important to specialize on vaginal rectal

deliveries and it is not suggested to try deliv-

ery without having the experience of this

practice. 

• ECV performed on 36th gestational week

and over can turn the position in pregnants

with noncomplicated (full and pure rectal

presentation) rectal presentation from rectal

presentation to cephalic presentation.

However, ECV is not a method used fre-

quently by obstetrics in Turkey. It can be

offered as an alternative if physician is expe-

rienced on the subject matter.

• If ECV succeeds, normal action follow-up is

performed. If ECV fails, vaginal rectal deliv-

ery is followed or delivery is performed by

cesarean.

• Pregnant should be examined regularly and

delivery progress should be marked on

delivery monitorization graph.

• Elongated action in rectal presentation is a

cesarean indication.

• Membranes should not be opened; when

they are opened, pregnant should be exam-

ined immediately in terms of cord prolapse. 

• If the cord prolapsed and the delivery is not

soon, then the delivery should be performed

by cesarean. 

• If gestational week of fetus is less than 34th

gestational week in early rectal delivery,

then the cesarean appropriate.

• In rectal presentation, delivery by cesarean

is frequently suggested in cases given below;

1. Big fetus,

2. Inappropriate pelvis, 

3. Cord entanglement on neck, 

4. Hyperextension of head, 

5. Being unable to initiate spontaneous

labor in presence of membrane rupture

developed 12 hours or long ago,

6. Uterus dysfunction, 

7. Foot presentation, 

8. In pregnancies at 34th gestational week

or below, being on active delivery action

of mother when preterm fetus is appar-

ently healthy,

9. Serious fetal growth retardation, 

10. Perinatal death undergone or childhood

background with birth trauma,

11. Sterilization request

Protocol
Reminder: 1 - Evaluation in 

Antenatal Period

Consultation of pregnant with an obstetri-

cian before 36th week:

The definition of noncomplicated single rec-

tal presentation: 

• Pregnancy of 37th-42nd week, 

• Full (with flexion) or pure (with extension)

rectum, 

• No feto-pelvic disproportion, 
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• Fetal head is at full flexion or does not have

hyperextension (Leopold 3, 4), 

• No fetal anomaly, 

• No mechanical obstacle, 

• Clinically calculating fetus under 3500 gr, 

Reminder: 2 - Progress of Delivery

• Cervical dilatation: 

� Proceeding by opening at least 0.5 cm per

hour after 3 cm for multiparas. 

� Proceeding by opening at least 0.5 cm

within 1.5 hour after 3 cm for nulliparas.

� Rectum going down to perineum within 2

hours after full dilatation.

Reminder: 3 - Suggestions for the 

Action (Chart-2 and Chart-3)
• Pregnant should not be made to do active

pushing move until rectum goes down to
perineum.

• Delivery is close after one hour of active
pushing. 

• Pregnant is given active delivery position. 

• If delivery of thorax gets slow, “Lovsett”
maneuver should be done. Then, head
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should be delivered in a controlled and gen-
tle way.

• When needed, forceps can be applied to

head coming from back by obstetrician who

is sufficiently qualified and experienced for

such cases. Obstetrician should be informed

beginning from first moments of active

delivery action. Hospital conditions

required for a planned vaginal rectal deliv-

ery are: Experienced midwife, expert pedia-

trician, obstetrician who is qualified to fol-

low delivery, operating room for emergency

cesarean and existence of emergency condi-

tions.
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Transverse Presentation
Related Messages

It can be tried to rotate fetus from outside

(external version) if it is early period of the

action and membranes are not open.  It should

be discussed with mother scientifically that this

procedure may cause early labor and ablatio

placentae and cesarean should be arranged

under elective conditions by the consent of

mother to be if needed. After 36th gestational

week, pregnant should reside in a place close to

hospital where she will deliver at. If the attempt

of rotating from outside becomes successful,

normal action follow-up is performed. If this

attempt is fails or it is not safe to do, cesarean

should be applied. Obstetrician should be

aware of cord prolapse and perform the follow-

up carefully. If cord prolapse happens when

delivery is not soon, cesarean should be

applied. Transverse presentation is the most

dangerous one among malpresentations and

elective cesarean can be arranged without con-

sidering the exceptional examples (ECV etc.)

since it has a risk of high morbidity. If case is

neglected, uterus rupture may develop.

Obstetrician should discuss with mother to be

about the risk of maternal-fetal mortality and

suggest cesarean.

Forehead Presentation
Related Messages

• If fetus is alive, then it is delivered by cesare-

an. If it is dead, vaginal delivery should be

considered as the first option.

Facial Presentation 
Related Messages

It is delivered by mento-posterior cesarean.

If fetus is dead, vaginal delivery should be con-

sidered as the first option. For mentum anterior,

vaginal delivery can be provided by close fol-

low-up.

