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Abstract

Objective: The aim of this study is to find out the relationship between the hemoglobin and platelet levels and the severity of

preeclampsia. 

Methods: One hundred and twenty seven cases of mild preeclampsia, 96 cases of moderate preeclampsia and 71 cases of severe

preeclampsia diagnosed in our clinic between the years January 2004 and August 2007 were evaluated retrospectively. One hundred

and eight healthy pregnant women with similar demographic features and gestational age and without the diagnosis of preeclamp-

sia, gestational or chronic hypertension and proteinuria were included in the study as the control group. The age, gravida, parity, ges-

tational age, hemoglobin and platelet levels, 1st and 5th minute Apgar score of the newborn and birth weight of cases were com-

pared. Variance analysis was used for four group comparisons. 

Results: The demographic characteristics of the cases evaluated in the study were similar. There was no difference between four

groups for the hemoglobin levels (control group: 11.7±1.7, mild preeclampsia: 11.9±1.5, moderate preeclampsia: 12.1±1.6, severe

preeclampsia: 12.2±1.7). The mean platelet level in the severe preeclampsia group was found to be lower than the other groups.

Conclusion: We found a relationship between platelet levels and the severity of preeclampsia. 

Keywords: Preeclampsia, pathogenesis, platelet.

Hafif, orta ve fliddetli preeklampsi olgular›nda hemoglobin ve trombosit düzeylerinin

karfl›laflt›r›lmas›

Amaç: Çal›flman›n amac›, preeklampsi fliddetiyle, hemoglobin ve trombosit düzeyleri aras›ndaki iliflkinin araflt›r›lmas›d›r. 

Yöntem: Klini¤imizde Ocak 2004-A¤ustos 2007 y›llar› aras›nda tan› alm›fl 127 hafif preeklampsi, 96 orta fliddette preeklampsi, 71

fliddetli preeklampsi olgusu geriye dönük olarak incelendi. Benzer demografik özellik ve gebelik haftas›na sahip, preeklampsi, gebelik

hipertansiyonu ya da kronik hipertansiyon ve proteinüri tan›s› almam›fl 108 sa¤l›kl› gebe kontrol grubu olarak çal›flmaya dahil edildi.

Olgular›n yafl›, gravida ve paritesi, gebelik haftalar›, hemoglobin, trombosit düzeyleri, yenido¤an›n 1. ve 5. dakika Apgar skorlar› ve

do¤um a¤›rl›klar› karfl›laflt›r›ld›. Dört grup karfl›laflt›rmalar›nda varyans analizi kullan›ld›. 

Bulgular: Çal›flmaya dahil edilen olgular›n demografik özellikleri benzerdi. Hemoglobin düzeyleri aç›s›ndan dört grup aras›nda farkl›-

l›k saptanmad› (kontrol grubu: 11.7±1.7, hafif preeklampsi: 11.9±1.5, orta preeklampsi: 12.1±1.6, fliddetli preeklampsi: 12.2±1.7).

A¤›r preeklampsi grubunun ortalama trombosit düzeyleri di¤er gruplara göre düflük bulundu. 

Sonuç: Trombosit düzeylerinin preeklampsi fliddetiyle iliflkisi bulunmaktad›r. 

Anahtar Sözcükler: Preeklampsi, patogenez, trombosit.
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Severe Preeclampsia
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Introduction 
Preeclampsia is a syndrome characterized by

hypertension and proteinuria developing after

20 weeks of gestation. It affects approximately

6–8% of all pregnancies, most often the primi-

gravidas.1 It is one of the most important causes

of maternal and fetal morbidity and mortality.

Many theories are proposed for the patho-

physiology of preeclampsia. The formation of a

uteroplacental vasculature insufficient to supply

adequate blood to the developing fetus results

in fetoplacental hypoxia, leading to imbalances

in the release and metabolism of prostaglandins,

endothelin, and nitric oxide by placental and

extraplacental tissues. These as well as

enhanced lipid peroxidation and other unde-

fined factors contribute to the hypertension,

platelet activation and systemic endothelial dys-

function characteristics of preeclampsia.2 Activa-

tion of coagulation system in small vessels and

increased platelet aggregation is present in

preeclampsia. It is clear that preeclampsia is one

of the cause of maternal thrombocytopenia and

the platelet count increases rapidly after the

delivery. There are studies suggesting the stor-

age of platelet in the areas with endothelial dam-

age, as the cause of thrombocytopenia.3

The aim of this study is to evaluate the rela-

tionship between the severity of preeclampsia

and hemoglobin and platelet levels. 

Methods
One hundred and twenty seven cases of mild

preeclampsia, 96 cases of moderate preeclamp-

sia and 71 cases of severe preeclampsia diag-

nosed in Obstetrics and Gynecology Clinic of

Inonu University between the years January

2004 – August 2007 were evaluated retrospec-

tively. Hellp Syndrome was present in 15 out of

71 severe preeclampsia cases. One hundred and

eight healthy pregnant women with similar

demographic features and gestational age and

without the diagnosis of preeclampsia, gesta-

tional or chronic hypertension and proteinuria

were included in the study as the control group.

The cases with systolic blood pressure greater

than 140 mmHg, diastolic blood pressure

greater than 90 mmHg on two measurements

taken 6 hours apart, or the cases with 30 mmHg

increase in systolic blood pressure, 15 mmHg

increase in diastolic blood pressure compared

with the pre-pregnancy values, in association

with proteinuria more than 300 mg in 24 hours

urine were included in the mild preeclampsia

group. The cases were accepted as mild

preeclampsia if the the diastolic blood pressure

was less than 100 mmHg and as moderate

preeclampsia if the diastolic blood pressure was

110 mmHg. The cases with the following criteria

are included in the severe preeclampsia group:

Blood pressure greater than 160/110 mmHg,

Oliguria (<400 ml in 24 hours urine), Headache,

blurred vision, right epigastric- right upper quad-

rant pain, Pulmonary edema and cyanosis, >5 gr

proteinuria in 24 hours urine or >+++ protein-

uria in spot urine sample, Thrombocytopenia

(<100.000/mm3), Abnormal liver function tests.

These criteria were not present in cases with

moderate preeclampsia. Age, gravida and parity,

gestational age, hemoglobin and platelet values

at the time of diagnosis, 1st and 5th minute

Apgar scores and the birth weight of the cases

were compared.

Statistical analyses were carried out by

employing the Statistical Package for Social

Sciences soft-ware10.0 for Windows package

software (SPSS, Inc., Chicago, IL, USA). For the

group comparison, variance analysis was used if

the data was normally distributed and Kruskal-

Wallis test was used if not. If the difference

between the groups was found significant,

Mann-Whitney U test was used to find out the

groups creating the difference after the

Benferroni correction was done. For two group

comparison, student t test was used if the data

was normally distributed and Mann-Whitney U

test was used if not. The relationship between

the two data was evaluated by ki square test. The

p value <0.05 was accepted as significant.
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Results

Demographic characteristics of the cases

were similar. There were no difference

between the four groups in respect to age,

gravida and parity. The gestational age was sig-

nificantly greater in mild preeclampsia cases

(Table 1, Table 2). While the mild preeclampsia

cases were delivered mostly vaginally, the

cesarean section rates increased with increas-

ing severity of preeclampsia (p<0.05). The birth

weight and the first and fifth minute Apgar

scores were significantly lower in severe

preeclampsia cases (p<0.05) (Table 2, Table 3).

There was no difference between the four

groups in respect to hemoglobin values. The

mean platelet values were lower in severe

preeclampsia cases (p<0.05) (Table 1 and Table

2, Figure 1).

Discussion
A transient mild thrombocytopenia is seen

due to increased consumption during pregnan-

cy. In a study aiming to find the reference values

of hematological parameters in pregnancy,

healthy pregnant women were compared with

non pregnant women, and the hemoglobin val-

ues were found to be decreased through out the

pregnancy, while the platelet values decreased

in the third trimester.4 In another study compar-

ing the platelet count and volume in 23 weeks

healthy pregnant women and nonpregnant

women, the platelet count and volume were

found to be similar.5

Thrombocytopenia is found in approximate-

ly 6, 6 to 11, 6 % of pregnancies.6 The most com-

mon cause is gestational thrombocytopenia7

and the second common cause is preeclampsia

and eclampsia.8 It’s found that thrombocytope-

Mild Moderate Severe Control P
preeclampsia preeclampsia preeclampsia (n=108)

(n=127) (n=96) (n=71)

Age median (min-max) 29 (18-44) 29.5 (18-42) 27 (17-42) 28 (18-43) 0.243

Gravida median (min-max) 2 (1-11) 2 (1-13) 2 (1-16) 2 (0-9) 0.159

Parity median(min-max) 1 (0-10) 1 (0-12) 0 (0-13) 1 (0-7) 0.099

Gestational age (week) 37 (26-41) 36* (28-40) 35* (22-40) 37 (29-41) 0.000 
median (min-max)

Platelet (/mm3) (mean± 259.1±73.9 262.6±86.5 159.6±90.8* 267.2±71.1 0.000
standard deviation)

Hemoglobin (g/dl) (mean± 11.9±1.5 12.1±1.6 12.2±1.7 11.7±1.7 0.258
standard deviation)

Table 1. Demographic characteristics.

*Groups creating the difference

Gestational age Platelet Birth weight Apgar 1 Apgar 5 Cord pH

Mild vs moderate 0.000 0.747 0.000 0.174 0.015 0.745

Mild vs severe 0.000 0.000 0.000 0.000 0.000 0.026

Mild vs control 0.262 0.400 0.718 0.000 0.808 0.000

Moderate vs severe 0.053 0.000 0.014 0.007 0.005 0.088

Modetare vs control 0.011 0.683 0.000 0.000 0.019 0.000

Severe vs control 0.000 0.000 0.000 0.000 0.000 0.000

Table 2. P values of the two group comparisons.
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nia increases the severity of the primary disease

it’s associated with and increases the risk of

perinatal complications as placental abruption,

preterm delivery, low Apgar score and still-

birth.7

The pathogenesis of thrombocytopenia in

preeclampsia is not clear, but it’s suggested that

thrombocytopenia is due to endothelial damage

and the peripheral consumption.9 It’s also found

that in pregnancies complicated with

preeclampsia, the life span of platelet is reduced

to 3 to 5 days and the altered platelet membrane

accelerates its aggregation and destruction.10

Jaremo et al.11 found in a study that, platelet

count decreases significantly in preeclampsia

and the mean platelet volume increses in severe

preeclampsia. 

In a retrospective study conducted to deter-

mine whether changes in platelet counts pre-

cede the onset of preeclampsia, platelet counts

were compared in preeclamptic and healthy

pregnancies. Platelet counts during the first half

Mild Moderate Severe Control P
preeclampsia preeclampsia preeclampsia (n=108)

(n=127) (n=94) (n=71)

Birth weight (g) 3008.9±751.2 2496.4±779.9* 2168.5±905.1* 3040.5±551.4 0.000

Apgar score, 1. min 7* (3–9) 7* (3–9) 7* (3–9) 8 (6–9) 0.000

Apgar score, 5. min 10 (3–10) 10* (6–10) 9* (3–10) 10 (8–10) 0.000

Cord pH 7.30* (6.9–7.47) 7.31* (7–7.51) 7.26*(6.9–7.41) 7.32 (7.13-7.49) 0.000

Labor (n,%) 79 (62.2) 42 (44.7) 19 (26.8) 67 (62) 0.000

Vaginal Cesarean 48 (37.8) 52 (55.3) 52 (73.2) 41 (38)

Table 3. Neonatal results.

*Groups creating the difference

Figure 1.Platelet value of groups.
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of pregnancy, 3–6 weeks before delivery, and at

the time of delivery were compared. In preg-

nant women who developed preeclampsia,

mean platelet counts at 3–6 weeks before deliv-

ery was significantly lower, but within lower

limit of normal range. Mean platelet counts at

time of delivery were significantly lower in

preeclamptic cases. According to this study,

mild thrombocytopenia or subclinical thrombo-

cytopenia (platelet counts at lower limit of nor-

mal range) during the second half of pregnancy

precedes preeclampsia, so serial platelet counts

in high-risk pregnant women is necessary to

predict the development of preeclampsia.12 In

another study, also subclinical thrombocytope-

nia is detected in preeclamptic cases with

platelet count within normal range.13 Howarth et

al.14 in a study conducted with 349 cases with

normal pregnancy and 30 cases with preeclamp-

sia, evaluated the platelet count and mean

platelet volume and found the sensitivity as 90%

and specificity as 83.3% for the prediction of

preeclampsia development. Ahmet et al.15 also

proposed that serial detection of platelet vol-

ume can be helpful in determining the cases

with preeclampsia risk.

Studies evaluating the correlation between

the severity of preeclampsia and the degree of

thrombocytopenia, couldn’t find any relation-

ship. Neiger et al.13 evaluated the platelet count

in preeclamptic pregnancies and couldn’t find

significant difference between the mild and

severe preeclampsia. In 2005 Ceyhan et al.16

evaluated the hematological parameters in 56

preeclamptic and 43 healthy pregnancies, and

again couldn’t find significant difference

between mild and severe preeclampsia in

respect to hemoglobin and platelet values.

In our study, the preeclamptic cases were

evaluated under three groups as mild, moder-

ate and severe preeclampsia. We evaluated the

relationship between the hemoglobin and

platelet values and the severity of preeclampsia.

The hemoglobin values were not significantly

different between the groups. It is known that,

iron preparations are widely used during preg-

nancy and this can influence the hemoglobin

values. The preeclampsia cases included in our

study didn’t have regular prenatal visits so we

have no idea about the iron usage during the

pregnancy.

We found the platelet count significantly

low in severe preeclampsia group. This result

proposes a possible relationship between the

platelet count and the severity of preeclampsia.

We also found the birth weight and 1st and 5th

minute Apgar scores lower in severe

preeclampsia group. Early identification of the

cases with preeclampsia risk is important for

the management of both mother and the new

born. Randomized controlled studies with

more extensive series of samples are required.

Conclusion
We found a relationship between the

platelet count and the severity of preeclampsia.

Randomized controlled studies with more

extensive series of samples are required to

detect the relationship between the platelet

count and the severity of preeclampsia. 
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Abstract

Objective: To determine the role of uterine artery Doppler findings and serum d-dimer levels in prediction of preterm labor in women
hospitalised for threatening preterm labor.

Methods: 15 (20.27%) and 59 (79.73%) of 74 pregnant women delivered before and after 37 completed weeks respectively.
Ultrasonographic length of the cervix, Bishop scores and uterine artery RI values were not significantly different (p = 0.225; 0.59;
0.622 and 0.331) between both groups. Maternal serum d-Dimer geometric means were 1502.57 ng/ml and 1052.41 ng/ml in
preterm and term delivery groups respectively. (p=0.023) 4 (%26.7) women in the preterm versus 2 (%3.4 ) in the term delivery group
had bilateral diastolic notches. [p=0.013, RR:4.12 (1.88-9.01)]. Multiple logistic regression analysis revealed bilateral diastolic notch-
es in the uterine arteries as the only significant factor for prediction of preterm delivery with a sensitivity, specificity, positive and neg-
ative predictive value of 0.27; 0.97; 0.67 and 0.84 respectively.

Results: This prospective cohort study was conducted in the perinatology unit of the Süleymaniye Maternity Hospital during
30.01.2004 thru 20.07.2006. Pregnant women hospitalised for threatening preterm labor were evaluated with Bishop’s cervical
score, cardiotocography, cervical length measurment by abdominal ultrasound, bilateral uterine artery Doppler  and  measurement
of serum d-dimer levels. After delivery patients characteristics were compared between women who delivered before completed 37
weeks and those who delivered later. Parameters with significant difference between the two groups were used in a logistic regres-
sion model to adjust for confounding. All statistical work was done with Cruncher Statistical System – NCSS 2000 (McGraw Hill) soft-
ware.

Conclusion: Maternal serum d-Dimer levels and uterine artery Doppler characteristics are two promising parameters that might be
helpful to predict preterm delivery. But our conclusions need to be substantiated by large scale prospective studies before to be rec-
ommended for routine clinical use..

Keywords: Preterm labor, uterine artery Doppler, serum D-dimer level.

Uterin arter Doppler bulgular› ve maternal serum D-dimer Seviyelerinin erken do¤um

öngörüsündeki rolü

Amaç: Erken do¤um tehdidinde serum D-dimer seviyeleri ile uterin arter Doppler bulgular›n›n prognoz tayinindeki rollerinin saptanmas›. 

Yöntem: Prospektif kohort tasar›ml› çal›flmam›za 30.01.2004 ile 20.07.2006 tarihleri aras›nda Süleymaniye Do¤um ve Kad›n Hasta-
l›klar› E¤itim ve Araflt›rma Hastanesi do¤um servisinde erken do¤um tehdidi nedeniyle yat›r›lan olgular dahil edildi. Tüm olgularda Bis-
hop skorlama, abdominal ultrasonografi ile serviks boyu ölçümü, kardiotokografi, bilateral uterin arter Doppler tetkiki ve serum D -
dimer düzeyleri tayini yap›ld›. Gebelik sonuna kadar izlenen olgular, 37. gebelik haftas› öncesinde ve sonras›nda do¤um yapan grup-
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Introduction 

Preterm labor is defined as the presence of

three or more uterine contractions in a period

of 10 minutes to effect cervical changes or a

determination of cervical dilatation 2 cm or

above or a cervical effacement 80% or above

between 20 and 37 weeks of gestation.1-3 In

spite of the advanced neonatal care, preterm

births except congenital malformations

account for 70-80% of neonatal mortality.4 But

not enough progression has been achieved in

the prediction of preterm labor. Only a small

proportion of pregnant women hospitalized

with threatened preterm labor actually end up

with preterm delivery, and for the rest valuable

resources such as manpower, time etc. are wast-

ed.