Multiple Pregnancies 
Related Messages

• Multiple pregnancies are observed among
pregnancies with a frequency of 15/1000,
which are mostly twin pregnancies (twin
pregnancies: 14.4/1000; triplet pregnancies:
4/1000). Since perinatal morbidity and mor-
tality (cerebral palsy, stillbirth, neonatal
death etc.) rates increase significantly in mul-
tiple pregnancies, it is an important process
to determine the delivery type.

MULT‹PLE PREGNANCIES SHOULD BE
PLANNED FOR DELIVERING IN CENTERS
WHICH HAVE SUFFICIENT EXPERIENCE AND
EQUIPMENT. 

� If first baby is vertex, second baby is ver-
tex presentation;

• Vaginal delivery is preferred.

• Though second fetus has always high
risk in terms of mortality and morbidi-
ty, most of this risk is caused by inap-
propriate growth in favor of first fetus.

� If second baby is vertex, second baby is
not vertex presentation;

• In cases where where second fetus is
not vertex, vaginal delivery can be pro-
vided after deliver of first one if pre-
sentation is rectal. In transverse posi-
tion, second fetus can be delivered
through vaginal way by means of inter-
nal podalic version (IPV). In both cases,
cesarean can be preferred if sufficient
experience and favorable conditions
do not exist.

� First baby is not vertex presentation;

• Delivery by cesarean is a preferred
method.

• In non-complicated twin pregnancies,
the most ideal week for planned
cesarean seems as 38th gestational
week. However, most of twin pregnan-
cies are delivered between 35th and
38th gestational weeks. The risk of res-
piratory problems increase in babies
delivered before 35th gestational week.
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Twins with Low Birth Weight

• If the presentation is vertex-vertex and it is

considered that birth weights of fetus are

under 1500 gram, literature supports vaginal

delivery. Besides, it should not be over-

looked that low birth weight can be a result

of chronic hypoxy such as intrauterine

growth retardation (IUGR) and fetal distress

may be seen. In multiple pregnancies, it

should be remembered that there may be an

unbalance among twins according to chori-

onicity determination and thus Dopper USG

may be needed for evaluating placental

reserve. If any or both of fetuses have chron-

ic hypoxy diagnoses, it is suitable to end

pregnancy by cesarean.

• The case of second twin which does not

have vertex presentation without low birth

weight (under 1500 gram) is very controver-

sial and it is hard to evaluate the profit-loss

rate between mother and baby. Physician

should plan delivery by taking conditions

and his/her training into consideration in

this case.

Monoamniotic twins;

• These twin pregnancies are related with the

characteristics increasing perinatal mortality

such as twins being locked up during deliv-

ery, cord entanglement and transfusion

between twins. Diagnosis is possible by USG

use. In such case, delivery preference should

be cesarean.

Triplet and above pregnancies;

• Cesarean is applied since it decreases possi-

bility of low Apgar score at delivery and peri-

natal death incidence.

Protocol

Delivery at Multiple 

Pregnancies Reminder: 1-

Diagnosis
• Fetus count is determined by USG and

abdominal examination.

Reminder: 2 - First Baby

• If it is vertex presentation, the action is

allowed to proceed as vertex presentation

and the progress of action is followed up by

using partogram; vaginal delivery is applied

if there is no extraordinary situation.

Reminder: 3 - First Baby

• If it is rectal presentation, cesarean is a per-

formed method.

• If it is a transverse presentation, then deliv-

ery is done by cesarean.

Reminder: 4 - Monoamniotic Twins

• These twin pregnancies are related with the

characteristics which increase perinatal mor-

tality such as twins being locked up during

delivery, cord entanglement and transfusion

between twins. Diagnosis is possible by USG

use. In such case, delivery preference should

be cesarean.

Reminder: 5 - Second Baby
Vertex Presentation

• Vaginal delivery is performed.

• Fetal distress diagnoses are examined after

delivery of first baby.

Reminder: 6 - Second Baby
Rectal Presentation

• Vaginal delivery is planned.

• Fetus heart rate is checked between contrac-

tions.

• If there is any extraordinary situation and

vaginal delivery is not possible, then deliv-

ery is doen by cesarean.

Reminder: 7 - Second Baby
Transverse Presentation

• Vaginal delivery is planned by internal

podolic version (IPV) (if physician has suffi-

cient experience and technical conditions

exist). IPV processes may progress together

with high morbidity and mortality.

Therefore, cesarean may be planned if mal-

presentations or malpositions of fetuses can

be predicted beforehand (Chart-4)
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Note: If there is scar in uterus, membranes are

opened, amnion has run out of fluid and operator

has no training, IPV initiative is not performed. It

is not insisted if baby is not rotated easily.