Preterm delivery is one of the leading causes

of neonatal mortality and morbidity. Approxi-

mately 5-15% of pregnancies end up with

preterm delivery.5-8 Thereby, early identification

of pregnant women with a high risk for preterm

delivery is one of the main goals of Obstetrics. 

Although most of the clinical studies associ-

ate preterm labor with subclinical or clinical

inflammation, there are studies suggesting that

partial placental ablation, an entity difficult to

diagnose, might play a role in a certain propor-

tion of cases of preterm delivery.

In our study, we tried to find out whether

umbilical and uterine artery Doppler and

maternal serum d-dimer levels used as indirect

indicators of silent placental ablation, might

help further to identify a subgroup with a high

risk for preterm delivery among pregnant

women hospitalised for threatened preterm

labor.

Methods
Our study is designed as a prospective

cohort study.All pregnant women hospitalised

because of threatened preterm labor at the

Süleymaniye Maternity Hospital Obstetrics

Department between 30.01.2004 and 20.07.

2006 are included.

Inclusion Criteria: 20-35 weeks of gestation,

3 or more uterine contractions per 10 minutes,

singleton pregnancy, positive fetal heart activity

diagnosed by USG and/or NST. 

Exclusion criteria: Preterm membrane rup-

ture, placental ablation, fetal distress, cases in

the phase of active labor.

All women meeting the inclusion criteria

underwent a complete physical examination

after recording the medical and obstetrical

story. Bishop Scores were acquired by vaginal

examination. Blood and urine samples are

derived for CBC, Urine analysis, blood group

and serum D-Dimer level determinations. D-
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lara ayr›larak, her iki grup aras›nda EDT nedeni ile hospitalizasyon esnas›nda saptanan parametreler aç›s›ndan farkl›l›k olup olmad›¤›
irdelendi. Anlaml› farkl›l›k gösteren parametreler çoklu lojistik regresyon analizine tabi tutuldu. Tüm istatistiki analizler Cruncher Sta-
tistical System – NCSS 2000(Mc Graw Hill) yaz›l›m› yard›m› ile yap›ld›.

Bulgular: De¤erlendirmeye al›nan toplam 74 olgudan 15’i (%20.27) 37. haftadan önce 59’u (%79.73) 37. haftadan sonra do¤um
yapt›. Bishop skorlar›, ultrasonografik serviks boyu ve sa¤ ve sol uterin arter RI de¤erleri iki grup aras›nda anlaml› farkl›l›k göstermedi
( p = 0.225; 0.59; 0.622 ve 0.331). Maternal serum D-dimer düzeyi geometrik ortalamas› preterm do¤um grubunda 1502.57 ng/ml,
term do¤um grubunda 1052.41 ng/ml bulundu (p=0.023 ). Bilateral uterin arterlerde diastolik çentikleflme (UADÇ) ED grubunda 4
(%26.7) olguda, kontrol grubunda 2 (%3.4 ) olguda izlendi. [p=0.013, RR:4.12 (1.88-9.01)]. Çoklu regresyon analizi sonras› sadece
UAÇDde gruplar aras›nda anlaml› farkl›l›k sebat etti. Bilateral UAÇD bulgusunun duyarl›k, özgünlük, pozitif kestirim ve negatif kesti-
rim de¤erleri s›ras› ile 0.27; 0.97; 0.67 ve 0.84 idi.

Sonuç: D - dimer ve uterin arter Doppler sonografisi erken do¤um öngörüsünde gelecek vaat eden iki parametredir. Ancak rollerinin
tam olarak anlafl›labilmesi için daha genifl prospektif çal›flmalara ihtiyaç vard›r. 

Anahtar Sözcükler: Erken do¤um tehdidi, serum D-dimer düzeyi, uterin arter Doppler bulgular›.



Dimer levels are determined by using the Elisa

method with VIDAS D-dimer Exclusion test

(bioMerieux Clinical Diagnostics, Marcy

I’Etoile, France) kit.

Age, gravida, parity, number of abortion,

contraction frequency per 10 minutes were

noted from the hospital records. Also, applied

treatment protocols, duration of treatment and

complications were noted. As the part of rou-

tine tocolysis regimen, all patients were sedated

by 10 mg diazepam IM and hydrated with 1000

cc. Ringer Lactate Dextrose 5% infusion. In the

case of persistent uterine contractions, nifedip-

ine 10 mg capsules 4x2 p.o. was delivered for

48 hours. In case of failed therapy, patients

were treated with indomethacine (1x100 mg

rectally as bolus dose, 4x50 mg per oral as main-

tenance dose) before 32 weeks of gestation.

After 32 weeks ritodrine was used with the fol-

lowing protocol: initial dose of 100 mcg/min.,

increased by 50 mcg/min. every 20 minutes

until the cessation of the contractions. maxi-

mum allowed dose: 350 mcg/min.

Screening for fetal abnormalities, complete

fetal biometrical, cervical length, and fetal and

maternal Doppler measurements were done

with a high resolution ultrasound device

(General Electric MD 400 5 MHz abdominal

probe or Voluson 730 Expert 7 Mhz abdominal

probe) at our prenatal diagnosis unit. RI and PI

values, existence of notch in the right and/or

left uterine artery and RI and PI values, lack of

diastolic flow and reversed diastolic flow at

umbilical artery were noted. 

After the estimated birth date, the patients

were contacted by phone and a standardized

questionnaire containing birth date, birth

weight, neonatal intensive care unit necessity in

neonatal period, congenital abnormalities

noticed after delivery, the mode of delivery,

additional health problems during pregnancy

and need of hospitalisation, current health con-

dition of the newborn, maternal health prob-

lems during and after delivery was used to col-

lect data.

The patients were divided into two groups

according to the gestational age at birth. Cases

who delivered before and after completed 37

weeks of pregnancy comprised the preterm

and term delivery groups respectively.

Statistical analysis was performed with the

Number Cruncher Statistical System- NCSS 2000

(Mc Graw Hill) software. In data analysis, differ-

ences between the groups were checked with

independent t test, and Fisher’s exact test as

well as descriptive statistical analysis expressed

as mean ± SD. A multivariate logistic regression

model was used to check for confounding fac-

tors. Sensitivity, specificity, positive and nega-

tive predictive values, relative risks of all factors

significantly associated with preterm labor

either alone or combined, were calculated. All

differences with p<0.05 or 95% confidence

interval not crossing “1” were considered to be

significant.

Results

Eighty-five women hospitalised for threat-

ened preterm labor between 30.01.2004 and

20.07.2006 and meeting the inclusion criteria

were allowed to participate in this study. 11

patients were excluded because of address

modification or wrong phone number. Thus

the study was conducted with 74 patients.

15 patients (20.27%) delivered before 37

weeks (preterm delivery group), and 59

patients (79.73 %) after 37 weeks of gestation

(term delivery group).9 patients delivered vagi-

nally and 6 patients had caesarean section in

the preterm delivery group. The indications for

caesarean section were breech presentation in

2 patients, two prior caesarean deliveries in 3
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patients and elective caesarean section in 1

patient. All patients were operated in the active

phase of labor. 

Demographical data and gestational age at

the initial hospitalization were not different

between both groups (Table 1). Mean platelet

volume was significantly low in the preterm

delivery group (Table 2). Bishop scores, cervi-

cal length, the duration of tocolysis and the

mean contraction frequency were not signifi-

cantly different between two groups (Table

3).

Analysis of serum D-Dimer levels, RI and PI

values of right and left uterine arteries, RI and PI

values of umbilical artery revealed that only the

geometrical mean of D-Dimer levels was signif-

icantly different. In the preterm delivery group

geometrical mean of D-Dimer was 1502.57

ng/ml, whereas the term delivery group had a

geometrical mean of 1052.41 ng/ml (p=0.023)

(Table 4).

Notching in the right uterine artery only

showed no significant difference, whereas

notching in the left uterine artery only or in

bilateral uterine arteries were significantly dif-

ferent between both groups. Also the finding of

any unilateral notching in the right or left uter-
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<37 weeks >37 weeks t p

Age 26.8±4.3 26.85±5.63 -0.03 0.976

Gravida 2.67±1.8 2.44±1.7 0.45 0.652

Parity 1.2±1.15 0.88±1.02 1.06 0.295

Abortion 0.47±0.92 0.58±1.21 -0.33 0.744

GAA 213.13±33.36 227.66±20.99 -1.61 0.126

Table 1. Demographic characteristics of preterm and
term delivery groups. 

Results are expressed as Median ± Standart deviation. GAA: Gestational age at
admission

< 37 weeks > 37 weeks t p

Hct 33.47± 3.57 33.64±3.83 -0.15 0.878

MCV 87.75±5.32 87.26±5.32 0.32 0.751

WBC 12.64±2.74 11.44±3.04 1.39 0.169

PLT 256.4±66.25 226.07±67.66 1.56 0.124

MPV 8.46±1.25 9.96±1.79 -3.05 0.003

Table 2. Hematological parameters in preterm and term
delivery groups. 

Hct: Hematocrit, MCV: Mean corpuscular volume, WBC: White blood cell, PLT: Platelet,
MPV: mean platelet volume. Results are expressed as Mean ± Standart deviation.

< 37 weeks > 37 weeks t p

Duration (hours) 36.0±27.44 39.97±35.19 -0.41 0.686

Freq of contractions 3.6±2.41 3.78±1.69 -0.34 0.739

Bishop score 2.4±2.03 1.8±1.62 1.22 0.225

Servical length 34.0±7.38 34.98±5.96 -0.54 0.59

Table 3. The duration of tocolysis (hours), contraction
frequency per 10 minutes, Bishop score, cervi-
cal length in preterm and term delivery groups. 

The duration of tocolysis ( hours ), contraction frequency per 10 minutes, Bishop
score, cervical length in preterm and term delivery groups. Results are expressed as
Mean ± Standart deviation.

<37 weeks >37 weeks

Mean±SD Mean±SD t p

D-Dimer 1502.57 1052.41 2.32 0.023

Right UA PI 0.86±0.4 0.83±0.35 0.37 0.714

Right UA RI 0.54±0.13 0.52±0.12 0.50 0.622

Left UA PI 0.95±0.45 0.91±0.52 0.33 0.741

Left UA RI 0.58±0.15 0.54±0.12 0.98 0.331

Umb A PI 1.07±0.41 0.97±0.24 0.93 0.368

Umb A RI 0.65±0.15 0.65±0.17 0.10 0.92

Table 4. Geometrical mean of serum D-Dimer (ng/ml), Doppler indices of uterin
arteries and umblical artery.  

UA: Uterin artery, Umb A: Umblical artery, PI: Pulsatily Index, RI: Resistance Index. Results are expressed as Mean ±
Standart deviation.



ine arteries showed no significant difference

between two groups (Table 5).

In a multivariate logistic regression model

with the preterm delivery as the dependent

variable, notching in bilateral uterine arteries

remained as the only factor significantly associ-

ated with preterm delivery. (Odds Ratio =

12.667, 95% CI: 2.017 – 79.533)

To determine the diagnostic significance of

notching in bilateral uterine arteries, sensitivity,

specificity, positive and negative predictive val-

ues and accuracy were calculated and found to

be 0.27, 0.97, 0.67, 0.84 and 0.82 respectively

(Table 7).

At a threshold of 1700 ng/ml for serum D-

dimer level, elevated serum D- dimer and notch-

ing in the uterine arteries combination is signif-

icantly frequent in preterm delivery group

(Table 8). The corresponding values for sensi-

tivity, specificity, positive and negative predic-

tive values and accuracy of elevated serum D-

dimer levels and notching in the uterine artery

are shown at Table 9.

Discussion

Plasma D-Dimer level is considerably elevat-

ed and used as a helpful biomarker in clinical sit-
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<37 weeks >37 weeks P 

Right UA Normal 11 %73.3 54 %91.5

Notch 4 %26 5 %8.5 0.075

Left UA Normal 11 %73 56 %94.9

Notch 4 %26 3 %5.1 0.027

Bilat UA Normal 11 %733 57 %96.6

Notch 4 %26 2 %3.4 0.013

Each UA Normal 11 %733 53 %89.8

Notch 4 %267 6 %10.2 0.110

Table 5. The frequency of notch in bilateral uterin arteries in preterm and term
delivery groups.

UA: Uterin artery, Bilat: Bilateral

RR SD p OR %95 CI

d-Dimer -0.001 0.001 0.059 0.999 0.998–1.00

Bilateral UA 2.539 0.937 0.007 12.667 2.017–79.53

Funneling 9.048 25.923 0.727 8.63 0.028–98.82

Table 6. Multivariate logistic regression analysis.    

UA: Uterin artery, OR: Odds Ratio

Notch + Sensitivity Specificity PPV NPV Accuracy RR-%95 CI

Right UA 0.27 0.92 0.44 0.83 0.78 2.63 (1.05-6.51)

Left UA 0.27 0.95 0.57 0.84 0.81 3.48 (1.50-8.05)

Bilateral UA 0.27 0.97 0.67 0.84 0.82 4.12 (1.88-9.01)

UA 0.27 0.90 0.40 0.83 0.77 2.33 (0.91-5.90)

Table 7. Clinical diagnostic significance of notch in uterin artery.

UA: Uterin artery PPV: positive predictive value, NPV: negative predictive value, RR: Risk ratio, CI:Confidence interval



uations such as acute pulmonary embolism, dis-

seminated intravascular coagulation and abrup-

tio placenta.10,11 Although serum D-Dimer levels

increase with gestational age, there is no con-

vincing data derived from large scale studies.

Kline et al. showed that mean plasma D-

Dimer levels increase from 430 ng/ml in the

preconceptional period to 579 ng/ml in the

first, 832 ng/ml in the second and 1159 ng/ml in

third trimester of pregnancy in a study

designed with 50 and completed 18 cases.12

Francalanci et al. showed that plasma D-

Dimer levels increase by gestational age and

second and third trimester levels of plasma D-

dimer are significantly higher than healty non-

pregnant women.13

Chabloz et al., exploring the correlation

between d-Dimer and Thrombocyte Activating

Factor Inhibitor (TAFI) levels, have determined

the 5-95% confidence limits of plasma D-dimer

levels at first, second and third trimester as 139-

602 ng/ml, 291-1232 ng/ml and 489-2217 ng/ml.

The mean maternal plasma D-dimer level and 5-

95% confidence interval during delivery were

1581 ng/ml and (678 - 5123 ng/ml) respectively.

Statistical significance of this finding.14

Haznedaroglu et al, found mean maternal

plasma D-Dimer levels in preterm delivery,

term delivery and non pregnant women to be

203.2±127.4 ng/ml, 69.5±25.1 ng/ml and

34.2±7.6 ng/ml respectively. The difference was

significant.15

In another study performed to evaluate the

clinical use of D-Dimer in preterm delivery,

mean plasma D-Dimer level in the preterm

delivery and term delivery groups were signifi-

cantly different and 2544 ng/ml and 1750±839

ng/ml respectively.16

In a cohort of pregnant women hospitalised

for threatened preterm delivery, we found a sig-
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<37 Weeks >37 Weeks P 

D-dim(+) D-dimer + 3 20.0% 7 11.9%

D-dimer - 12 80.0% 52 88.1% 0.414

UA Notch 4 26.7% 6 10.2%

Normal 11 73.3% 53 89.8% 0.110

D-Dim(+)+ UA Patolojik 1 6.7% 1 1.7%

Normal 14 93.3% 58 98.3% 0.013

D-dim(+) veya UA Patolojik 6 40.0% 12 20.3%

Normal 9 60.0% 47 79.7% 0.110

Table 8. Serum D-Dimer level, notch in uterin artery and the combination of
these parameters in preterm and term delivery groups.

D-Dimer ( + ) ? 1700 ng/ ml, UA: Uterin artery

Sensitivity Specificity PPV NPV Accuracy RR -%95 CI 

D-dim(+) 0.20 0.88 0.30 0.81 0.74 1.60 (0.54- 4.69)

Çent(+) 0.27 0.90 0.40 0.83 0.77 2.33 (0.91-5.90)

D-dim(+)+ Notch(+) 0.07 0.98 0.50 0.81 0.80 2.57 (0.59-11.10)

D-dim(+) veya Notch(+) 0.40 0.80 0.33 0.84 0.72 2.07 (0.85-5.03)

Tablo 9. Diagnostic significance of serum D-Dimer, notch in uterin arteries and
the combination of these parameters for preterm delivery.    