Extraordinary Situations

• Abnormal bleeding,

• Cord prolapse,

• Second baby much bigger than first baby,

• Contraction of cervix and getting thicker

after delivery of first baby, not being dilated

of itself,

• Fetal heart beats decreasing under 100/min,

increasing above 180/min,

In such cases, cesarean should be planned as

an emergency delivery.
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Vaginal Delivery After Cesarean 
Related Messages

• In order to make a proper preference

between vaginal delivery after cesarean and

cesarean after cesarean, required briefing

for both cases should be performed fully.

• Vaginal delivery after cesarean (VDAC)

should only be performed in appropriate

centers. In such centers, blood bank provid-

ing service for 24 hours, teams performing

fetal monitorization and surgery for 24

hours are required. Therefore, this practice

should not be performed when emergency

consultancy physician and anesthetists are

not in hospital.

• Follow-up should be carried out in a place

where cesarean and delivery will be per-

formed immediately and immediate blood

transfer is possible.

• If there is no proven contraindication, after a

proper discussion about maternal and peri-

natal risks and benefits, VDAC in centers

with appropriate conditions can be suggest-

ed to pregnants who had delivered by

cesarean with transverse sub-segment inci-

sion. However, if there is any possibility that

scar tissue in uterus may exist anywhere but

sub-segment localization, then vaginal deliv-

ery should not be attempted.

- If pregnant prefers VDAC, she should

express it clearly. If she is not aware of the

location of previous uterine incision, she

should be informed certainly that perina-

tal mortality risk increases. This informa-

tion should be within prenatal records

clearly.

- Pregnants who delivered by cesarean

before should be examined by an obstetri-

cian preferably before 36th week during

antenatal care.

- Preferences and priorities of mother, gen-

eral risks and benefits (indefinite specific

risks and benefits) and also uterine rup-

ture and perinatal mortality and morbidity

should be taken into consideration when

deciding delivery type. 

- After risks and benefits (mentioned

above) are expressed, planned vaginal

delivery can be suggested to pregnants

who had delivery before by cesarean

twice and did not have any additional risk

factor.

- Limited number of data suggests preg-

nants who delivered by cesarean before

that assisting delivery by oxytocin should

be handled carefully.

- Epidural anesthesia can be suggested to

pregnants who delivered by cesarean

before though there is no evidence that it

increases the chance of performing a suc-

cessful vaginal delivery.

- Regular electronic fetal follow-up should

be carried out on pregnants who had

delivery by cesarean before.

- No matter which follow-up method is cho-

sen, fetal heart rate should be recorded.

Disorders in fetal heart beat require urgent

consultation of obstetricians.

• It should be suggested to pregnants who

delivered by cesarean before that they

should take regular midwife care during

pregnancy and delivery.

- It should be remembered that pregnants

who had both cesarean and vaginal deliv-

eries before are more prone to vaginal

delivery.

- Each hospital should have a written policy

about how to get to its consultation physi-

cian responsible for a possible emergency

cesarean.

Conditions of Vaginal Delivery 
After Cesarean (VDAC) 

• Performing cesarean by sub-segment trans-

verse incision,

• Non-existence of scar or abnormality in

uterus except cesarean,
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• Non-existence of pelvic stenosis,

• Fetus below 4000 gram,

• Follow-up of a patient by a physician during

whole action and existence of conditions to

do emergency cesarean when required,

• Existence of conditions for 24-hour fetal

monitorization,

• Existence of conditions for anesthesia and

operating room required for an emergency

case,

• Existence of conditions allowing blood

transfer required for an emergency case.

Vaginal Birth Contarindications 

After Ceserean Operation

• Those with classical or reverse T incision

before,

• Hysterotomy and myomectomy operations

undergone before,

• Uterus rupture undergone before,

• Cases where the action is contraindicated

like in some placenta previa and presenta-

tion disorders,

• If pregnant who had cesarean operation

before in an unknown way (sub-segment, T,

classical incision) requests vaginal delivery,

it should be explained to pregnant that risks

of uterus rupture and perinatal mortality are

higher than cases where previous uterine

incision is not sub-segment incision.

Protocol
Reminder: 1 - Evaluating Antenatal Process 

Factors to be considered: 

• Previous uterus incision type,

• Pregnancy age,

• Other medical conditions.

Reminder: 2 - Evaluating Risks and Benefits 

Benefits:

• Decreased infection risk,

• Decreased blood loss and blood transfusion,

decreased coagulation disorders,

• Early mobilization,

• Decreased medical intervention necessity,

• Success rates of vagial delivery of pregnants

who had cesarean before and currently have

suitable delivery conditions are 60-80%.

Risks:

• Uterus rupture [0.2-1.5% (if it is sub-trans-

verse incision in previous cesarean)]

• Urgent cesarean requirements (30%),

• Fetal distress and requirement of newborn

unit for baby.