D-Dimer (+) ≥ 1700 ng/ ml, Notch (+): notch in uterin arteries, Sen: sensitivity, Spe: specifity,
PPV: positive predictive value, NPV: negative predictive value, Acc: Accuracy, RR: Risk ratio,
CI: Confidence interval



nificant difference in the geometric means of

the initial serum D-Dimer levels of preterm and

term delivery groups, 1502.57 ng/ml and

1052.41 ng/ml respectively (p=0.023). But this

difference lost its significance in multivariate

logistic regression analysis. 

Abnormal Doppler waveform of uterine

arteries indicates an increased impedance sec-

ondary to the reduced trophoblastic invasion

of the tunica muscularis of the spiral arteries.17,18

This might lead to abnormal uteroplacental

blood perfusion which in turn might cause a

tendency to some serious pregnancy complica-

tions such as preeclampsia, intrauterine

growth retardation and abruptio placentae.19 A

literature survey about the relationship

between preterm delivery and Doppler indices

of uterine arteries, revealed many studies

which nevertheless contained considerable dif-

ferences from our study in terms of study

design research methodology, screened para-

meters and statistical evaluation.

Axt-Fleidner et al. assessed the role of uter-

ine artery colour Doppler waveform analysis in

the prediction of adverse pregnancy outcome

defined as delivery before 34 weeks, intrauter-

ine fetal death, preeclampsia associated with

placental abruption and/or intrauterine

growth retardation. The sensitivity, specificity,

positive and negative predictive value, and rel-

ative risk of notching in both uterine arteries

were 83, 79, 33, 97 and 12.2, respectively.20

Park et al. performed a study in a low risk

population and defined the abnormal wave-

form as two SDs higher than the mean S/D

ratio at same gestational week and/or diastolic

notching. They showed that delivery before 34

weeks was significantly more frequent in

women with an abnormal waveform. RR for

preterm birth, was 2.67 (1.24 – 5.74) and 5.88

(2.46 – 14.7) in women with unilateral and

bilateral abnormal uterine artery Doppler

waveforms respectively.21

In another study performed in a high risk

population and with the abnormal waveform

defined as early diastolic notching in any uter-

ine arteries, the frequency of delivery before

37 weeks of gestation was 16 % in the normal

and 41 % in the abnormal waveform group

[OR: 7.9 ( 4.6–13)].22

Agar et al. showed that RI, PI and S/D values

are significantly different in preterm and term

delivery groups. The mean S/D, mean RI and

mean PI were 2.16±0.38, 0.36±0.14 and 0.44±

0.17 in the term delivery, and 2.56±0.20, 0.65±

0.09 and 0.54±0.21, in the preterm delivery

groups respectively. In the analysis of ROC

curve, RI was found to be the most valuable

predictor for preterm delivery with 95.8 % sen-

sitivity, 87.7% specificity, 70% positive predic-

tive and 84% negative predictive value.23

One study performed in normal pregnant

population showed that uterin artery PI was

significantly higher in preterm delivery group

(< 33 weeks of gestation) than term delivery

group, but ROC curve analysis could not prove

its prognostic significance either alone or in

combination with other parameters.24

Another study performed in normal popula-

tion suggested that the mean PI was 1.06 (0.6 –

2.05) and 1.02 (0.49 – 3.2) in preterm and term

delivery groups, respectively.25

Irion et al. defined the presence of a proto-

diastolic notch, peak sistolic/Protodiastolic

velocities >2.5, peak systolic/end diastolic

velocities >90.centile as abnormal uterine

artery Doppler waveform and concluded that

these are insignificant as predictive factors in

preterm delivery.26

We found no significant difference between

preterm and term delivery groups in terms of

RI and PI values of the of uterin vessels. But the
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frequency of prediastolic notching in the uter-

ine artery Doppler waveform in the preterm

and term delivery groups were 26.7% (4 cases)

and 5.1% (3 cases) respectively, expressing a

statistical significance (p=0.027). The preterm

delivery rate was also high in patients with bilat-

eral prediastolic notching in uterine arteries

(26.7% and 3.4%, p=0.013). After multivariate

logistic regression the association of bilateral

notching in uterine arteries with the preterm

delivery remained significant.

We did not compare a high risk population

with a normal population, on the contrary a

comparison of patients delivered preterm and

term in a high risk population hospitalised for

threatened preterm delivery. Also the study

group was relatively small. We consider that the

differences from the results in the literature are

mainly based on these factors. The OR of bilat-

eral prediastolic notching in uterine arteries for

preterm delivery was 12.677 (2.017–79.533).

The sensitivity, specificity, positive and nega-

tive predictive value and relative risk of bilater-

al notching in the uterine arteries were 0.27,

0.97, 0.67, 0.82 and 4.12 (1.88 -9.01), respective-

ly. The low sensitivity of this finding restricts its

clinical value in the prediction of preterm deliv-

ery, requiring large scale prospective studies to

prove its usefulness. 

Conclusion

Maternal serum D-Dimer levels of preterm

and term delivery groups were significantly dif-

ferent, but this association lost its significance

in the multivariate logistic regression model.

The OR for prediastolic notching in uterine

arteries for preterm birth was 12 (2.017–

79.533). But the low sensitivity of this finding

restricts its clinical usefulness. We think that

large scale prospective studies are needed to

prove the validity of these findings.
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Abstract

Objective: The aim of this study is to assess the relationship between the change in Doppler values of umbilical, uterine and spiral

arteries with ritodrine tocolysis and the value of these changes. 

Methods: Thirty women with gestational age between 26 and 35 weeks admitted to the Obstetric and Gynecology Clinic and had

a diagnosis of preterm labor were enrolled to the study. S/D, PI and RI values of uterine, umbilical and spiral arteries were evaluated

with color Doppler ultrasonography before and 24 hours after the tocolytic treatment. Patients were evaluated in two groups accord-

ing to the time gained with tocolysis, as 2-7 days and more than 7 days. The Doppler variables were compared statistically by using

paired t test, Wilcoxon Signed Ranks Test and Mann-Whitney U Test. 

Results: It was found that a significant decrease only in uterine artery Doppler values were present in cases with 2-7 days gain with

tocolysis. In cases with decrease both in uterine and umbilical artery Doppler values, time gained with tocolysis was more than 7 days.

Spiral artery Doppler values were not affected with the tocolytic treatment. 

Conclusion: Time gained with tocolytic treatment was longer in patients with a significant decrease in S/D, PI and RI values of uter-

ine and umbilical arteries. 

Keywords: Preterm labor, tocolysis, Doppler ultrasound.

Tokolitik tedavinin umbilikal, uterin ve spiral arter Doppler bulgular›na etkisi

Amaç: Bu çal›flman›n amac›, ritodrin ile tokoliz uygulanan preterm do¤um eylemi olgular›nda umbilikal, uterin ve spiral arter doppler

de¤erlerinde elde edilen de¤iflimleri ve bu de¤iflimlerin de¤erinin olup olmad›¤›n› araflt›rmakt›r. 

Yöntem: Tokolitik tedavi ile sadece uterin arter doppler ölçümlerinde tedavi öncesine göre anlaml› düflüfl tespit edilenlerde, kazan›lan

sürenin 2- 7 gün aras›nda oldu¤u bulundu. Hem uterin hem de umbilikal arter doppler ölçümlerinde tedavi öncesine göre anlaml›

düflüfl tespit edilenlerde ise tokoliz ile kazan›lan süre 7 günden fazla idi. Spiral arter doppler bulgular›n›n ise tokolizden etkilenmedi¤i

bulundu. 

Bulgular: Kad›n Hastal›klar› ve Do¤um Poliklini¤ine baflvuran 26-35 haftalar aras› preterm eylem tan›s› alan 30 gebe çal›flmaya al›nd›.

Renkli Doppler Ultrasonografi cihaz› ile tokoliz bafllamadan önce ve tokolizden 24 saat sonra umbilikal, uterin ve spiral arter S/D, PI

ve RI de¤erlerine bak›ld›. Hastalar tokolitik tedavi ile kazan›lan süreye göre, 2-7 gün kazan›lan ve 7 günden fazla kazan›lan olmak

üzere iki grupta de¤erlendirildi. Doppler de¤iflkenleri ‹ki De¤er Aras›ndaki Fark›n Önemlilik Testi, Wilcoxon Efllefltirilmifl ‹ki Örnek Testi

ve Mann- Whitney U Testi ile karfl›laflt›r›ld›. 

Sonuç: Preterm eylem olgular›nda, ritodrin tedavisi ile uterin ve umbilikal arter doppler ölçümlerinde tedavi öncesine göre anlaml›

düflüfl olanlarda kazan›lan süre daha uzundur. 

Anahtar Sözcükler: Preterm eylem, tokoliz, Doppler ultrasonografi.
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Introduction 

Preterm birth is the leading cause of perina-

tal morbidity and mortality world wide.1 It

increases the risk of respiratory distress syn-

drome, leukomalacia, necrotizing enterocolitis,

bronchopulmonary dysplasia, sepsis, cerebral

palsy, retinopathy and mental retardation in the

newborn.2 With the improvement of neonatal

intensive care facilities the mortality rate of the

newborn decreased, but the severe morbidity

due to prematurity continued to be a major

problem.3

Life expectancy of the preterm infants is

related to the gestational age and the birth

weight. It’s less than 10% for infants smaller

than 24 weeks of gestation, while increases to

90% around 30 weeks of gestation. Similarly it’s

around 10% for infants with birth weight less

than 500 grams and increases to 90% for infants

with birth weight of 1500 grams.4,5 It’s also

known that the morbidity due to prematurity

decreases by prenatal corticosteroid treatment.6

Prevention or delay of preterm birth is impor-

tant for grow up of the gestation and the

appearance of the effect of prenatal corticos-

teroid treatment. Tocolytic treatment is the

most common treatment option for this aim. 

Nowadays, the most commonly studied

issue in the obstetric field worldwide is the pre-

vention of preterm birth. Prevention of preterm

birth depends mostly on early diagnosis or an

accomplished foresight. Studies aiming to

determine the high risk pregnancies and the

success of tocolytic treatment, evaluated the

fetomaternal blood flow with Doppler ultra-

sonography.7,8

The aim of this study is to evaluate the

changes in the vascular resistance of umbilical,

uterine and the spiral arteries with the applica-

tion of intravenous ritodrine treatment and to

find out value of these changes.

Methods
The study was conducted between April

2003 and January 2004 in Obstetrics and

Gynecology clinic and 30 cases with a diagnosis

of preterm labor between 26 and 35 weeks of

gestation were enrolled. The subjects were

enrolled after the institutional review board

approval. Routine informed consent was taken

from all recipients.

Inclusion criteria were the presence of ges-

tational age between 26 and 37 weeks, intact

amniotic membrane, regular contractions 4

times in 20 minutes or 8 times in 60 minutes

lasting at least 30 seconds, cervical dilatation

less than 4 cm or effacement less than 80%.

Pregnancies complicated with multiple gesta-

tion, intrauterine growth retardation, preterm

premature rupture of membranes, diabetes

mellitus, fetal anomaly, oligohydramnios, poly-

hydramnios, chorioamnionitis and pregnancies

with unknown gestational age were not includ-

ed to the study.

Age, obstetric history and gestational age of

cases were recorded. The gestational age was

determined by the last menstruation period or

by the early ultrasonography done before 20

weeks of gestation. Cervix and vagina of all

cases were evaluated for infection via speculum

examination and swab was taken from cervical

canal for culture and gram staining. Dilatation

and effacement of cervix were determined in

all cases. Fetal biometry and estimated fetal

weight were evaluated via obstetric ultrasonog-

raphy. Monitorization of uterine contractions

and fetal cardiac activity were performed via

Spacelabs medical AM67 device for 20 minutes.

Tocolysis was started to cases with at least 4

contractions of 25-45 mmHg in amplitude with-

in this time period. Cases with less than 4 con-

tractions of 25-45 mmHg in amplitude within 20

minutes were excluded from the study. Before

tocolysis maternal and fetal heart rate were
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recorded. Two doses of 12 mg betamethasone

(Celestone Chronodose ampul, Eczac›bafl›®)

were applied intramuscularly (I.M.) 24 hours

apart to cases with gestational age less than 34

weeks for providing pulmonary maturation. 

Ritodrine hydrochloride (Pre-par ampoule,

Eczac›bafl›®) was applied intravenously (I.V.) as

the tocolytic agent. It was not combined with

other tocolytic agents. Zero point three mg/ml

solution was prepared by tittering 150 mg rito-

drine hydrochloride (Pre-par ampoule,

Eczac›bafl›®) in 500 ml 5% dextrose. Infusion

was started with a dose of 50 microgram/

minute (4 drop/min.) and it was increased 50

microgram every 15 minutes till the cessation of

contractions or the appearance of side effects.

Contractions were documented cardiotogo-

graphically. Maximum dose was determined as

350 microgram/ minute. Intravenous treatment

continued for 24 hours and oral treatment was

not started afterwards. Blood pressure and

pulse rate of cases were recorded during and

after the tocolysis non-invasively via Marquette

Dash 2000 device. None of the cases delivered

within 48 hours of the treatment. As the period

for maximum effect of steroid is 7 days, we

determined the time needed to delay delivery

as 7 days and divided cases into two groups as

2–7 days gained till delivery and more than 7

days gained till delivery.

Doppler measurements were performed by

the same operator via ATL HDI 3400,

Ultrasound System, Bothell, WA, USA device

with 5-2 MHz transabdominal probe. Doppler

measurements were recorded after the fetal

biometric measurements were taken. Doppler

indexes were measured before and at the

beginning of tocolysis and 20–24 hours after

the cessation of the contractions. Since the con-

tractions affect uterine artery Doppler indexes,

measurements before tocolysis were taken in

periods between contractions with patient

positioned slightly laterally on a flat table with

30° head tilt. Systole/ diastole (S/D) ratio, pul-

satility index (PI) and resistance index (RI) of

umbilical, uterine and spiral arteries were

recorded. Umbilical artery measurement was

done 3 times on the free loop of the cord, more

than 4 cm far from the placental and fetal inser-

tion site and the mean was taken. Uterine artery

measurement was done on both right and left

side at the point where uterine artery branches

form the internal iliac artery and the mean was

taken. Spiral artery measurement was done

from the base of glomerular structure formed

behind the placenta.

Statistical analyses were carried out by

employing the Statistical Package for Social

Sciences soft-ware10.0 for Windows package

software (SPSS, Inc., Chicago, IL, USA). The

mean gestational ages of two groups were com-

pared by Mann- Whitney U Test. The Doppler

measurements before and after the treatment

were compared by paired t test for 30 cases and

by Wilcoxon Signed Ranks Test for two groups.

Results were evaluated in 95% confidence inter-

val and the p value less than 0.05 was accepted

as significant. 

Results

The mean age of cases was 25.37 ± 4.92 (18-

39) and the mean gestational age was 31.87 ±

2.73 (26-35). The gravity of cases ranged

between 1 and 7 and the parity ranged between

0 and 3. Nine cases were nullipara, while 19

cases were multipara and 2 cases were grand-

multipara (Table 1). The distribution of cases in

groups with 2-7 days gain and >7 days gain,

according to the gestational age, are presented

in Table 2. The mean gestational ages of the

cases with 2-7 days gain and > 7 days gain with

tocolysis were 32.63 ± 2.44 and 31.59 ± 2.80
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respectively. There was no significant differ-

ence between the two values (p=0.342).

The Doppler findings of umbilical, uterine

and spiral arteries before and after the tocolysis

are presented in Table 3. There was a statistical-

ly significant difference for the umbilical and

uterine artery S/D, PI and RI values before and

after the treatment, while no difference was

found for the spiral artery. 

In cases with 2-7 days gain with tocolysis,

there was no difference between the umbilical

artery S/D, PI and RI values before and after the

treatment but statistically significant decrease

was present for the uterine artery (Table 4).

In cases with >7 days gain with tocolysis, sta-

tistically significant decrease was present both

for the umbilical and uterine artery S/D, PI and

RI values (Table 5).

In cases with 2-7 days gain and > 7 days gain

with tocolysis, the difference between the uter-

Table 1. Demographic characteristics of the cases. 

Characteristics of cases treated with tocolysis

Yafl (y›l) 25.37± 4.92 (18-39)

Gravity** Nullipar

Multipar

Grandmultipar

9

19

2

Parity** 0

1

2

3

11

16

2

1

Gestational Age (weeks) 31.87 ± 2.73 (26-35)

* Results are given as mean ± standard deviation (minimum-maximum)
**Given as case number.

Gestational Age Cases with 2- 7 days gain Cases with > 7 days gain Total

26-29 weeks** 2 7 9

30-34 weeks** 4 11 15

35 weeks** 2 4 6

Total 8 22 30

Mean gestational age* 32.63±2.44 31.59±2.80 p=0.342

Table 2. Tokolitik tedavi ile kazan›lan süre 2-7 gün ve > 7 gün olan olgular›n gebelik hafta-
lar›na göre da¤›l›m›.

*Results are given as mean ± standard deviation..
**Given as case number..

Tedavi Öncesi Tedavi Sonras› P

Umbilikal Arter

S/D 2.74 ± 0.58 2.36 ± 0.41 0.001*

PI 1.09 ± 0.27 0.90 ± 0.21 0.000*

RI 0.65 ± 0.08 0.57 ± 0.06 0.000*

Uterin Arter

S/D 2.72 ± 0.89 2.30 ± 0.61 0.003*

PI 1.13 ± 0.41 0.94 ± 0.35 0.002*

RI 0.61 ± 0.11 0.53± 0.11 0.002*

Spiral Arter

S/D 1.70 ± 0.27 1.62 ± 0.32 0.275

PI 0.55 ± 0.15 0.51 ± 0.19 0.304

RI 0.42 ± 0.12 0.37 ± 0.11 0.600

Tablo 3. Distribution of cases with 2–7 days and >7 days gain with tocolysis, according to
the gestational age.

*p<0.05



ine S/D, PI and RI values taken before and after

the treatment are presented in Figure 1.

Discussion

In spite of improvements in neonatal inten-

sive care facilities, preterm birth is still the lead-

ing cause of perinatal morbidity and mortality.

Prevention of preterm birth gained importance

with the decrease of incidence of other causes

of perinatal morbidity and mortality. Recent

studies aimed to determine the high risk preg-

nancies for preterm birth.

Ritodrine and other tocolytic agents are

often used to prevent preterm birth. Ritodrine

acts through Beta-1 and Beta-2 receptors. Beta-2

receptors are present on uterus, bronchi and

smooth muscle cells of vascular wall. Ritodrine

by acting through Beta-2 receptors on vascular

smooth muscle cells leads to vasodilatation and

decrease in vascular resistance.9 The increase in

uterine perfusion is supplied by more than one

mechanism with the I.V. administration of

betamimetics. Increase in heart rate and cardiac

output, decrease in peripheral vascular resis-

tance and uterine relaxation are some of the

mechanisms. Ritodrine administration decreas-

es diastolic period by increasing maternal and

fetal heart rate, as a result increases the end

diastolic flow.10 Eventually umbilical and uter-

ine artery S/D ratios decrease. In studies, the I.V.

administration of ritodrine is found to increase

the uterine perfusion.11,12

Studies tried to determine the high risk preg-

nancies by evaluating the changes in Doppler

variables of umbilical and uterine arteries

before and after the tocolytic treatment.

Kulak N, Türkçüo¤lu I, Kafkasl› A, Effect of Tocolysis on Doppler Measurements of Umbilical, Uterine and Spiral Arteries112

Before Treatment After Treatment Difference P

Umbilical Artery

S/D 2.73 ± 0.63 2.33 ± 0.39 0.400 0.007*

PI 1.08 ± 0.28 0.87 ± 0.16 0.213 0.002*

RI 0.65 ± 0.09 0.57 ± 0.06 0.077 0.001*

Uterine Artery

S/D 2.66 ± 0.95 2.36 ± 0.64 0.306 0.014*

PI 1.11 ± 0.44 0.96 ± 0.31 0.154 0.009*

RI 0.60 ± 0.12 0.54 ± 0.11 0.063 0.011*

Table 5. Comparison of changes in Doppler measurements of umbilical and uterine arteries
before and after the tocolysis in cases with >7 days gain 

*p<0.05

Before Treatment After Treatment Difference P

Umbilical Artery

S/D 2.76 ± 0.45 2.43 ± 0.49 0.325 0.128

PI 1.12 ± 0.28 0.98 ± 0.30 0.140 0.208

RI 0.65 ± 0.07 0.58 ± 0.07 0.64 0.107

Uterine Artery

S/D 2.87 ± 0.78 2.14 ± 0.53 0.731 0.012*

PI 1.18 ± 0.35 0.91 ± 0.42 0.277 0.050*

RI 0.62 ± 0.08 0.52 ± 0.11 0.105 0.012*

Table 4. Comparison of changes in doppler measurements of umbilical and uterine arteries
before and after the tocolysis in cases with 2-7 days gain. 

*p<0.05
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Brar et al7 in a study conducted with 92

preterm labor cases of 29-36 weeks of gestation

found that cases with high umbilical and uter-

ine artery S/D ratio were more prone to

preterm delivery than cases with normal values

and concluded that Doppler measurements of

umbilical and uterine artery should also be

included in the evaluation of preterm labor

cases.

Çankaya at al8 in a study conducted with 62

preterm labor cases of 26-35 weeks of gestation,

measured umbilical and both uterine artery S/D

ratios and PI values before and during the

tocolytic treatment. In cases with high uterine

artery S/D ratio before treatment, rate of tocoly-

sis failure was found to be statistically signifi-

cantly high and in cases with preterm delivery

there was no significant change in umbilical

artery S/D ratios. 

We evaluated the effect of ritodrine on

uteroplacental and fetoplacental vascular resis-

tance in cases with preterm labor. We adminis-

tered I.M. betamethasone to achieve pulmonary

maturation in cases with gestational age less

than 34 weeks. In studies conducted with preg-

nancies complicated with absent end diastolic

flow in umbilical artery, administration of

betamethasone returned end diastolic flow and

decreased resistance;13 however in pregnancies

with intrauterine growth retardation or with no

complications, betamethasone administration

didn’t lead to any change in umbilical artery

flow rate or pulsatility if the Doppler measure-

ments were normal before the treatment.14,15 In

studies evaluating the effect of betamethasone

treatment on uterine artery Doppler measure-

ments couldn’t find any change.15 Doppler mea-

surements of umbilical and uterine artery

before the treatment were normal in our study,

so in cases receiving betamethasone and rito-

drine treatment, the changes in Doppler mea-

surements were attributed to the ritodrine treat-

ment.

Figure 1.Kazan›lan süre 2-7 gün ve 7 günden fazla olan olgularda tokoliz öncesi ve son-
ras› uterin arter Doppler bulgular›n›n karfl›laflt›r›lmas›.



The optimum effect of betamethasone

administered 12 mg, 24 hours apart for pul-

monary maturation is seen 24 hours after the

second dose and lasts for 7 days.16 The aim of

tocolysis is to gain this time. Corticosteroids

increase pulmonary surfactant secretion and

decrease the incidence of neonatal mortality,

necrotizing enterocolitis and cerebral hemor-

rhage.17 With this knowledge, the cases were

divided into two group as 2-7 days gain with

tocolysis and >7 days gain with tocolysis for the

evaluation of changes in Doppler measure-

ments.

We couldn’t find any change in spiral artery

S/D, PI and RI values before and after the treat-

ment. This situation can be explained as:

During the development of placenta, tro-

phoblastic cells take place of endothelial cells

of the spiral arteries starting from the fourth

weeks of gestation. This event converts the spi-

ral arteries to low resistant vessels unaffected

from vasomotor control.18

If the time gained was not considered, a sig-

nificant decrease was present in uterine and

umbilical artery S/D, PI and RI values after the

treatment compared to before treatment values.

If the time gained was considered, in cases with

2-7 days gain, a significant decrease was present

in only uterine artery whereas in cases with >7

days gain, a significant decrease was present

both in uterine and umbilical arteries.

We found the time gained with tocolysis was

more, if a significant decrease in Doppler me-

asurements after the treatment was present

compared to before treatment values in both

uterine and umbilical arteries. This study holds

out that tocolysis will be successful in cases

with significant decrease in uterine and umbili-

cal artery Doppler measurements after the treat-

ment. However it should be supported by pros-

pective studies done in large group of cases.

Conclusion

In cases with preterm labor, the time gained

with ritodrine treatment was longer, in the pres-

ence of significant drop in Doppler measure-

ments of umbilical and uterine arteries com-

pared with before treatment values. If the result

of this study is supported by other prospective

studies done in larger group of cases, Doppler

measurements can be used in determining the

success of tocolytic treatment.
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Abstract

Objective: The aim of the study is to determine incidence rate of Human Platelet Antigen (HPA-1a antigen) negative platelets in preg-

nants who applied to polyclinic and to research HPA-1a antibody existence in pregnants who were found as HPA-1a negative.

Methods: Two hundred forty pregnants are scanned in the study. HPA-1a was identified by using Enzyme-Linked Immunosorbent

Assay (ELISA) method. Alloanticorps were researched in a HPA-1a negative case and HLA-DR identification was performed by poly-

merase chain reaction (PCR)-SSP method after DNA isolation. 

Results: HPA-1a was found as negative only 1 case among 240 pregnants (0.4%). Anti-HPA-1a antibody level and HLA-DR52a result

was found as negative in the pregnant found as negative in terms of HPA-1a antigen. 

Conclusion: In this study, HPA-1a antigen negativity incidence rate was found as 0.4%. This rate is lower than expected level. Thus,

checking newborns for platelet number instead of HPA-1a antigen and DR52a identification may be more effective. In order to deter-

mine real incidence rate of HPA-1a in pregnants in our society, a study covering a wider population is required. 

Keywords: HPA-1a, neonatal alloimmune thrombocytopenia, HLA-DR52a.

Akdeniz bölgesindeki gebelerde Hpa-1a antijen s›kl›¤›n›n araflt›r›lmas› 

Amaç: Çal›flman›n amac› poliklini¤e baflvuran gebeler aras›nda Human Platelet Antigen (HPA-1a) antijen negatif trombosit görülme

s›kl›¤›n›n belirlenmesi ve HPA-1a negatif olarak tespit edilen gebelerde HPA-1a antikor varl›¤›n›n araflt›r›lmas›d›r.

Yöntem: Çal›flmada 240 gebeye tarama yap›ld›. Enzyme-Linked Immunosorbent Assay (ELISA) yöntemi kullanarak HPA-1a tiplendiril-

di. HPA-1a negatif bir olguda alloantikorlar araflt›r›ld›, DNA izole edilmesini takiben de polymerase chain reaction (PCR)-SSP yöntemi

ile HLA-DR tiplendirmesi yap›ld›.

Bulgular: Bulgular:240 gebede sadece 1 olguda HPA-1a negatif bulundu (0.4% ). HPA-1a antijeni yönünden negatif bulunan gebe-

de, anti-HPA-1a antikor seviyesi ve HLA-DR52a sonucu negatif olarak bulundu. 

Sonuç: Bu çal›flmada HPA-1a antijen negatiflik görülme s›kl›¤› %0.4 olarak bulunmufltur. Bu oran beklenilenden daha düflüktür. Bu

nedenle yenido¤anlarda HPA-1a antijeni ve DR52a tiplendirmesinin yerine trombosit say›s›na bak›lmas› daha efektif olabilir.

Toplumumuzdaki gebelerde HPA-1a n›n gerçek s›k›¤›n› belirlemek için daha genifl popülasyonu içeren çal›flma gerekmektedir. 

Anahtar Sözcükler: HPA-1a,neonatal alloimmün trombositopeni, HLA-DR52a.
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Introduction 
Neonatal thrombocytopenia is seen at 1% of

newborns.1 Though Human Platelet Antigen

(HPA)-1a negativity is seen at a rate of 1/50, one

alloimmune thrombocytopenia occurs in 5000

cases born in term.2 Maternal alloanticorps

developed against antigens peculiar to platelets

inherited from father pass placenta and causes

thrombocytopenia by binding themselves to

platelets. Intracerebral bleeding occurs in 10-

20% of incurable thrombocytopenia cases. It is

reported that 75% of intracerebral bleedings

occur during intrauterine period.3 Fetal death

appears in 10% of cases having intracerebral

bleeding and neurological damage in 20% of

them. In 50-60% of cases, most of cases can only

be identified in newborn period due to alloim-

munization development in first pregnancy.4-6 It

is accepted that maternal immunization devel-

ops against HPA-1a approximately at a rate of

80% in general populations.7 HPA-1a alloimmu-

nization possibility shows a strong association

with the existence of human leukocyte antigen

(HLA) class II DR-B3*0101(DR52a) in mother.

Creating anti-HPA-1a of a mother having nega-

tive HPA-1a is controlled with HLA-DRB3*0101

allele. 

There is no study in our country in which

HPA-1a antigen frequency is researched on nor-

mal population or pregnants. The aim of this

study is to establish HPA-1a negativity rate in

pregnant women and to research the existence

of anti-HPA-1a antibody and to determine its

relation with DR52 genotype.

Methods
This study was performed on 240 pregnants

who applied Polyclinic of the Department of

Obstetrics and Gynecology, Akdeniz University

consecutively. Blood samples were taken from

cases for routine hemoglobin; they were

informed about alloimmunization and after tak-

ing their consent, their blood samples were

transferred into 2 ml of vacuumed tubes includ-

ing EDTA and 10 ml of biochemical tubes. 

Samples taken into full blood tubes were

studied within 6 hours at Enzyme-Linked

Immunosorbent Assay (ELISA); blood samples

taken into biochemical tubes were first cen-

trifuged and then kept at -80°C by transferring

them into tubes. HPA-1a determination in preg-

nants was studied with ELISA method by using

DiaMed Platelet HPA-1a identification test kit

(cat.no.030011, DiaMed AG, Switzerland). 

No pseudo-negativity was reported in case

of the existence of enough platelet for this test.

Anti-platelet antibody determination was trans-

ferred to the tube on both layers by pipette

from 50μL healthy platelets and they were cen-

trifuged for 10 minutes after 30-40 minutes of

incubation. Then, DiaCell I-II-III cell mixture

was transferred to both tubes by pipette about

50μL. They were centrifuged for 10 minutes and

evaluated after 10 minutes of incubation.

If they were gathered on the top of both

tubes, they were determined as positive; if they

were gathered on the bottom of both tubes,

they were determined as negative. For per-

forming HLA-DR52 identification, DNA was iso-

lated from full blood by using Puregene

(D–5000),Gentra Systems, Switzerland) kit.

HLA-DR identification was performed by using

GenoVision Olerup SSP (Olerup SSP,

Stockholm, Sweden) kit.

Results
As a result of HPA-1a antigen determination

performed on 240 pregnants who applied

Polyclinic of the Department of Obstetrics and

Gynecology, Akdeniz University, HPA-1a anti-

gen was found as negative only in one case.

HPA-1a frequency rate was found as 0.4%

among studied population. 

Anti-platelet antibody existence was researc-

hed in pregnant found as negative in terms of

HPA-1a antigen and it was found as negative. 
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Due to the relation between HPA-1a antigen

and HLA-DR52 in neonatal alloimmunization,

HLA-DR identification was done after DNA iso-

lation in pregnant having negative HPA-1a and

HLA-DR52 was found as negative as HLA-DR51

and HLA-DR52 were found as positive.

Discussion
HPA antigen frequency shows difference as

to races. According to the literature, HPA-1a

(%77.3), HPA-3a (%3.5), and HPA-5b (3.5%) are

clinically antigens as the most important isoim-

mune thrombocytopenia reasons.5 Except

those, approximately 16 different antigens are

defined. There is no data in our country report-

ing HPA-1a antigen frequency. We found nega-

tivity frequency as 0.4% in our study group. This

rate is between 1.6% and 2.5% in the literature8

and it changes as to races and ethnicities. We

decided that reaching a rate lower than the rates

reported in the literature may be resulted from

the minority of our cases. Women having nega-

tive HPA-1a constitute 2% of all pregnants and it

is observed that antibody was developed in

11% of these cases.9

The most important factor affecting the

development of Anti-HPA-1a antibody is HLA

class II DR52a (DRB3*0101). It can be said that

antibody shall not be developed in 99% of

women having negative HPA-1 and not having

HLA-DR52a. It was reported that antibody was

developed in 35% of women having HLA-

DR52a and negative HPA-1a; however HLA-

DR52a was not suggested as a routine scanning

test.8 HPA-1a identification and determining

real frequency of alloantibody scanning enable

to determine annual affected case number, to

develop health policy for preventive treatment

to prevent problems related with thrombocy-

topenia in first pregnancies.10 Consequently,

HPA-1a identification and scanning alloanti-

body level at routine antenatal clinics may

increase unnecessary invasive initiatives and

also it is not economical for our country.

Instead of that, it is reported that scanning new-

born platelet number would be appropriate.11

Though alloimmune thrombocytopenia is

rare, its morbidity and mortality are severe.6,12

Even though there are publications reporting

that finding anti-HPA-1a titration higher than

1/32 at antenatal observation shows severe

thrombocytopenia; this test is not suggested for

using routine observation.1 It is suggested to

perform obstetric ultrasonography bi-weekly

for cases having positive HPA antigen. 

Previous fetus history is very important ante-

natal treatment of alloimmune thrombocytope-

nia. If intracerebral bleeding was observed in

previous fetus, treatment can be initiated at

12th gestational week with maternal immunog-

lobulin (IVIG) and prednisolone.13,14 If throm-

bocytopenia is found in cordocentesis per-

formed in 24th gestational weeks in cases hav-

ing medical treatment, the treatment is carried

on with weekly intrauterine platelet transfu-

sion. Fetal loss rate related with transfusion was

reported as about 5.5-8.3%. Since these cases

generally deliver on 32nd week, they have pre-

mature problems more than those having only

medical treatments.15

Conclusion
Consequently, even though HPA-1a antigen

negativity frequency was found as 0.4% in our

study; it is seen that a study is required covering

a wider population for making a certain deci-

sion in our country about HPA-1a antigen fre-

quency in our society, its relation with HLA-

DR52a and alloantibody development.
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Abstract

Objective: Retrospective evaluation of the results of the chorion villus sampling, amniocentesis, and cordocentesis of 2295 cases per-

formed for prenatal diagnosis. 

Methods: Between 2001 and 2007 (first 6 months) 54 cases of genetic chorion villus sampling, 2086 cases of genetic amniocente-

sis and 155 cases of cordocentesis were evaluated according to indications, success of karyotyping and the results of the karyotyp-

ing. 