Reminder: 3 - Specialist Evaluation

• Elective cesarean should be suggested to

pregnants who have rectal presentation,

multiple pregnancy or placenta previa and

macrosomic fetus.

Reminder: 4 - At Delivery

• Conditions that hospital should have for a

planned vaginal delivery:

1. Sufficiently qualified midwife, obstetri-

cian and newborn specialist,

2. Existence of fetal monitorization facility,

3. Operating room and anesthesia facilities

for emergency cesarean cases,

4. Decreasing pain at delivery (personal

preference),

5. Follow-up by electronic methods or mon-

itoring,

6. Opening of vascular access,

7. Blood transfusion facility,

8. Assisting the action by oxytocin (not con-

traindicated)

Reminder: 5 - Oxytocin

• There is no effective oxytocin dose to be sug-

gested based on evidence,

• Oxytocin exposure time is limited to 6 hours,

• As mentioned in Reminder 4, follow up

should be carried on for uterus rupture

(Chart-5).
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Maternal Infections that may
Contaminate to Fetus from Mother
Related Messages

• HIV (Human Immunodeficiency Virus),

hepatitis B virus, hepatitis C virus and genital

herpex simplex virus (HSV-2) are discussed

under this topic.

HIV

• Contamination from mother to baby is seen

approximately 25.5% of deliveries which are

not intervened. 

• This rate decreases to 1% by antiretroviral

treatment, delivery by cesarean and not

nourishing by breastfeeding. 
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• Delivery by cesarean significantly reduces

contamination to baby (0.05 vs 0.55). 

• Planned cesarean should be suggested to

HIV positive pregnants.

Hepatitis B virus

• Contamination is observed during delivery

and postnatal period.

• Contamination significantly decreases by

applying hepatitis B immunoglobulin and

hepatitis B vaccines at delivery and later (at

1st and 6th months).

• Although it is considered that contamination

will decrease by cesarean, there is no suffi-

cient study supporting the idea.

• Since there is no sufficient evidence,

planned cesarean is not suggested to preg-

nants with hepatitis B positive.

Hepatitis C virus

• Contamination risk is low (3-5%). 

• According to the data we have, contamina-

tion risk of virus does not change as to deliv-

ery type.

• Since contamination risk does not change,

planned cesarean is not suggested to preg-

nants with hepatitis C positive.

• However, planned cesarean is suggested to

pregnants who are hepatitis C positive and

co-infected by HIV virus.

Genital Herpex Simplex Virus (HSV-2)

• It is a sexually infecting ulcerative infection. 

• Neonatal HSV is a systemic disease with high

mortality and it is considered that it contam-

inates through delivery canal of infected

mother (1.65/100,000 alive delivery).

• Even though there is no sufficient evidence,

delivery by cesarean is suggested in primary

HSV-2 infectin since nonatal herpex pro-

gresses with high mortality.

• It is not certain that planned cesarean in

pregnants with recurrent HSV-2 infection

decreases neonatal HSV risk. Delivery by

cesarean can be suggested.

Hypertensive Diseases of Pregnancy
Related Messages

Preeclampsia-Eclampsia

• If there is serious growth retardation or dis-
tress diagnosis of fetus in pregnant with
hypertension, pregnant should be hospital-
ized for advanced evaluation and accelarting
possible delivery. On the other hand, even
only high tension may require hospitaliza-
tion for follow-up.

• Pregnant and her family should be informed
about the hazard diagnoses of preeclampsia
and eclampsia.

• Mild preeclampsia cases should be evaluat-
ed according to gestational week and fetus
maturation and their treatments should be
arranged accordingly.

• Middle Preeclampsia under 32nd gestational
week should be followed unly under hospi-
tal conditions and its possibility of suddenly
turning into a heavy preeclampsia should
not be overlooked. 

• Regardless of gestational week in heavy
preeclampsia and eclampsia, maternal clini-
cal condition should be stabilized and deliv-
ery should be provided.

• In heavy preeclampsia and eclampsia, deliv-
ery action should be inducted under MgSO4
perfusion. When induction fails, delivery by
cesarean can be considered. If delivery is
predicted before 34th gestational week,
maternal steroid application can be done to
provide fetal lung maturation. Additionally,
postnatal newborn conditions should also
be supplied.

• Eclamptic pregnants should be made to deliv-
er in the shortest possible time. After neces-
sary vital diagnoses of pregnant are fixed, it is
tried to do delivery by induction; delivery by
cesarean should be planned if induction fails
or other obstetric inducations appear.
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• Cervix should be evaluated.

1. If cervix is mature (soft, thin, partially

open), membranes are opened and deliv-

ery action is inducted by using oxytocin.

2. If there is abnormality in fetal heart rate,

delivery by cesarean is performed.