Results: The majority of indication was high risk in triple screening test (n= 835, %36), abnormal ultrasonographic examination

(n=493, %21), and advanced maternal age (n=490, %21) in all pregnant, respectively. High risk in triple screening test was the major

indication in the cases that amniocentesis performed, abnormal ultrasonographic examination in the cases that cordocentesis and

chorion villus sampling were performed. Tissues cultures were not successful in 64 of 2086 cases evaluated by AS, 10 of 155 cases

evaluated by KS, 5 of 54 cases evaluated by CVS. Cultures were successful 2226 of 2305 cases (%96.4). Chromosome aberration

were detected in 98 of 2216 cases (%4.4). 52 (%2.3) of this chromosomal aberration were number abnormalities, 46 of were struc-

tural abnormalities. The most frequent chromosomal abnormality was trisomy 21 in the number abnormalities and pericentric inver-

sion of chromosome 9 in structural abnormalities. Karyotype aberration rate was higher in abnormal ultrasonographic examination

(%8.8), advanced maternal age- high risk in triple screening test (%5.1) and advanced maternal age (%3.1). Chromosomal abnor-

mality rate was %2.6 in the most common prenatal diagnosis indication (high risk in triple screening test). 

Conclusion: The majority of indication was high risk in triple screening test (%36), abnormal ultrasonographic examination (%21),

and advanced maternal age (%21) in all pregnant, respectively. Tissues cultures were successful in %96.4 of cases. Chromosome

aberration were detected in %4.4 of cases. 

Keywords: Chorion villus sampling, amniocentesis, cordocentesis, and chromosome aberration.

‹nvazif prenatal tan› yöntemleri uygulanan 2295 olgunun retrospektif analizi

Amaç: Prenatal tan› amac›yla koryon villus örneklemesi (CVS), amniyosentez (AS), kordosentez (KS) uygulanan 2295 olgunun retros-

pektif analizi. 

Yöntem: 2001–2007 (ilk 6 ay) tarihleri aras›nda kromozom analizi amac›yla CVS yap›lan 54, AS yap›lan 2086 ve KS yap›lan 155 ge-

benin endikasyon, karyotipleme baflar›s› ve karyotip sonuçlar›n›n retrospektif olarak de¤erlendirilmesi. 

Bulgular: Çal›flmam›zda üçlü testte yüksek risk (n=835, %36), anormal ultrasonografik bulgu (n=493, %21) ve ileri anne yafl› (n=490,

%21), prenatal tan› yap›lan tüm gebeler için en s›k görülen endikasyonlard›r. Amniyosentez yap›lan vakalarda en s›k endikasyon üç-

lü testte yüksek risk (n=816) iken KS ve CVS yap›lan vakalarda anormal ultrasonografik bulgu (n=110, n=45) ilk s›ray› ald›. Amniyo-

sentez yap›lan 2086 olgunun 64 (%3)’üne, kordosentez yap›lan 155 olgunun 10 (%6.4)’una, CVS yap›lan 54 olgunun 5 (%9.2)’ine
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Introduction 
The primary aim in prenatal diagnosis is to

diagnose as early as possible and to make the

necessary decision according to the result. The

important thing is not to regard the methods

applied as a tool to end the pregnancy, but to

obtain the right information about the fetus and

help the family to make their own decision in

accordance with the personal, social and ethical

principles.1 Prenatal diagnosis methods are

divided into two parts called invasive and non-

invasive methods. The most important ones of

the non-invasive methods are ultrasound stud-

ies and biochemical tests done on the blood of

mother. With the multi-centered studies includ-

ing many European countries the effectiveness

of USG in prenatal diagnosing was examined

and it was shown that 50% of USG findings and

fetal syndromes can be diagnosed without

using other methods.2,3 Nowadays, in the sec-

ond trimester (14-22 weeks), Triple test consist-

ing of AFP, total HCG and unconjugate Estriol

level values is a commonly used prenatal scan-

ning test.4 In addition, quadruple test formed by

adding inhibin-A to these parameters and in the

first trimester, nuchal test in which PAPP-A

(pregnancy associated placental protein-A), B-

hCG free beta hCG and nuchal thickness are

evaluated together are done. That scanning

tests are non-invasive and economic has

reduced the necessity of using invasive meth-

ods.

It has become possible to obtain knowledge

about fetal karyotype through the invasive

methods used in prenatal diagnosis. In the first

and second trimesters, in order to prenatal diag-

nosis, Chorion Villus Sampling (CVS), Amnio-

centesis (AS) and Cordocentesis (CS) have been

applied as the invasive classical methods per-

formed these days. Each method is different in

terms of time of feasibility, convenience of fea-

sibility, period of getting laboratory results and

complications. Amniocentesis is an invasive

method which is done between the 16-20th

weeks and often used in prenatal diagnosis.

Ager and Oliver have stated in their intermedi-

ate evaluations that the risk of fetal loss has

increased by 0.2-2.1% in the amniocentesis

group in comparison with the control group.5,6

Chorion Villus Sampling (CVS) has been pre-

ferred because it can be performed early (at

about the 8th week of pregnancy), there is no

direct intervention in fetus and so no hurt, and

so much material can be obtained, which is

regarded as an advantage for the DNA studies.

In the CVS material, both cells at the metaphase

or other stages can be directly evaluated and

cytogenetic studies can be done following cul-

ture examinations.7,8 Smidt-Jensen et al. found

the fetal loss risk as 2.5% at transcervical

approach, 2.3% at transabdominal approach

and they determined that the difference

between them was meaningless.9 CS or cord

blood sampling (from 21st week on) is an indis-

olmak üzere prenatal tan› amac› ile gönderilen 2295 hastan›n 79 (%3.4)’una sonuç verilememifltir. Tüm olgularda elde etti¤imiz kül-

tür baflar›s› %96.6’d›r. Prenatal tan› için sitogenetik çal›flma yap›lan ve sonuç verilen 2216 olgunun 98 (%4.4) inde kromozom ano-

malisi saptanm›flt›r. Bu kromozom anomalilerinin 52 (%2.3) tanesi say›sal anomali iken, 46 (%2.1) tanesi yap›sal anomalidir. Say›sal

anomaliler içinde en s›k görülen karyotip Trizomi 21 iken yap›sal anomaliler içinde kromozom 9’un perisentrik inversiyonudur. Endi-

kasyonlara göre en s›k kromozom anomalisi saptanan ilk üç grup s›ras›yla anormal ultrasonografik bulgu (%8.8), ileri anne yafl›-ÜTYR

(%5.1) ve ileri anne yafl› (%3.1)’d›r. En s›k prenatal tan› endikasyonunu oluflturan grupta (üçlü testte yüksek risk) kromozomal ano-

mali görülme oran› %2.6 olarak tespit edildi. 

Sonuç: Çal›flmam›zda üçlü testte yüksek risk (%36), anormal ultrasonografik bulgu (%21) ve ileri anne yafl› (%21), prenatal tan› ya-

p›lan tüm gebeler için en s›k görülen endikasyonlard›r. Tüm olgularda elde etti¤imiz kültür baflar›s› %96.6’d›r. Prenatal tan› için sito-

genetik çal›flma yap›lan ve sonuç verilen gebelerin %4.4’ünde kromozom anomalisi saptanm›flt›r. 

Anahtar Sözcükler: Koryon villus örneklemesi, amniyosentez, kordosentez, kromozom anomalisi.
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pensable method for prenatal diagnosis stud-

ies. In the cases of being late for applying for

the prenatal diagnosis and being unsuccessful

with AS, CS comes into effect. Although it is

known that in problematic pregnancies, the

fetal mortality depending on invasive proce-

dure may be higher, it is accepted that common

average is 1-2%.10,11

In this study, the results of the cytogenetic

analysis done with the aim of prenatal diagno-

sis in the Department of Medical Genetics in

Erciyes University Medical School between

2001-2007 (first six months) have been evaluat-

ed retrospectively.

Methods
Between the years of 2001 – 2007 (first six

months), in the Department of Gynecology and

Obstetrics of Gevher Nesibe Research Hospital

and other hospitals the records of 2295 preg-

nant women from whom the samples were

taken after doing chorion villus sampling,

amniocentesis and cordocentesis with the aim

of prenatal diagnosis, and whose samples were

given a chromosome analysis were retrospec-

tively studied in terms of the success of cell cul-

ture, invasive indications and their genetic

results.

All the pregnant women and their husbands

were informed of the procedure and possible

complications before the application, and a

written consent was taken from the couples

who had accepted the application. All the preg-

nant women were examined in terms of being

a hepatitis porter and having an Rh disagree-

ment. A detailed genetic sonogram was done.

The chorion villus sampling was performed

with the transabdominal chorion villus sam-

pling method technique and about 10 mg of

fetal tissue was taken into the transport medi-

um.12 The amniocentesis was done in accord

with the classical amniocentesis rules on the

16th–20th weeks. In order to reduce the mater-

nal contamination, the first 2ml was aspired

into a separate injector. Then a total of 18–20 ml

of amniotic liquid was taken in to two different

injectors. Cordocentesis was performed by tak-

ing 2 cc of fetal blood into the injector which

has 0.5 cc heparin, depending on the localiza-

tion of placenta, either from the free cord or

from the spot 1–2 cm away from the place

where the cord enters the placenta between the

19th – 28th weeks of pregnancy.12 At the end of

all these applications, the unsensitised pregnant

women who have Rh incompatibility were

given 300 microgram of anti-D immunoglobu-

lin G.

The samples taken for the cytogenetic stud-

ies were cultivated in proper methods and har-

vested. For the evaluation of the numeral and

structural disorder of the chromosomes in all

the cases, at least 20 metaphase plates were

examined with the computerized analysis sys-

tem.

Results

The indications and average ages at which

the invasive procedures were settled and preg-

nancy weeks of the pregnant women whose

prenatal diagnostic applications had been

made were shown in the table 1. High risk in

triple test (n=835), abnormal ultrasonographic

examination (n=493) and advanced maternal

age (n=490) are the leading indications in the

triple test in all the prenatal diagnostic applica-

tions. While in the cases to whom amniocente-

sis was applied, the most frequent indication is

the high risk in triple test (n=816), in the cases

to whom CS and CVS were applied the abnor-

mal ultrasonographic examination (n=816)

took the first place.

The result couldn’t be given to 79 out of

2295 cases (3.4%) who were sent with the aim
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Indication of prenatal diagnosis CVS AS KS Total Percent

Triple Test Risk 816 19 835 36

Abnormal USG 45 338 110 493 21

Maternal age risk 481 9 490 21

Maternal age risk-Triple test risk 314 5 319 14

Down syndrome in the family history 3 61 3 67 3

Dysmorphic child in the family history 4 41 3 48 2

Child with muscular disorders in the family history 12 12 0,5

Repeated pregnancy loss 7 7 0,3

Others * 2 16 6 24 1

TOTAL 54 (%2) 2086 (%91) 155 (%7) 2295

Mean mother age 27.84 31.17 27.15

Mean pregnancy week 12;57 18.95 25.61

Table 1. Indications, average age and pregnancy weeks of the pregnants that performed
prenatal diagnosis.

*Others; IUGR, double test risk, mother anxiety, child with chromosomal abnormality in the family history, toxoplasmosis, drug using in
the pregnancy, intrauterine transfusion, Rh incompatibility

Caryotype CVS AS CS Total

47,XY,+21 veya 47,XX,+21 4 24 3 31

46,XX,inv9(p11;q12) or 46,XY,inv9(p11;q12) 13 13

47,XY,+18 or 47,XX,+18 4 3 7

46,XY,16qh+ or 46,XX,16qh+ 1 4 1 6

45,X 3 3

47,XXX 1 2 3

45,XY,der(13;14)(q10;q10) 3 3

46,XY,15ps+ or 46,XX,15ps+ 3 3

47,XY,+13 or 47,XX,+13 1 1 2

69,XXX 1 1 2

46,XX,14ps+ 2 2

46,XX,21ps+ or 46,XY,21ps+ 2 2

46,XY,22ps+ or 46,XY,22ps+ 2 2

46,XX[95]/47,XX,+18[5] 1 1

47,XY,+mar 1 1

47,XXY 1 1

46,XY[84]/47,XYY[16] 1 1

46,XX,der(14;21)(q10;q10),+21 1 1

46,XX,der(17)t(10;17)(q24.2;p13)mat 1 1

46,XX,der(9)t(7;9)(p15.3;p24)mat,16qh+ 1 1

46,XX,t(1;3)(q23;21) 1 1

46,XX,t(1;16)(p13.3;p13) 1 1

46,XY,t(4;9)(pter;q34) 1 1

46,XX,t(12;22)(p11.2;p12) 1 1

46,XY,t(16;17)(q13;q23) 1 1

46,XY,t(7;15)(q11,2;q26.3) 1 1

46,XX[60]/46,XY[40] 1 1

46,XY[80]/46,XX[20] 1 1

46,XX,inv9(p11;q12),15ps+ 1 1

46,XY,9qh+ 1 1

Total 6 77 13 96

Table 2. Chromosomal abnormalities in all pregnants.



of prenatal diagnosis: These were 64 out of

2086 cases to whom amniocentesis was applied

(3%), 10 out of 155 cases to whom cordocente-

sis were applied (6.4%), 5 out of 54 cases to

whom CVS was applied (9.2%). The culture suc-

cess we obtained from these cases was 96.6%.

Chromosome anomaly was determined in

98 out of 2216 cases (4.4%) on whom cytoge-

netic studies were done for prenatal diagnosis

and to whom the results were given. While 52

of these chromosome anomalies (2.3%) were

numerical anomalies, 46 (2.1) were structural

anomalies (Table 2). While the most commonly

karyotype seen among numerical anomalies is

trisomy 21, the one among structural anomalies

is the pericentric inversion of chromosome 9.

The three groups in which the most common

chromosome anomaly was determined accord-

ing to the indications were abnormal ultrasono-

graphic examination (8.8%), advanced maternal

age-triple test risk (5.1%) and advanced mater-

nal age respectively. In the group which formed

the most common prenatal diagnosis indication

(the high risk in the triple tests), the rate at

which chromosome anomaly can be seen was

determined as 2.6%. According to the indica-

tions of the pregnant women who were given

prenatal diagnosis, the frequency at which

chromosome anomaly can be detected was

shown in Table 3.

Discussion

In our work, the high risk in the triple test

(36%), abnormal ultrasonographic examination

(21%) and advanced maternal age (21%) are the

most commonly seen indications for the preg-

nant mothers given a prenatal diagnosis. In the

literature, there are varied rates in the studies

where the amniocentesis indications have been

evaluated. The first three most frequent indica-

tions in the work of Sener et al. are the same as

the ones in our work.13 While the first three indi-

cations in the work of Kose et al. are the

advanced maternal age (42.3%), pathology in

the second scanning test (28.3%) and patholog-

ic ultrasound finding (8.6%) respectively, the

first three indications in the work of Guven et

al. are the triple test with a high risk, anomaly

seen in the ultrasonogram and advanced mater-

nal age.14,15 When the frequency of cordocente-

sis indications in the literature were studied,

Guven et al. showed the advanced age and

Yayla et al. showed the abnormal ultrasono-

graphic examination as the most frequent indi-

cation.15,16 In our work, abnormal ultrasono-

graphic examination has taken the first place. 
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Indication of Prenatal Diagnosis Number of Number of fetus with Percent of fetus with
pregnant women chromosomal chromosomal 

abnormality abnormality (%)

Üçlü testte yüksek risk (ÜTYR) 805 21 2.6

Anormal ultrasonografik bulgu 475 42 8.8

‹leri anne yafl› 471 15 3.1

‹leri anne yafl›-ÜTYR 308 16 5.1

Down sendromlu çocuk do¤urma öyküsü 67 1 1.5

Anomalili çocuk do¤urma öyküsü 48 1 2

Kas hastal›kl› çocuk do¤urma öyküsü 11 0 0

Tekrarlayan gebelik kayb› 7 0 0

Di¤erleri 24 2 8

Toplam 2216 98 4.4

Table 3. Chromosomal abnormality ratio according to their indication.
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When all the cases to which the prenatal

diagnosis had been evaluated, 79 of 2295

patients couldn’t be given a result. The culture

success we obtained is 97% in AS, 93.6% in CS

and 90.8% in CVS. That is totally 96.6%. It has

been stated in the literature that the AS culture

success of Cengizoglu et al. is 99%, the amnio-

centesis culture success of Guven et al. and

Yuce et al. is 98% and the AS culture success of

Yayla at al is 92.7%, their cordocentesis culture

success is 85%.17,15,18,16 Their cordocentesis and

fetal karyotyping success is about 90%.19 In the

literature, the culture success in CVS samples of

Türky›lmaz et al. is 88%. We think that the cul-

ture failure has been due to the contaminations

of the amnion liquid during the material extrac-

tion, earlier bleeding, insufficient material

extraction, contamination, sample keeping and

problems during the transport conditions. 

The chromosome anomaly rate seen in all

our pregnant women who have been given pre-

natal procedures is 4.4%. The chromosome

anomaly rate seen in AS cases in the Literature

is between 2-5.8% (the chromosome anomaly

rate in AS series of Yayla et al. is 3.6%, that of

Basaran et al. is 3.5%, that of Guven et al. is

2%).16,20,15 The chromosome anomaly rate seen

in the cordocentesis cases is 8.2-15.25%.21,15,16

Turky›lmaz et al. determined that the chromo-

some anomaly rate in the chorion villus sam-

pling is 8%.

The frequency at which chromosome anom-

aly is seen in the pregnant women who have

been given AS because of the abnormal ultra-

sonographic examination varies from 8.7% to

35.6%.22,23,16,24 The 8.8% rate determined in our

work seems to comply with the literature. And

this also shows how important especially a

detailed ultrasonogram scanning is. Karyotype

anomaly was found in 2.6% cases of the patients

who had been given amniocentesis and cordo-

centesis because of the triple test with a high

risk. This rate varies between 1.5% and 10 in the

literature.13,14,16 It is thought that this wide range

is due to the threshold value and the standard-

ization difference between the laboratories. As

Sener et al. stated, the importance of a triple test

must be questioned by the other centers. While

the frequency at which the chromosome anom-

aly is seen in the pregnant women who have

been given a chromosome analysis owing to

the indications of the triple test with a high risk

is 2.6%, this frequency has become 5.1% at the

advanced maternal age – triple test risk. We

think that this is because the frequency at which

down syndrome appears together with

advanced age has increased.

The reason in 51-60% of the recurrent abor-

tions is the chromosome anomaly.25,26 In our

work, the 7 pregnant women who had recur-

rent abortions were directly given AS, and the

karyotypes of these 7 women were found to be

normal.

Conclusion

The majority of indication was high risk in

triple screening test (%36), abnormal ultrasono-

graphic examination (%21), and advanced

maternal age (%21) in all pregnant, respective-

ly. Tissues cultures were successful in %96.4 of

cases. Chromosome aberration were detected

in %4.4 of cases.
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Abstract

Objective: Maternal anemia during pregnancy is reported to be associated with fetal complications such as intrauterine growth
restriction, preterm birth, low birth weight, and maternal complications such as preeclampsia and eclampsia. The purpose of our
study was to investigate perinatal complications associated with maternal anemia. 

Methods: The mean Hgb concentration in G1 was 7.63 (± 0.34) gr/dl, in G2 it was 11.82 (± 1.23). Preterm birth rate in G1 was
9.9% (n:16) while it was 3.2% (n:5) in G2. Preeclampsia was found as 8.6% (n:14) in G1 and 3.2% (n:5) in G2. 14 (8.6%) intrauter-
ine growth restriction cases were present in G1, while 7 (%4.3) cases were present in G2. While G1 had a single case of placental
ablation, G2 had no cases of ablation. No cases of eclampsia was reported in neither group. Neonatal Care Unit admission was 13.6%
n:22 in G1 and 8.2% (n:13) in G2. Preeclampsia and preterm labor rates were significantly higher in anemic group statistically. 

Results: 162 pregnant women with 2. trimester hemoglobin (Hgb) levels equal or under 8 gr/dL (Group 1:G1) and 160 pregnant
women with 2. trimester Hgb levels equal or over 10 gr/dL (Group 2:G2) were included in our study. Data were collected retrospec-
tively from the patient files. Preterm birth, preeclampsia, eclampsia, intrauterine growth restriction and admission to neonatal inten-
sive care unit records were investigated. 

Conclusion: Preconceptional evaluation along with a planned pregnancy is important in decreasing the frequency of maternal ane-
mia. Larger study groups are necessary to evaluate the association of maternal anemia and perinatal outcomes. Diagnosis and treat-
ment of maternal anemia is important to minimize the perinatal complications. 

Keywords: Pregnancy, anemia, preeclampsia, eclampsia, intrauterine growth restriction.

Maternal Anemi ve Perinatal Sonuçlar

Amaç: Gebelikte maternal aneminin intrauterin geliflme gerili¤inin, preterm do¤um, düflük do¤um a¤›rl›¤› gibi fetal; preeklampsi, ek-
lampsi gibi maternal komplikasyonlar ile iliflkili olabilece¤i bildirilmektedir. Çal›flmam›z›n amac› maternal anemi saptanan gebelerdeki
perinatal komplikasyon s›kl›¤›n› araflt›rmakt›r. 

Yöntem: Çal›flmaya 2. trimesterde hemoglobin düzeyi 8 gr/dl alt›nda olan 162 gebe (Grup 1) ve hemoglobin düzeyi 10 gr/dl’nin üze-
rinde 160 gebe (Grup 2) dahil edildi. Veriler retrospektif olarak hasta takip kartlar› ve dosyalardan elde edildi. Preterm do¤um, pre-
eklampsi, eklampsi, intrauterin geliflme gerili¤i ve yeni do¤an ünitesine kabul oranlar› incelendi. 

Bulgular: Grup 1’de ortalama Hg konsantrasyonu 7.63 (± 0.34) gr/dl, Grup 2’de 11.82 (± 1.23) olarak saptand›. Preterm do¤um ora-
n› Grup 1’de %9.9 (n:16) iken Grup 2’de %3.2 (n:5) idi. Eklampsi oran› Grup 1’de % 8.6 (n:14) iken, Grup 2’de % 3.2 (n:5) idi. ‹n-
trauterin geliflme gerili¤i Grup 1’de 14 iken (%8.6), Grup 2’de ise 7 (%4.3) idi. Grup 1’de sadece 1 olguda plasenta dekolman› (ab-
latio) ortaya ç›karken, Grup 2’de plasenta dekolman› izlenmedi. Yine her iki grupta eklampsi gözlenmedi. Yeni do¤an ünitesinde ta-
kip oran› ise Grup 1’de %13.6 iken (n:22), Grup 2’de ise %8.2 (n:13) idi. Anemik olan grupta preeklampsi ve preterm eylem gelifli-
mi istatistiksel olarak anlaml› derecede farkl› idi. 

Sonuç: Prekonsepsiyonel de¤erlendirme ile birlikte uygun bir gebelik planlanmas› maternal aneminin s›kl›¤›n›n azalt›lmas›nda önem-
lidir. Maternal anemi düzeyi ve perinatal sonuçlar›n iliflkisini incelemek için daha büyük gruplara gereksinim vard›r. Antenatal takipler
s›ras›nda maternal aneminin tespiti ve tedavisi, perinatal komplikasyonlar›n en aza indirilmesi için önemlidir. 

Anahtar Sözcükler: Gebelik, anemi, preeklampsi, eklampsi, intrauterin geliflme gerili¤i.
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Introduction 
In pregnancy, and especially in developing

countries, one of the most encountered prob-

lems is the maternal anemia. The prevalence of

anemia during pregnancy period has been

reported between 35 – 100% in various studies.1

There are various opinions on the maternal and

perinatal effects of anemia. World Health

Organization (WHO) stated that the 20% of the

maternal mortalities have been influenced by

anemia.2 When the maternal changes during the

pregnancy have been observed, maternal car-

diac output is seen to increase by 50% to pro-

vide the necessary placental blood flow to sup-

port fetal development. For this, plasma volume

needs to be increased. This increase in plasma

volume arises as the dilutional anemia of the

pregnancy.3-4 This anemia especially arises dur-

ing the early pregnancy and continues until

term. The association of maternal anemia dur-

ing pregnancy with fetal intrauterine growth

restriction and low birth weight, and maternal

preeclampsia and eclampsia has been pro-

posed.5-7 Various studies showed no association

with bad perinatal outcome.8 The purpose of

our study is to evaluate the effects of anemia on

the perinatal complications on our population. 

Methods
This study included 162 pregnant women

with 2 nd trimester Hgb levels ≤ 8 gr/dL (G1)

and 160 women with 2nd trimester Hgb levels?

10 gr/dL (G2) who have followed in the ante-

natal care unit of our tertiary center, Gulhane

Military Medical Academy, between January

2003 and December 2006. Data have been

acquired retrospectively from the patient files.

Multiple pregnancies and patients who had

pregestational systemic diseases (hypertension,

diabetes mellitus, renal disease etc.) have been

excluded from the study group. In the center

where this study was conducted, every preg-

nant women is started on oral and/or oral iron

supplemenation at the 2nd trimester according

to the routine antenatal follow up protocols.

In this study we evaluated the preterm labor,

preeclampsia, eclampsia, intrauterin growth

restriction and neonatal care unit admission

rates of the anemic and non anemic mothers.

SPSS 13.0 for Windows was used for the statisti-

cal analysis. Defining statistics were mean -/+

standart deviation. For comparing the 2 groups’

preterm labor, preeclampsia,eclampsia and

neonatal intensive care unit admission rates Chi

square test was used. A p value under 0.05 was

considered significant. 

Results
The demographics of the two groups are

shown at table 1. Mean Hgb concentrations of

G1 and G2 were 7.63 (-/+ 0.34) gr/dl, and 11.82

(-/+ 1.23)gr/dL. G1 had a normal delivery rate of

69.8% (n:113), and cesarean rate was 30.2%

(n:49). Normal delivery rate of G2 was 72.5%

(n:116), and cesarean rate was 27.5% (n:44).

Preterm delivery rates of G1 and G2 were 9.9%

(n:16) and 3.2% (n:5) respectively, (p:0.02) .

Preeclampsia rates of G1 and G2 were 8.6%

(n:14) and 3.2% (n:5) respectively (p:0.05)

During antenatal follow up, G1 and G2 had 14

(8.6%) and 7 (4.3%) intrauterine growth restric-

tion cases respectively, (p: 0.17). 18 (11%) and

17 (10.6%) cases in G1 and G2 respectively

were found to have meconium in their amniot-

ic fluid, (p:0.51). G1 had 1 case of placental abla-

tion while G2 had no placental ablation cases.

Neither of the groups had eclampsia. Neonatal

intensive care unit admissions for G1 and G2

were 13.6% (n:22) and % 8.2 (n:13) respectively

(p: 0.15) (Table 2).

Discussion
We evaluated the maternal adaptation to

pregnancy and perinatal outcomes of pregnant

women who had anemia in the 2nd trimester of

pregnancy. Our results show that preeclampsia
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and preterm birth rates are higher in the anemic

group than the normal hemoglobin group.

Although intrauterine growth restriction,

neonatal care unit admission and meconium

stained amniotic fluid rates were higher in the

anemic group than the normal group, there

were no statistical significance. 

Lone FW et al studied 626 pregnant women

and found that preterm birth risk was 4 times,

low birth weight risk was 1.9 times, low APGAR

score was 1.8 times and intrauterine fetal death

was 3.7 times more common in anemic preg-

nant women compared to non anemics.9

Levy A et al. in their retrospective study, eval-

uated the preterm birth and birth weights of the

anemic pregnant women and determined the

maternal anemia as an independent risk factor

for preterm birth and low birth weight, no asso-

ciation was found with bad perinatal outcome

in their study.8 Bondevik GT et al.in their case

control study on 1400 pregnant women, used

the first antenatal visit hematocrit levels as para-

meter, and concluded that low birth weight and

preterm birth rates were significantly higher

when the maternal hematocrit was under 24%.10

Malhotra M et al grouped 447 pregnant

women into 4 groups according to their anemia

levels, compared them for maternal and perina-

tal outcome and postpartum complications.

They reported that severe anemia increased the

risk for low birth weight, and mild anemia had

the best maternal and perinatal outcome.11

Murphy JF et al indicated to the association

between higher hemoglobin levels, preterm

birth and low birth weight.12 Some studies

Group 1 Group 2 
(Anemic) (Non- anemic)

n: 162 n: 160

Mean Standart deviation Mean Standart deviation p

Age (year) 28.3 4.1 27.6 3.8 AD*

BMI 23.6 2.6 23.2 2.4 AD*

Hg concentration (g/dl) 7.63 0.34 11.82 1.23 <0.05

n % n % p

Smoking 32 19.8 27 16.8 AD*

Delivery

Abdominal 49 30.2 44 27.5 AD*

Vajinal 113 69.8 116 72.5 AD*

Table 1. Dempgraphic features of the patients groups which anemic and non- ane-
mic during second trimester. 

*NS: Non- Significant. (p< 0,05 was accepted as statistically significant)

Group 1 Group 2 
n: 162 n: 160

n % n % p

Preterm Birth 16 9.9 5 3.2 0.02

Preeclampsia 14 8.6 5 3.2 0.05

IUGR 14 8.6 7 4.3 0.17

Meconium in amniotic fluid 18 11.1 17 10.6 0.51

Follow Up in Neonatal Unit 22 13.6 13 8.2 0.15

Table 2. Perinatal outcomes of the patients groups which anemic and non- anemic
during second trimester. 
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reported increased hematocrit levels associated

with fetal growth restriction and increased

preterm birth rates.13-14

Patra S et al reported the maternal and peri-

natal outcomes of 130 severely anemic preg-

nant women who had 5 gr/dl or lower hemo-

globin. The hemoglobin levels were acquired at

the 3 rd trimester and 81 % of their population

were multiparas. Pregnancy intervals for multi-

paras was found to be 16. 5-/+ 0.5 months, and

following outcomes were reported: preterm

birth rate 69.2%, preeclampsia 17%, eclampsia

4%, placental ablation 3%, fetal distress 23%,

low birth weight 24.6 % and neonatal death rate

35%.15 They concluded that especially in multi-

paras when the pregnancy intervals were short

and nutritional support was insufficient, preg-

nancy complications associated with maternal

anemia were more commonly encountered.

Conclusion
Appropriate pregnancy planning and pre-

conceptional evaluation is important to

decrease maternal anemia. The diagnosis and

treatment of maternal anemia in the antenatal

follow up is critical to minimize perinatal com-

plications. Our study showed a significant asso-

ciation between anemia and preterm birth and

preeclampsia, still larger studies with more

cases showing this association with are

required.
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Abstract

Objective: In this study; it is aimed to evaluate the effects of self-care capacity on healthy life style behaviors by determining the self-

care capacities of pregnants applied to risky pregnant polyclinic. 

Methods: Descriptive and cross-sectional type of this was performed in Ministry of Heath, Ege Maternity and Gynecology Training

Hospital in Izmir in between October 2003 and May 2004. A written consent was taken from the establishment for performing the

study. For data collecting tools, “Self-Care Capacity Scale” (SCC) (alpha=0.72) and “Healthy Life Style Behaviors Scale” (HLSB-1)

(alpha=0.91) were used as well as survey forms including the socio-demographic, obstetric and medical histories of pregnants.  

Results: Average SCC scores of pregnants were found as 85.17± 27.29 (min=35, max=140) and average HLSB total scores were

found as 121.31±21.02 (min=48, max=192). When these averages are evaluated as to the minimum and maximum scores that

should be taken from the scales, it can be said that they are higher than average level. Score averages of sub-scales of HLSB scale

were examined in the study and it was found that the highest score average was from “Self-Actualization” sub-scale with a score of

35.49±7.17 and that the lowest score average was from “Exercise” sub-scale with a score of 8.32± 3.21. In the study, a significant

relation (r=0.195, p=0.033) was found between SCC total score average and HLSB total score average in risky pregnants. Also, a sig-

nificant relation was found statistically between SCC total score average and score average of “Self- Actualization” sub-scale of HLSB

scale (r=0.193, p=0.036) and score average of “Health Responsibility” sub-scale (r=0.190, p=0.039). 

Conclusion: It is found that there is a positive correlation (p=0.03) between self-care capacities and healthy life style behaviors of

pregnants. It can be said that there is an increase in healthy life style behaviors of risky pregnants as their self-care capacities increase.  

Keywords: Risky pregnant, Self-care capacity, healthy life style behaviors.

Riskli gebelerde öz-bak›m gücü’nün sa¤l›kl› yaflam biçimi davran›fllar›na etkisinin incelenmesi

Amaç: Bu çal›flmada; riskli gebe poliklini¤ine baflvuran gebelerin öz-bak›m gücü düzeylerini belirleyerek, bunun sa¤l›kl› yaflam biçimi

davran›fllar›na etkisinin incelenmesi amaçlanm›flt›r.

Yöntem: Tan›mlay›c› ve kesitsel tipte olan bu çal›flma, Ekim 2003–May›s 2004 tarihleri aras›nda, ‹zmir’de bulunan Sa¤l›k Bakanl›¤›

Ege Do¤umevi ve Kad›n Hastal›klar› E¤itim Hastanesi’nde yap›lm›flt›r. Çal›flman›n yap›labilmesi için kurumdan yaz›l› izin al›nm›flt›r. Ve-

ri toplama arac› olarak gebelerin sosyo-demografik, obstetrik ve t›bbi öykülerini içeren anket formu yan› s›ra, “Öz-Bak›m Gücü Ölçe-

¤i” (ÖBG) (alfa=0.72) ve “Sa¤l›kl› Yaflam Biçimi Davran›fllar› Ölçe¤i” (SYBD-1) (alfa=0.91) de veri toplamada kullan›lan di¤er araçlar-

d›r. 