3. If cervix is not mature (hard, thick,

closed), cervix can be matured by using

prostaglandins or delivery is performed

by cesarean.

• If fetus is dead or very premature to survive;

1. Vaginal delivery is planned.

2. If cervix is not mature (hard, thick,

closed), cervix is matured by

prostaglandins.

3. If vaginal delivery can not be performed

despite all, delivery by cesarean can be

planned. 

Chronic Hypertension 

• If complication is not developed in a patient

with chronic hypertension, plan the delivery

at term. However, it should be taken into

consideration that there will be an increase

in fetal morbidity and mortality due to

chronic hypertension. Also it is a fact that

preeclampsia risk increases in such patients,

therefore it is required to follow cases close-

ly.

• If there is abnormality in fetal heart rate

curve, fetal distress should be suspected.

• If there is a serious growth retardation and

gestational age is reliable, delivery should be

considered after cervix is evaluated.

Note: Evaluating pregnancy by ultrasonogra-

phy at late pregnancy is not safe in terms of ges-

tational age.

• If cervix is mature (soft, thin, partially open),

delivery action should be inducted by using

oxytocin after opening membranes.

• If cervix is not mature (hard, thick, closed),

cervix should be matured by using pros-

taglandins.

• If any extraordinary situation occurs in the

follow-up of delivery action, delivery is done

by cesarean.

Prolonged Labor (Dystocia)
Related Messages

• Dystocia is formed of the appearance of four

anomalies either one by one or as a combi-

nation;

1. Abnormality in driving forces; uterine

contractions (uterine dysfunctinos) at a

rate not enough to dilate or wipe cervix

or deliberate muscle effort at second

phase of delivery.

2. Maternal bone pelvis abnormalities;

Pelvic contraction.

3. Fetus development, position or presenta-

tion abnormalities.

4. Urogenital system soft tissue abnormali-

ties preventing fetus to progress.

Abnormal Action Due to Cephalopelvic 

Disproportion 

• The statement of cephalopelvic dispropor-

tion is used in cases where fetal head and

maternal pelvis shapes (three dimensional)

do not allow vaginal delivery and thus deliv-

ery action is blocked. Most of these dispro-

portions are caused by malposition of fetal

head (asynclitism, hyperextension etc.).

• In a case where the action is stopped despite

the augmentation by oxytocin, cephalopelvic

disproportion or a possible macrosomic

fetus should be suspected. In such cases;

1. Carrying on vaginal delivery increases the

risks of bleeding and uterine rupture.

2. Due to prolonged membrane rupture, it

increases the infection risk for mother

and fetus.

3. Mother and fetus with shoulder dystocia

increases trauma risk. On the other hand,

shoulder dystocia may occur even in
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babies which are not macrosomic. It is

not possible to predict shoulder dystocia

before and during delivery.

• Pelvimetry is not useful for predicting “non-

progress” in the action, therefore it should

not be used for deciding delivery type.

• In intrapartum care, those given below are

seen that they affect cesarean possibility for

“the progress of action” and thus they are

not suggested unless required:

o Active management of delivery action

(induction)

o Early amniotomy.

• In order to decrease unnecessary cesareans

due to dystocia, it is required to avoid deliv-

ery inductions without indication and to

benefit prostaglandin preparations matur-

ing cervix in patients with inappropriate

cervix.

Protocol
1st Phase

• Early diagnosis and management of pro-

longed labor should be performed by using

partogram.

• The first intervention after diagnosing pro-

longed labor is to increase uterus activity by

doing amniotomy and applying oxytocin.

• Early amniotomy, early oxytocin application

and regular professional support will make

the action to progress and normal delivery

will be done in this way.

• If uterus activity is provided and still the

action hardly progresses, mechanical pre-

vention should be considered. This case may

occur because of cephalopelvic dispropor-

tion or relative cephalopelvic disproportion

due to misplacement of head.

2nd Phase

• Pregnants with fetuses who are in the posi-

tion of forehead and face presentations may

be suitable for vaginal delivery with inter-

vention at operating room; however, cesare-

an should be preferred in such cases.

• It should be remembered that delivery

actions of pregnants who are in occipito-lat-

eral or -posterior position may take longer.

Also vaginal delivery with intervention can

be tried in operating room for such preg-
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Diagnosis of non-progressive action

Finding Diagnosis 

Cervix is not open False Labor
No/less contraction

Cervix opening is not more than 4 cm despite regular contractions Prolonged Latent Phase
more than 8 hours

Cervical opening is on the right side of warning line on delivery action Prolonged Active Phase

Despite sufficient contrations, discontinuation of cervical opening and descend Cephalopelvic Disproportion
of incoming part

Big head, 3rd level of edema (moulding) on scalp, inconsistency of cervix  Obstructed Labor (Obstruction)
with incoming part, edema on cervix, aneurysm on inferior part of uterus, 
formation of retraction ring, discontinuation of cervical opening and 
descend of incoming part by reasons such as distress in mother and fetus, 
distractions less than 3 within 10 minutes which are shorter then 40 seconds

Incomings except occiput anterior vertex Insufficient Uterus Activity, Bad 
Presentation or Position

Cervix is fully open but there is no descend despite powerful pushes of women Prolonged Push (Expulsive) Phase



nancies. If delivery can not be done despite

all these efforts, cesarean should be pre-

ferred.

• Prolonged labor can only be considered;

� If pregnant has not proceeded to active

period 8 hours after initiating oxytocin

infusion,

- If cervical opening is on the right side

of warning line on delivery action

graph (partogram),

- If delivery is not carried out despite

delivery pains of pregnant which con-

tinue for 12 hours or more.

Fetal Macrosomy
Related Messages

• It is the state that birth weight of fetus is 4000

gr and above (incidence: 9%).

• Fetal macrosomy increases the rates of

maternal (postpartum haemorrhage, anal

sphincter laceration, postpartum infection)

and fetal (prolonged labor, delivery possibil-

ity with increased intervention, shoulder

dystocia, brachial plexus injury, meconium

aspiration, fetal mortality) morbidities.

• Approximate fetal weight should be deter-

mined in pregnancy follow-up both clinical-

ly (fundal length-Leopold maneuver) and

ultrasonographically (if applicable).

• It is required to be awake in pregnants with

obese, diabetic and macrosomic infant deliv-

ery history in terms of fetal macrosomy.

• Pregnant should be evaluated carefully in

terms of approximate fetal weight in post-

term pregnancies.

• Normal vaginal delivery can be performed

in non-diabetic pregnants with 4000-4500 gr
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Abnormal delivery patterns, diagnosis criteria and treatment methods

Diagnosis Criteria

Delivery Pattern Nullipara Multipara Preferred Treatment Exceptional Treatment

Prolonged latent phase >20 hours >14 hours Bed rest, Oxytocin or cesarean 
nourishment delivery for emergency  

problems

Extension Disorders

Extension of <1.2 cm/h <1.5 cm/h Wait-support For cephalopelvic 
active phase treatment disproportion
dilatation

Extension of descend <1.0 cm/h <2.0 cm/h

Discontinuation disorders

Extension of >3 hours >1 hour No cephalopelvic Bed rest if there is  
deceleration phase disproportion – fatigue

oxytocin

Secondary >2 hours >2 hours cephalopelvic 
discontinuation in disproportion – Cesarean delivery
dilatation cesarean

Descending discontinuation >1 hour >1 hour

Insufficiency of There is no Decide according to 
descending descending at patient

second or third 
deceleration phase 
of delivery
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approximate fetal weight (AFW) (after all

risks and benefits are discussed with moth-

er). Follow-up of delivery action should be

carried out carefully and progress should be

recorded regularly by using partogram.

Induction assisting delivery can be used (it

should be remembered that it increases

cesarean rates). Delivery is done by cesarean

if prolonged action is considered. 

• Cesarean is suggested for nullipara pregnan-

cies with >4500 gr AFW and diabetic mother

candidates with >4000 gr AFW. 

• Delivery of pregnants who have >4000 gr

AFW with cesarean history should be per-

formed by cesarean.

• Delivery of pregnants who have >4000gr

AFW with shoulder dystocia history should

be performed by cesarean.

Cord Prolapse
Related Messages

• Fetal mortality rate due to cord prolapse
regardless of delivery type has recently been
increased to 0.55% from 0.43%. 

• In 20-30% of cord prolapse, cervix is fully
open and head is on or under the level of
spinae. In this case, while delivery can be
performed by emergency forceps and vacu-
um, cesarean can be applied since morbidity
rates are high (intracranial hematoma, fascial
or cranial damages etc.) despite proper vac-
uum and forceps conditions.

Protocol 
Reminder: 1 - Diagnosis

• Umbilical cord lies under incoming part of
fetus within delivery canal. 
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VAGINAL DELIVERY
*: Non-complicated pregnancies;
1) Being not diabetic of pregnant
2) Having no cesarean history
3) Having no shoulder dystocia history

In  non-compl icated pregnanc ies*

4000-4500 gram 4500-5000 gram > 5000 gram

Nullipara+Multipara Multipar Nullipar Nullipara+Multipar

Risk-benefit is discussed with mother

Preference

Vaginal Cesarean

Careful delivery follow-up,
regular partogram record

Progress is steady Prolonged labor
CESAREAN

Flow Chart of Fetal Macrosomy



• Umbilical cord is seen in vagina after mem-

branes are opened.