Bulgular: Gebelerin ÖBG puan ortalamas› 85.17±27.29 (min=35, max=140) ve SYBD toplam puan ortalamas› 121.31±21.02

(min=48, max=192) olarak belirlenmifltir. Bu ortalamalar›n, ölçekten al›nmas› gereken minimum ve maksimum puanlara göre de¤er-
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Introduction 
When morbidity and mortality risks increase

in mother or fetus at a significant level, than ges-

tation is taken up as a high risked gestation. In

order to reach the highest level of a healthy

perinatal result, it is important to establish the

risk factors at an early period in terms of apply-

ing appropriate treatment at the right time.1

The most important criteria showing the

health levels of societies and evaluating the ser-

vices given in this field are mother-baby death

and disease rates. These rates may differ accord-

ing to the development levels of states. Even

though there are positive developments, it is

seen that desired level has not been reached yet

in terms of mother-baby mortality rate in our

country, which is among the developing coun-

tries. 83% of mothers in our country pass away

due to obstetric reasons directly belonging to

gestation and delivery.2 The most important

characteristic of deaths directly related with

gestation and delivery is that 75-80% of risks

and deaths are preventable by early diagnosis

and care.3

In recent years, individual care (self-care)

concept has come into prominence as protect-

ing, maintaining and developing health, the phi-

losophy of basic health services, becomes

important more than the treatment of disease. 

Individual care (self-care) is basic human

requirements that should be met by everyone.

When these requirements are not met, care

deficiency and impairment of health appear.4

Self-care which is one of the main concepts of

general nursing theory of Orem that is one of

theories most used in nursing training, practice

and research is defined as ”To perform activi-

ties that individuals have to do for protecting

their lives, healths and wellbeings”.5

There is requirement for self-care in order to

maintain every period of life healthy. One of

the periods that self-care is required for is preg-

nancy. With a study, it is proved that healthy

lifestyle profile during gestation decreased the

risk for low-weighted newborn and that healthy

lifestyle profile (HPLP) had a vital importance

for a healthy newborn accordingly.6 At that peri-

od, it is required to protect, maintain and

increase the healths of pregnant and fetus. In

order to provide that, pregnant should have

regular antenatal controls and give importance

to her self-care.7

During the maintenance of health, activities

that encouraging individual to reach the highest

level of health aim to protect, maintain and

increase the health of individual. As there is

avoiding from attitudes and behaviours that will

corrupt the health in protecting and maintain-

ing the health, there are using capacity and

energy of individual, living a satisfying life,

being productive and having the ability to use

capacities to the last in increasing health.8

Individual has an active role in increasing

health, displaying a healthy lifestyle and per-

forming activities related with this lifestyle.
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lendirildi¤inde orta düzeyin üzerinde oldu¤u söylenebilir. Çal›flmada SYBD ölçe¤i alt ölçekler puan ortalamalar› incelenmifl ve en yük-

sek puan ortalamas›n›n 35.49± 7.17 ile “Kendini Gerçeklefltirme” alt ölçe¤ine ait oldu¤u, en düflük alt ölçek puan ortalamas›n›n ise

8.32±3.21 ile “Egzersiz” alt ölçe¤ine ait oldu¤u saptanm›flt›r. Çal›flmada riskli gebelerde ÖBG toplam puan ortalamas› ile SYBD top-

lam puan ortalamas› aras›nda (r=0.195, p=0.033) anlaml› bir iliflki elde edilmifltir. Riskli gebelerin ÖBG toplam puan ortalamas› ile

SYBD ölçe¤i alt ölçek maddelerinden “Kendini Gerçeklefltirme” alt ölçe¤i puan ortalamas› (r=0.193, p=0.036) ile “Sa¤l›k Sorumlulu-

¤u” alt ölçe¤i puan ortalamas› aras›nda (r=0.190, p=0.039) istatistiksel olarak anlaml› iliflki oldu¤u saptanm›flt›r. 

Sonuç: Gebelerin öz bak›m gücü ile sa¤l›kl› yaflam biçimi davran›fllar› aras›nda pozitif bir korelasyon oldu¤u (p=0.03) saptanm›flt›r.

Riskli gebelerin öz bak›m gücü yükseldikçe sa¤l›kl› yaflam biçimi davran›fllar›nda artma oldu¤u söylenebilir. 

Anahtar Sözcükler: Riskli gebe, öz bak›m gücü, Sa¤l›kl› yaflam biçimi davran›fllar›.
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Healthy lifestyle activities or behaviours are self-

actualization, health responsibility, exercise,

nutrition, interpersonal support and stress man-

agement. All these activities and behaviours get

more importance during gestation, which is a

special period in the life cycle of woman.7

Nurses have important responsibilities in

increasing the self-care agency at pregnancy.

Responsibilities of midwives and nurses work-

ing in obstetric policlinics and mother-child

health sector for self-care and increasing

healthy lifestyle profiles are teaching the care to

pregnants, consulting and training them.

The aim in this study is to research the

effects of self-care agency on healthy lifestyle

profiles by determining the self-care capacities

of pregnants applied to risky pregnant policlin-

ic. 

Methods
Descriptive and cross-sectional type of this

was performed in Ministery of Health “Ege

Women Disease and Labour Education and

Research Hospital” in Izmir. Data of the study

was collected in between October 2003 and

May 2004. A written consent was taken from the

establishment for performing the study. The

number of pregnants applied to “Risky

Pregnant Policlinic” is not known since all poli-

clinic records are kept in common in the com-

puter system of the hospital. Thus, population

was found as 369 (risks such as being primipara

are excluded) when calculated with a formula

of individual number to be taken by sampling

in cases that incidence rate is known (60%) but

individual number in the population is not

known; sampling of 119 pregnants who accept-

ed to join the study and filled survey forms

completely.9 Sampling reflects 32.25% of the

population. 

As a data collection tool, survey forms are

used including the socio-demographic, obstet-

ric and medical histories of pregnants prepared

by researchers within the literature knowledge.

Also, “Self Care Agency Scale” (ESCA)

(alpha=0.72) is used for determining self care

agency of pregnants which is developed by

Kearney and Fleischer in 1979 and adapted by

Nahcivan for Turkish Society in 1993.4

“Health Promoting Lifestyle Profile Scale”

(HPLP-1) (alpha=0.91) which was developed by

Pender in 1987 in order to determine healthy

lifestyle behaviours of pregnants and was

adapted by Nihal (Ozabaci) Esin for Turkish

society in 1997, is another scale used for data

collection.10

Data of the study is coded and analysis in

SPSS 11.0 package program. In evaluating

obtained data; number and percentage distrib-

utions were done and relation between depen-

dent and independent variables were evaluated

with correlation and Student t tests.

Results
Socio-demographic characteristics of preg-

nants were evaluated in the study and it was

found that 31.9% of them were in 25-29 age

groups and the mean age of women was

29.54±6.26 years and that 37.0% of their spous-

es were 35 years and above. 

When education status which has an impor-

tant role for self-care of pregnants were evalu-

ated; it was found that 53.8% of pregnants were

graduated from primary school and that 49.6%

of them even could not graduated from prima-

ry/secondary school.

According to study results; 84.9% of preg-

nants stated that they did not have any jobs.

“Income status” of pregnants were asked in

terms of continuity of gestation and affecting

the result and it was found that 72.3% of them

perceived that their income-expenditure status

were “equal”. It was found that 64.8% of preg-

nants was living in a metropolis/city and family

type of 89.9% of them was “nuclear family”.
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It was found that 12.6% of pregnants who

applied to risky pregnant policlinic was relative

to her husband and 14.2% of them were the

mean of smoking 6.70±4.44 pcs/day for aver-

agely 10.26±5.17 years. 

Distributions of some risky pregnants as to

their obstetric characteristics are shown in

Diagram 1. The mean of gestation number of

pregnants who joined the study is 2.47±1.36

and their mean of deliveries are 1.36±0.58

(Diagram 1). In the study, the mean of total

delivery (alive + dead delivery) is 1.46±0.68

(Diagram 1). 

The mean of miscarriage/abortion number

of risky pregnants who joined the study is

1.55±0.92 and the mean of gestational week is

25.36±9.27. It was also found that there is aver-

agely 6 years (59.05±49.77 months) between

last two pregnancies (Diagram 1).

As desiring the pregnancy (which may affect

the self-care of individual during pregnancy) is

83.2%, not desiring the pregnancy is 16.8%.

Distribution of pregnants according to their

risk factors who applied to risky pregnant poli-

clinic is shown in Diagram 2. According to that,

it was found that 33.1% of pregnants have been

observed due to “diseases existing before ges-

tation” (Diabetes Mellitus [DM], Asthma,

Anemia, Heart Failure, Epilepsia, Kidney Cyst,

Varicosity, Hepatitis B, Thalassemia, Hyperten-

sion, Cholestasis etc.) 29.0% of pregnants are

being observed due to “risk factors of gesta-

tion” (Threat of preterm delivery, preeclampsia,

abortus imminence, oligohydramnios/polyhy-

dramnios, multiple pregnancy, premature

membrane rupture, cervical failure, postmaturi-

ty, urinary tract infection and Rh discord etc).

13.7% of pregnants are observed due to “risks

occured due to socio-demographic factors”.

12.9% of pregnants came to policlinic for obser-

vation was found as having congenital anomaly

and intra uterine growth retardation (IUGR)

due to “risks belonging to fetus”. Other preg-

nants were observed due to “diagnosis, exami-

nation, bad history and undefined etc.” and

their rate was 11.3% (Diagram 2).

Diagram 1. Distributions of pregnants as to their some obstetric characteristics.
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In Table 1, the mean of ESCA, HPLP and their

sub-scale scores are seen. The mean of ESCA

score of pregnants are determined as 85.17±

27.29 (min=35, max=140) (Table 1). The mean

of HPLP total score of these pregnants are

found as 121.31±21.02 (min=48, max=192)

(Table 1). Score the mean of sub-scales of HPLP

scale were examined in the study and it was

found that the highest the mean of score was

from “Self-Actualization” sub-scale with a score

of 35.49±7.17 and that the lowest the mean of

score was from “Exercise” sub-scale with a

score of 8.32± 3.21. 

Relation between HPLP scale the mean of

score and sub-scale the mean of score and ESCA

the mean of score are seen in Table 2. In the

Diagram 2. Distribution of pregnants as to risk factors they have.

Mean Scores have to be taken
from scale

X – SD Min- Max The lowest The highest

Self-care Agency Scale (ESCA) mean score 85.17± 27.29 9.00- 133.00 35 140

Mean Scores of HPLP and sub-scales

HPLP total score

- Self-Actualization

- Health Responsibility

- Exercise

- Nutrition

- Interpersonal Support

- Stress Manage

121.31± 21.02

35.49± 7.17

23.10± 5.80

8.32± 3.21

17.44± 3.40

20.38± 3.44

16.54± 3.90

70.00- 169.00

17.00- 52.00

11.00- 38.00

5.00- 18.00

8.00- 24.00

13.00- 28.00

7.00- 27.00

48

13

10

5

6

7

7

192

52

40

20

24

28

28

Table 1. Distribution of mean score of ESCA, HPLP and sub-scales.



study, a significant relation (r=0.195, p=0.033)

was found between the mean of ESCA total

score and the mean of HPLP total score in risky

pregnants (Table 2). Also, a significant relation

was found statistically between the mean of

ESCA total score and score the mean of “Self-

Actualization” sub-scale of HPLP scale (r=0.193,

p=0.036) and score the mean of “Health

Responsibility” sub-scale (r=0.190, p=0.039)

(Table 2).

Relation between mean score that pregnants

who joined the study got from ESCA and HPLP

scales and the mean of age, the mean of gesta-

tion number and the mean of total delivery

number is seen in Table 3. It was found that

there was no significant relation between the

mean of age (r=0.059, p=0.523), the mean of

gestation number (r=0.054, p=0.557) and the

mean of total delivery number (r=0.044,

p=0.707) of pregnants according to the mean of

ESCA scale score. Also no significant relation

was found between the mean of age (r=0.114,

p=0.217), the mean of gestation number (r=-

0.101, p=0.276) and the mean of total delivery

number (r=0.082, p=0.483) in pregnants accord-

ing to HPLP scale the mean of score (Table 3).

Relation between sub-scale items of HPLP scale

of pregnants in the study and some obstetric

characteristics of pregnants is also evaluated

(Table 3). According to the statistical analysis

made between sub-scale items of HPLP scale

and some obstetric characteristics of pregnants;

there is a positive relation (r=0.214, p=0.02)

only between age of pregnants and “Nutrition”

sub-scale of HPLP scale. 
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Self-care Agency Scale (ESCA)

r p n

Healthy Promotional Lifestyle Profile (HPLP)

- Self-Actualization

- Health Responsibility

- Exercise

- Nutrition

- Interpersonal Support

- Stress Management

0.195

0.193

0.190

0.066

0.087

0.161

0.143

0.033

0.036

0.039

0.478

0.348

0.080

0.121

119

119

119

119

119

119

119

Table 2. Relation between the mean of HPLP score and the mean of ESCA ccore of risky
pregnants.

Age Pregnancy Total 

Delivery

r p r p r p

ESCA

HPLP

- Self-Actualization

- Health Responsibility

- Exercise

- Nutrition

- Interpersonal Support

- Stress Management

0.059

0.114

0.013

0.081

0.163

0.214

0.081

0.079

0.523

0.217

0.889

0.383

0.077

0.020

0.384

0.394

0.054

-0.101

-0.105

-0.084

-0.080

-0.046

0.002

-0.122

0.557

0.276

0.258

0.366

0.387

0.623

0.979

0.187

0.044

-0.082

-0.082

-0.054

0.015

-0.075

-0.024

-0.131

0.707

0.483

0.479

0.646

0.896

0.519

0.834

0.259

Table 3. Relation between mean scores that Risky Pregnants took from ESCA and HPLP
scales and the mean of age-pregnancy and total delivery.



The mean of total score of ESCA and HPLP

scale of risky pregnants were also compared

with some socio-demographic characteristics of

pregnants such as age groups, education status,

income status, the place they live, family rela-

tionship and job status, smoking and state of

being pregnancy. No difference was found sta-

tistically between the mean of ESCA score of

risky pregnants and age groups, education sta-

tus, income status, the place they live, kinship

and job status, smoking and state of being preg-

nancy (p>0,05). In statistical analysis, significant

relation was found only between HPLP scale

total score and job status (t=4.279, p=0.000).

In table 4, the mean of ESCA and HPLP total

score and the mean of HPLP sub-scales scores

are compared with risk status of pregnants. A

significant relation was found between the

mean of ESCA score and “Risks of gestation”

(r=-2.428, p=0.017) in terms of risk status of

pregnants in the study (Table 4). Also by com-

paring the mean of HPLP scale score with risk

status of pregnants, it was found that there is

statistically a significant relation between “Risks

of gestation” (t=-2.505, p=0.014) and “Risks

occurred due socio-demographic factors”

(t=2.681, p=0.008). No significant relation was

found in the statistical analysis between the

mean of ESCA score and the mean of HPLP total

score in terms of “risks occurred due to dis-

eases before gestation”, “risks belonging to

fetus” and others titled as “diagnosis, examina-

tion, bad history and undefined etc” (Table 4).

Relation between risk statuses was evaluated

according to the sub-scales of HPLP scale of ges-

tations that were included into the study (Table

4). According to the table, statistically a differ-

ence was found between “Health responsibili-

ty” sub-scale of HPLP and “Risks belonging to

pregnancy” (t=-3.487, p=0.001) and “risks

occurred due to socio-demographic factors”

(t=2.683, p=0.008) (Table 4). A statistical differ-

ence was found between “Exercise” sub-scale of

HPLP and “Risks belonging to pregnancy” (t=-

2.002, p=0.04) and “risks occurred due to socio-

demographic factors” (t=2.54, p=0.01) (Table 4).

There was a significant difference between

“Nutrition” sub-scale of HPLP scale and “risks

occurred due to socio-demographic factors”

(t=3.498, p=0.001) and “risks belonging to fetus”

(t=-2.512, p=0.013) (Table 4). Statistically a sig-

nificant difference was found between

“Interpersonal Support” sub-scale and “Risks

belonging to pregnancy” sub-scale of HPLP (t=-

2.27, p=0.023) (Table 4).

Perinatal Journal • Vol: 15, Issue: 3/December 2007 137

Risks occurred due to diseases
existing before pregnancy

Risks belonging
to pregnancy

Risks occurred due to
socio-demographic factors

Risks belonging
to fetus

Others

t p t p t p t p t p

ESCA

HPLP 

-1.041

0.094

0.300

0.921

-2.428

-2.505

0.017

0.014

1.792

2.681

0.076

0.008

0.208

0.008

0.012

0.001

0.053

0.236

0.739

-0.484

0.462

0.629

0.702

1.381

0.484

0.170

Sub-scales score the means of HPLP of pregnants

- Self-Actualization

- Health Responsibility

- Exercise

- Nutrition

- Interpersonal Support

- Stress Management

-0.598

0.981

0.153

0.834

0.455

-1.107

0.551
0.329
0.878
0.374
0.650
0.270

-1.250
-3.487
-2.002
-1.716
-2.297
-.851

0.214
0.001
0.048
0.089
0.023
0.397

1.265
2.693
2.540
3.498
1.958
1.190

-0.632

0.058

0.900

-2.512

-0.872

0.636

0.528

0.954

0.370

0.013

0.385

0.526

1.558

0.757

-0.228

1.152

1.801

1.046

0.122

0.571

0.820

0.252

0.074

0.298

Table 4. Comparison of ESCA and HPLP and sub-scales in risky pregnants with risk situations.