Reminder: 2 - If Cord Has Pulsation

• Fetus is alive.

• The phase of delivery should be determined

by doing a vaginal examination immediately.

• If pregnant is in the first phase of delivery, in

all cases;

1. Hand should be placed into vagina by wear-

ing a sterile glove and incoming part should

be pushed upwards and drawn away from

pelvis to decrease the pressure on cord.

2. Other hand should be placed on pubis from

abdomen and incoming part should be kept

out of pelvis.

3. While incoming part is held on pelvis

entrance tightly, hand in vagina should be

withdrawn. Hand on abdomen should be

kept on its position until cesarean is done.

4. If possible, tocolytic agents should be

applied to reduce contractions.

5. Then, emergency cesarean should be per-

formed.
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• If cord prolapse is rectal presentation,
do rectal extraction and when required,
apply Piper or long forceps to head
coming from back. Get ready for

newborn resuscitation.

Establish the diagnosis
(Umbilical cord is on delivery canal, seen on vagina after membranes are

opened under incoming part of fetus)
Reminder-1

Cord has pulsation
Fetus is alive
Reminder-2

Cord has no pulsation
Fetus is not alive

Reminder-3

Determine the phase of delivery

If it is 1st phase
Reminder-2

Delivery is performed in the
 safest way for pregnant

If it is 2nd phase
Reminder-2

After suitable steps
are performed

Quicken the delivery by episiotomy,
vacuum extraction or forceps

If vacuum or forceps can not be applied and
delivery can not be performed rapidly,

PERFORM EMERGENT CESAERAN or

Get ready for newborn resuscitation

Cord Prolapse Flow Chart



If Pregnant is in the Second 
Phase of Delivery;

1. Delivery should be quickened by epi-

siotomy and (if possible) vacuum extrac-

tion or forceps.

2. In case of cord prolapse, if presentation is

rectal or foot presentation, rectal extrac-

tion is done and Piper or long forceps can

be applied to head coming from back. On

the other hand, this method requires sig-

nificant training in terms of its applicabil-

ity. Additionally, morbidity will increase

depending on the procedure. Cesarean

can be applied as soon as rectal or foot

presentation is detected. 

3. Newborn should be prepared with

his/her physician for newborn resuscita-

tion.

Reminder: 3 - If Cord Has no Pulsation

• Fetus is dead. 

• Delivery should be performed in the safest

way for pregnant.

Placenta Previa
Related Messages

• Placenta previa (Pp) is seen in 0.3-0.5% of

pregnancies.

• Cesarean and uterine surgeries undergone,

smoke habits, advanced maternal age, multi-

parity, multiple pregnancies and cocaine use

aer risk factors.

• Pp is the first indication in approximately 3%

of all cesareans (2.2% non-active, 0.9% active

vaginal bleeding is observed).

• Pp may have painless bleeding. Pregnant is

evaluated together with fetus in Pp grade 3

and 4 (with closed placenta internal os) and

cesarean possibility of pregnant can be dis-

cussed after 36th week. Elective cesarean

can be applied at 36th-37th gestational

weeks after (if possible) fetal lung matura-

tion is documented.

• Pregnants who had cesarean due to Pp have

more blood loss risk compared to other

cesarean indications. Therefore, blood trans-

fusion unit and experience obstetrician are

required.

• Pregnants whose placenta covers internal

cervical os partially or completely (grade 3

or 4 placenta previa) should have cesarean.

• Placenta previa and placenta accrete associa-

tion should always be kept in mind (and the

risk should be eliminated by ultrasonogra-

phy if applicable).

• If distance between placenta and internal os

can be calculated by ultrasonography, vagi-

nal delivery can be tried in cases where this

distance is 2 cm and above.

• If there is association between placenta pre-

via and anterior wall placement, incision in

cesarean should be performed by taking

serious hemorrhage risk into consideration.

Protocol 
Reminder: 1 - Diagnosis

• Placenta previa is to implant placenta on or

near cervix.

• Placenta previa should be determined after

20th week. If placenta covers cervical os,

USG should be repeated monthly.

• If there is vaginal bleeding and Pp is diag-

nosed, at least 4 units of erythrocyte suspen-

sion and coagulation factors should be pre-

pared urgently.

• If gestational week is between 24 and 34,

steroid should be applied for fetal lung mat-

uration.

• If gestational week is lower than 34, patient

diagnosed Pp with active uterine contrac-

tions should be dispatched to centers (by

stabilizing the condition of mother) which

are capable of doing neonatalogical care.

Reminder 2 - Delivery

1. Vaginal delivery can be tried if Pp grade 1 or

2 and head are settled. On the other hand,
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risks during delivery and procedure can be
expressed to mother-to-be and cesarean can
be considered by cesarean consent. If vagi-
nal delivery is considered, amniotomy
should be done in operating room and
emergency cesarean measures should be
taken.

2. Delivery is performed by cesarean at Pp

grade 3 and 4.

Warning: Vaginal examination should not be

performed without doing emergency cesarean

preparation.

• If bleeding repeates, by comparing wait-and-

see treatment with delivery, their benefits

and risks in terms of mother and fetus

should be considered and treatment should

be decided.

Ablatio Placenta 
Related Messages

• Ablatio placenta is seen approximately in 1%

of deliveries.

• Trauma, smoking, multiple pregnancies,

hypertension, preeclampsia, thrombophilia,

advanced maternal age, intrauterine infec-

tions, polyhydramniosis, premature mem-

brane rupture, ablation history in previous

pregnancies, male fetus and cocaine use are

the risk factors for ablation placenta.

• Diagnosis is basically established clinically,

ultrasonography and Kleihauer-Betke test

has a limited value in diagnosis.

• Management should be individualized in

ablation placenta. Decision should be taken

according to patient (according to severity

of ablation, gestational week and presenta-

tion of fetus).

• In major ablato placenta (>50%), outcomes

are fatal in terms of fetus even if fetus is

alive.

• In ablation placenta, it should be careful in

terms of coagulopathy and hypovolemic

and measures should be taken according to

these conditions.

• If vaginal delivery is planend, regular fetal

follow-up is required to reduce perinatal

mortality. Mother-to-be should be informed

about the process and emergency cesarean

should be applied if mother requests cesare-

an after information exchange. 
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Diagnose after 20th week.
Follow-up by monthly USG.

Determine the grade.
Reminder-1

Grade 3-4
Reminder-2

CESAREAN

Grade 1-2
Head is engaged

Reminder-2

Vaginal delivery should be
performed in operating room
conditions and emergency
cesarean should be taken.

Placenta Previa Flow Chart



• Conservative management policy can be

accepted until fetal lung maturation is pro-

vided in less serious cases among preterm

pregnancies.

• If mother is stable and fetus is lost, vaginal

delivery should be preferred. 

• Ablatio placenta and severe preeclampsia

association should not be forgotten. 

Protocol 
Reminder-1

• Delivery of fetus which is alive but in distress
should be performed by cesarean.

• While serious coagulation disorders
increase bleeding risk that may develop dur-
ing cesarean, the possibility of losing fetus
during vaginal delivery is also quite high in
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Size of ablation
Fetal heart rate

Hemodynamic situation of mother
EVALUATE

Fetus is dead
Mother is hypovolemic and

severe consumption
coagulopathic
Reminder-2

Placental ablation is severe,
severe hemorrhage

Reminder-2

CESAREAN

Fetus is alive but in distress
Reminder-1

Ablatio Placenta Flow Chart

Fetus is alive
Fetus is dead

Closely monitor the
situation of fetus

Progress problem
Vaginal delivery is contraindicated

VAGINAL DELIVERY

Mother is not stable

VAGINAL

CESAREAN

Vaginal delivery is contraindicated,
Mother is not stable

There is fetal distress or
No available condition to perform

close follo-up on fetus

Ablatio Placenta (in Term Pregnancy) Flow Chart



case of a severe ablatio placenta. Therefore,
pregnant should be informed about possi-
ble risks when ablation placenta is detected.
When ablation placenta is detected, delivery
can be performed by cesarean before the
case gets worse.

Reminder: 2

• The cases where cesarean delivery is pre-

ferred in ablation placenta;

� If ablatio placenta is severe, cesarean

should be arranged in the shortest possi-

ble time by also considering possible

coagulation problems (by preparing

fresh frozen plasma, fibrinogen, erythro-

cyte suspension).

� If mother has hypovolemia and severe

consumption coagulopathy and if the rea-

son of the case is ablatio placenta, certain

treatment of dissiminated intravascular

coagulation (DIC) would be by the imme-

diate practice of delivery. 

� After normal vaginal delivery decision is

taken, delivery should be performed by

cesarean if delivery act does not progress

rapidly.

� In case of feto-pelvic disproportion, mal-
presentation, undergone uterus surgery,
delivery by cesarean should be preferred
since there is a risk of coagulopthy devel-
opment. 

Reminder-3

• Mother should be monitored closely after
delivery. Monitorization to follow vital find-
ings and follow-up of incoming-outgoing
fluid should be performed. Close monitor-
ization of mother should be provided in
terms of coagulopathy.

• Uterine tonus and dimension after delivery
should be followed up carefully (hysterecto-
my may be required if bleeding continues
and uterus is hypotonic).

Vasa Previa
Related Messages

• It is a rare condition which progresses with
high fetal mortality.

• Transvaginal ultrasonography and color
Doppler ultrasonographic examination can
be useful for antenatal examination.

• Elective cesarean should be performed.
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