Discussion
In this study performed on risky pregnants,

it is an expected result that rates of pregnants

being relative with their husbands and smoking

are at a high level. When our study results are

compared with the study performed by Okyay

et al. in a Health Center in Aydin which is a west-

ern city as Izmir, the difference between two

studies strengthens these results.11 All pregnants

who joined the study are risky. It is an expected

result that the highest risk belongs to the risks

occurred due to “diseases existing before preg-

nancy” at a rate of 33.1% according to the risk

groups of pregnants. 

In a research performed among adolescent

pregnants, the mean of self-care agency score

was found as 76.38±19.91, lower than study

results.5 This situation can be explained as ado-

lescents are in risk category in terms of preg-

nancy due to the fact that they are still within

the period of completing mental development

spiritually. Eryilmaz found the mean of self-care

agency as 93.2± 19.0 in the study in which effect

of pregnancy number on self-care agency was

evaluated.7 The mean of self-care agency is

93.54±17.40 in Nahcivan’s study performed on

healthy adolescents.4 The reason of being high-

er of means in studies of Nahcivan and Eryilmaz

than our study results that samplings in both

studies are consist of healthy pregnants/indi-

viduals.

In the study of Sayan performed on working

women, the mean of total score of healthy

lifestyle profile were found as 122.50±14.57 and

seems similar with our study results.8 This result

can be explained with the effect of cultural

characteristics of the society on behaviours

developing the health. In the study, the mean of

score of risky pregnants that they took from

sub-scales of HPLP scale showed parallelism

with the study of Esin.10 It was found that total

HPLP results were at a medium level in the

study performed on Jordanian women and that

the highest the mean of score were in “Self-

Actualization” and “Health Responsibility” sub-

scales and that the lowest the mean of score

were in “Exercise” and “Stress Management”

sub-scales.12 These results showing similarity

with our study results can be explained that

both countries are Muslim and studies were

performed on similar age groups. In another

study performed on women with mastectomy,

total HPLP score was found quite high as

162.60±13.81.13 This situation can be explained

that CA result of the study was taken and it was

performed on patient group who were under

control and having patient and thus they were

more careful and attentive. 

In the study, a significant relation was found

between the mean of ESCA total score and the

mean of HPLP total score of risky pregnants

(r=0.195, p=0.033). This result shows that gener-

ally healthy lifestyle profiles increase as self

care agency increases which has the ability to

start or apply health activities in the literature.14

In the study performed by Guner on women

with mastectomy, a significant relation was

found between total score the mean of HPLP

scale and the mean of ESCA score.13

Significant relation found between the mean

of ESCA total score and the mean of “Self-

Actualization” score and “Health Responsi-bili-

ty” sub-scales of HPLP scale shows that self-care

in risky pregnants is an important factor in

terms of self-actualizing and taking health

responsibility. 

In the study performed by Sayan on working

women, a significant relation was found

between ESCA and HPLP scale total score and

scores of all sub-scales except the “Exercise”.8 A

significant relation was found statistically

between “Self-Actualization” sub-scale of HPLP

scale and ESCA in the study performed by

Callaghan on adolescents.15

According to the sub-scales of HPLP, finding

a positive relation between ages of pregnants
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and “Nutrition” sub-scale of HPLP scale can be

associated with the importance given to the

nutrition during pregnancy in terms of cultural

and traditional structure of our society. This

result also makes us to think that positive nutri-

tion habits increase as pregnancy age increases. 

As to the study results; it can be said that

pregnants having high total scale score for

ESCA and HPLP contributes early diagnosing

risks peculiar to pregnancy by comprehending

the importance of prenatal visits and that those

pregnants know that advance maternal age is a

risk. 

Conclusion
It was found in the study that pregnants con-

stitute risk factor affecting both the mean of

ESCA total score and the mean of HPLP total

score who applied/observed for observation,

diagnosis and treatment in Risky Pregnant

Policlinic due to risks constituting “Factors

belonging to pregnancy” in terms of risk status

such as threat of preterm delivery, preeclamp-

sia, abortus imminence, oligohydramnios/poly-

hydramnios, multiple pregnancy, premature

membrane rupture, cervical failure, postmaturi-

ty, urinary tract infection and Rh discord etc.

The mean of ESCA score of pregnants were

found as 85.17±27.29 and the mean of HPLP

score were found as 121.56±20.85. Because of

the study, a positive correlation (p=0.03) was

found between self care agency and health pro-

moting lifestyle profile of pregnants. It can be

said that as self-care capacities of risky preg-

nants increase, then there is an increase in their

healthy lifestyle profile.
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Abstract

Objective: To compare the maternal plasma and umbilical cord blood leptin values in the prenatal and postnatal periods of women

with normal pregnancies and pregnant women with preeclampsia. 

Methods: The prenatal and postnatal maternal plasma and umbilical cord blood leptin values in the preeclampsia group (n=40) with

the patients selected to have similar body mass indexes and to be at the similar gestational weeks were compared with those of the

normal pregnancy group (n=32). 

Results: We found a significant difference in the maternal plasma leptin concentrations between the groups. The leptin concentra-

tion in the preeclampsia group was significantly high ( p=0.048) . No difference in the umbilical cord blood leptin concentrations was

detected (p>0.05). 

Conclusion: We detected an increase in maternal plasma leptin concentrations in preeclamptic women independent from the preg-

nancy body-mass index. We found remarkable but non statistical difference of leptin values in the postnatal maternal plasma and the

umbilical cord blood between the preeclampsia group and the matched control group. However, our knowledge about leptin is lim-

ited, and more studies are needed to explain the reason for the increase in leptin in such patients. 

Keywords: Preeclampsia, leptin, obesity.

Preeklamptik gebelerde maternal plazma ve kordon kan› leptin konsantrasyonlar›

Amaç: Preeklamptik ve normal gebelerde, gebelikte ve gebelik sonras›nda maternal plazma leptin de¤erleri ile her yenido¤an kordon

kan› leptin de¤erlerini karfl›laflt›rmakt›r. 

Yöntem: Gebelikte maternal plazma, do¤umda kordon kan›, postpartum dönemde maternal plazma kan› leptin de¤erleri, örnekle-

me zaman›ndaki gestasyonel yafla ve gebelik vücut indeksine göre denklefltirilmifl preeklampsi grubu (n=40) ile normal gebelik grubu

ile (n=32) karfl›laflt›r›ld›. ‹statistiklerde student t ve Mann Whitney U testleri kullan›ld›. 

Bulgular: Maternal plazma leptin konsantrasyonu gruplar aras›nda istatistiksel anlaml› bir farkl›l›k göstermektedir. Preeklamptik grup-

ta leptin konsantrasyonu anlaml› olarak yüksek bulunmufltur (p=0.048). Kordon kan› ve do¤um sonras› leptin de¤erlerinde, gruplar

aras›nda istatistiksel fark saptanmam›flt›r (p>0.05). 

Sonuç: Preeklampside maternal plazma leptin konsantrasyonu artarken, kordon kan› ve do¤um sonras› leptin de¤erleri farkl› bulun-

mam›flt›r. Ölçümlerdeki da¤›l›m farkl›l›¤› daha genifl serilerde çal›flmay› gerekli k›lmaktad›r. 

Anahtar Sözcükler: Preeklampsi, leptin, obezite.
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Introduction 
Leptin is a proteohormone coded by the obe-

sity gene and produced by adipocytes. Although

leptin mRNA has been detected in the human

placenta, it is mainly found in adipose tissue.1

During the pregnancy period a considerable

amount of leptin is secreted from the placental

trophoblastic cells into the maternal circulation.2

Leptin concentrations are 3 to 4 times higher in

pregnant women than non pregnant women.3

Leptin increases significantly in women with

preeclampsia, and especially in those with

severe preeclampsia. This increase correlates

with placental mRNA expression, and following

the delivery of the placenta, decreases immedi-

ately to expected values. An increase in leptin

secretion has been shown in hypoxia in labora-

tory conditions. The increase in placental leptin

production in preeclampsia is thought to hap-

pen in response to hypoxia.4 Leptin levels have

been shown to increase in preeclamptic

women.5-7 Increased levels of leptin is thought to

be an indication of maternal steatosis and pla-

cental insufficiency. Leptin may also cause to

endothelial dysfunction by increasing free fatty

acid oxidation.8

Our aim in this study is to compare the pre-

natal and postnatal maternal plasma and umbili-

cal cord blood leptin values of women with nor-

mal pregnancies and women with preeclampsia.

Methods
This study was designed as a randomized

prospective case-control study. Forty women in

their third trimester of singleton pregnancies

internalized in our obstetrics and gynecology

clinic with the diagnosis of preeclampsia

between April 2004 and October 2004 and 32

normotensive women with singleton pregnan-

cies determined to be healthy and free of

chronic diseases (diabetes, heart disease, thy-

roid disease) by medical examination and tests

were included in the study. The inclusion crite-

ria for the preeclampsia group were a blood

pressure of 140/90mmHg or more, measured

on at least two times 6 hours apart; 500 mg or

more protein in a 24 hour urine sample, or a

2(++) proteinuria dipstick finding in a random

urine sample.9 Preeclamptic patients with these

criteria who had not received any medication

were included in the study. No medication was

given to these patients before blood was taken

for leptin levels and other routine tests. Because

of the possibility of smoking affecting plasma

leptin levels, all patients were selected to be

nonsmokers. Fasting venous blood samples

were drawn from the antecubital veins from all

pregnant women in the study and control

groups at a state of rest between 08.00 and

10.00 a.m. Following vaginal or cesaerean deliv-

ery a second clamp was placed on the umbilical

cord at the placental end and blood samples

were taken from either the vein or arteries of

the umbilical cord. Within the first 24 hours fol-

lowing delivery, blood samples were taken at

8.00-10. a.m. The weight and height of all preg-

nant women in both the study and the control

group were recorded during the initial exami-

nation and their body mass indexes (BMI) were

calculated with the [kg / m2] Formula.10

The groups were stratified according to the

maternal age, gestational age and body mass

index doing randomization. The cases of the

groups were selected by the way of simple ran-

domization. The maternal plasma, umbilical

cord blood, and postpartum maternal plasma

leptin concentrations of the preeclampsia

group (n=40) with the patients selected to have

similar body mass indexes and to be at the sim-

ilar gestational weeks were compared with

those of the normal pregnancy group (n=32).

During the evaluation of the study data, besides

descriptive statistical methods (mean, standard

deviation), Student t test and Mann-Whitney U

tests were used when comparing quantifiable

data. The results were evaluated at the 95% con-

fidence interval, and p<0.05 significance level.
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Results
The gestational ages at the time of sampling

were found to be 38.40±1.90 weeks in the

preeclampsia group, and 39.00±1.75 weeks in

the normal pregnancy group. No significant dif-

ference was found to exist in the gestational

ages at the time of sampling and the time that

passed from the date of sampling for maternal

plasma leptin concentrations (MPLC) until

delivery amongst the two groups (p>0.05). The

mean of BMI in the preeclamptic pregnancy

group was 28.11±3.88 kg/m2, and 26.76±3.38

kg/m2 in the normal pregnancy group. There

were no significant differences in the mean of

BMI’s and serum creatinin levels between two

groups (p>0.05). The maternal plasma leptin

concentrations (MPLC) were significantly dif-

ferent between the two groups. The mean lep-

tin concentration in the preeclamptic pregnan-

cy group (196.8 ng/ml) was found to be signifi-

cantly higher than that in the normal pregnancy

group (60.3 ng/ml) (P<0.05) .

Although we found 2 or 2.5 times differ-

ences in the postnatal maternal plasma

(77.5±109.2 ng/ml and 31.3±23.5 ng/ml, P>0.05)

and umbilical cord blood (16.7±17.2 ng/ml and

8.2±5.2 ng/ml, P>0.05) leptin values between

the groups, no significant difference in the

umbilical cord blood leptin levels between the

two groups has been found. The difference lep-

tin value inthe prenatal and postnatal period

were found significantly different between the

groups (p<0.05) (Table:1).

Discussion
In the non-pregnant, leptin is mainly pro-

duced in adipose tissue.1 Metabolic changes

such as glucose intolerance and insulin resis-

tance encountered in obesity can also be seen in

preeclampsia. The increase in leptin levels in

both obesity and preeclampsia is an important

finding. During their study in 1998, Mise et. al

detected for the first time a significant increase

in serum leptin levels of preeclamptic, especial-

ly severely preeclamptic pregnant women.4

They have shown an increase in placental leptin

mRNA expression proportional to an increase in

serum leptin levels in these patients, and a

decrease in serum leptin levels following deliv-

ery of the placenta. This situation points to the

fact that an increase serum leptin levels in

preeclamptic women is related with placental

production. The increase in placental leptin is

an indication of placental hypoperfusion and/or

hypoxia. Hypoxia increases placental leptin pro-

duction by induction of a group of placental

genes in the trophoblastic cells. Therefore, it can

be concluded that increasing leptin levels is a

general reaction of the cells to hypoxia. 

In severe preeclampsia leptin is an indicator

of placental hypoxia.11 Similar to Mise et al,4 Mc

Carty et al,5 Ouyang et al12 and Sharma et al13

have detected a significant increase in plasma

leptin levels in preeclamptic cases. In our study,

the mean leptin level of the preeclamptic group

was 3.26 times the mean leptin level of the nor-

mal pregnancy group.

Preeclampsia (n:40) Control (n:32)

Mean ± SD Median Mean ± SD Median p

Maternal plasma leptin(ng/ml) 196.8±190.8 124 60.3±45.2 40.5 Z=-1.751; 0.048*

Cord plasma leptin (ng/ml) 16.7±17.2 12 8.2±5.2 8.5 Z=-1.146; 0.252

Postpartum plasma leptin 77.55±109.2 35 31.3±23.5 22.2 Z=-0.478; 0.633

Difference of leptin between 119.2±126.7 83 29.0±40.6 16.1 Z=-2.308; 0.021*
before and after delivery (ng/ml)

Table 1. Comparison of the leptin levels between the groups.

*p<0.05 statistical importance
Z Mann-Whitney U test
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Even though quite a number of studies ques-

tioning the relation between the ethiopatho-

genesis of hypertension and increasing plasma

leptin levels have been reported, an increase in

blood pressure only is not enough to explain

the increase in leptin levels.14-17 In our study, in

the early postpartum period, when the blood

pressure is going at the high level, the fact that

maternal plasma leptin levels of preeclamptic

women are similar to those of normotensive

cases, supports the idea presented above.

Renal dysfunction, one of the pathologic

findings in pregnant women with preeclamp-

sia; and therefore decreased renal clearances,

may be responsible for the high leptin levels in

preeclamptic pregnant women. In our study,

creatine clearances were not calculated in the

control and study group however no statistical-

ly significant difference in creatine levels was

detected between the two groups. This leads to

the conclusion that the difference in leptin lev-

els between the two groups can not be

explained by differences in renal function.

Decreased plasma volumes sometimes seen in

preeclampsia may have a role in the increase in

serum leptin level by causing hemoconcentra-

tion. 

Leptin levels in non-pregnant women corre-

late with the body mass index. However, in the

pregnant state, the body mass index may not

accurately show the amount of body fat

because the fetus, placenta, amniotic fluid,

increased plasma volume and accumulation of

various amounts of extracellular fluid increase

the maternal weight.5 In the preeclamptic

women extracellular fluid distribution is quite

prominent. In our study, no statistically signifi-

cant difference in the body mass indexes

between the preeclamptic and normal preg-

nancy groups was detected. The relation

between the BMI and plasma leptin levels seen

in the first and second trimesters is not present

in the third trimester.18 In our study the patients

have been been examined in the third trimester

of their pregnancy only once and their BMI’s

have been calculated. For this reason, we have

not been able to detect the changes in the body

mass indexes. In a normal pregnancy, taking

into account the lack of a correlation between

the maternal and umbilical cord blood leptin

levels, the fetoplacental leptin regulation can be

said to be a non communicating, double com-

partment model.5 However in preeclampsia, the

strong correlation between the maternal and

fetal leptin concentrations is indicative of a

change, resulting in communication between

the two compartments.5

Mc Carthy et al have found a strong correla-

tion between the maternal plasma leptin con-

centrations and umbilical cord blood leptin

concentrations in the pregnant women with

preeclampsia.5 However no statistical differ-

ence in the the postnatal maternal plasma and

the umbilical cord blood leptin levels was

detected between the groups in our study.We

thought that the most important cause of no sta-

tistical difference of leptin levels in the postna-

tal maternal plasma and the umbilical cord

blood between the groups was the wide distri-

butions of the leptin value. 

Conclusion
In conclusion, independent of the maternal

body mass index, comparing the preeclampsia

group with the matched control group; we have

found the increases of leptin value in the mater-

nal plasma concentrations in preeclampsia. We

found remarkable but non statistical difference

of leptin values in the postnatal maternal plas-

ma and the umbilical cord blood between the

groups We thought that the most important

cause of no statistical difference of leptin levels

in the postnatal maternal plasma and the umbil-

ical cord blood between the groups, was the

wide distributions of the leptin value. 

Nevertheless, more studies are needed to

find the main reason for the increase in leptin

concentrations with preeclampsia 
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