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ABSTRACT

Objective: Postpartum bleeding is one of the most important causes of maternal 
mortality. Herein, we attempted to predict hemoglobin (Hb) decrease by observing 
uterine artery doppler indices during the early postpartum period.

Materials and Methods: The study was designed as a prospective cohort study. 
Pregnant women who visited Gazi University Hospital for normal vaginal delivery 
between 09/01/2018–09/01/2019 were included, and no risk factors were included.

Results: A total of 85 patients were included with the following parameters: average 
age at birth, 28.4 ± 4.6 years; average gestational age at birth, 38.83 ± 1.21 weeks. 
1R�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHUYHG�DPRQJ�+E��KHPDWRFULW� �+WF���ZKLWH�EORRG�
cells (WBC), and other changes in platelets (PLT) and mean uterine artery systole/
diastole (S/D), resistance index (RI), and pulsatility index (PI) values. Furthermore, 
QR�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�REVHUYHG�DPRQJ�XWHUXV�YROXPH��PHDQ�
XWHULQH�DUWHU\�6�'��3,��DQG�5,��6LPLODUO\��QR�VLJQL¿FDQW� UHODWLRQVKLS�ZDV�REVHUYHG�
among uterus volume, Hb, Htc, WBC, and PLT differences. Upon dividing primig-
ravida and multigravida, the mean uterine artery PI median values did not differ 
according to the groups.

Conclusion: No correlation was observed between possible Hb decrease and re-
sistance in the uterine artery. At the same time, other factors that may affect were 
evaluated (uterus dimensions, gravida, parity, whether there was membrane ruptu-
re, delivery times, lacerations during delivery, episiotomy, and birth weight) and no 
correlation was noted among these factors.
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ÖZ

Amaç: Postpartum kanama anne ölümlerinin en önemli nedenlerinden biridir. Bu-
rada erken postpartum dönemde uterin arter doppler indekslerini gözlemleyerek 
KHPRJORELQ��+E��G�ú�ú�Q��WDKPLQ�HWPH\H�oDOÕúWÕN�
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INTRODUCTION

During the postpartum period, blood loss within certain limits 
is normal. However, extensive bleeding may sometimes be 
observed during this period. Postpartum hemorrhage is one 
of the most common causes of maternal mortality, and early 
diagnosis and treatment is usually life-saving. Maternal morta-
lity is one of the human development indices for each country. 
Therefore, each country strictly conducts various programs for 
its prevention and effective treatment.

 Although there is a wide range of incidence of postpar-
tum hemorrhage due to the differences in diagnostic criteria, its 
acceptable incidence is in 1%–5% of births [1,2]. Postpartum 
hemorrhage occurs due to various reasons; however, the main 
reason for this hemorrhage to become a life-threatening con-
GLWLRQ�ZLWKLQ� VHFRQGV� LV� WKH�KLJK�YROXPH�ÀRZ�RI� EORRG� WR� WKH�
uterus through the uterine arteries. Approximately 500–700 ml 
RI�EORRG�ÀRZV�WR�WKH�XWHUXV�SHU�PLQXWH��ZKLFK�LV�DERXW�����RI�
WKH�FDUGLDF�RXWSXW��$OWKRXJK�WKHUH�DUH�VXI¿FLHQW�VWXGLHV�RQ�WKH�
use of uterine artery doppler during the antenatal period, the-
re are limited studies on the doppler analysis during the early 
SRVWSDUWXP�SHULRG��'XULQJ�WKH�¿UVW���ZHHN�SRVWSDUWXP�SHULRG��
uterine artery notching is 22% at week 1 and reaches 95% at 
week 8. The uterine artery pulsatility index (PI) is 1.2 during the 
¿UVW�ZHHN�DQG�!��GXULQJ�WKH��WK�ZHHN�>�@��+RZHYHU��WKHUH�LV�QR�
study linking this with hemorrhage. Herein, we aim to determine 
the amount of possible blood loss during the early postpartum 
SHULRG�XVLQJ�ELODWHUDO�XWHULQH�DUWHU\�ÀRZ�GRSSOHU�SDUDPHWHUV�

This prospective cohort study was approved by the Gazi Uni-
versity Faculty of Medicine, Clinical Research Ethics Commit-
WHH� ZLWK� HWKLFV� FRPPLWWHH¶V� GHFLVLRQ� QR� ���� ��������������
March 12, 2018). Informed consent form was obtained from 
each patient.

Patient Selection
We included patients who were admitted to the Gazi University 
Faculty of Medicine, Department of Obstetrics and Gynecology 
and underwent spontaneous vaginal delivery between Septem-
ber 01, 2018 and September 01, 2019. Those not matching 
the exclusion criteria and eligible to take part in the study were 
included upon granting their informed consent. Postpartum bi-
lateral uterine artery doppler recordings were obtained using 
pelvic doppler sonography, while the patient was still in the 

delivery room after episiotomy repair. This process was perfor-
PHG�XVLQJ�*(�9ROXVRQ�,�8OWUDVRXQG�0DFKLQH��*(�+HDOWKFDUH��
Milwaukee, Wisconsin USA), Convex 4C-RS [2–5 MHz] probe. 
The hemoglobin (Hb), hematocrit (Htc) and other blood counts 
parameters were measured before delivery (when she was 
hospitalized) at 4 and 24 h after delivery were measured. The 
delivery data and durations were recorded.

Exclusion criteria were as follows: 1. <37 weeks of gestation 
DQG�!���ZHHNV�RI�JHVWDWLRQ�����3UHJQDQW�ZRPHQ�DJHG�����DQG�
!��� \HDUV�� ��� %0,� RI� !���� ��� ,QVWUXPHQWDO� GHOLYHU\� �YDFXXP��
forceps etc.); 5. Pregnant women with any disease that might 
have an impact on the vascular bed such as hypertension, di-
abetes, vasculopathy, and autoimmune diseases; 6. Pregnant 
women with coagulopathy and receiving anticoagulant therapy; 
7. Deep, 3rd and 4th degree perineal tears; 8. Puerperium pa-
tients with heavy bleeding from vaginal tissues after delivery; 
9. Patients whose placenta have not spontaneously separated 
and have been taken by hand or those undergoing revision cu-
rettage; and 10. Patients who have undergone regional/epidu-
ral anesthesia

Delivery Method
Patients who were admitted to our hospital due to spontaneous 
labor or induction of labor were followed-up in their own rooms 
until the commencement of active labor and then in the delivery 
room to ensure intermittent fetal monitoring. Furthermore, uteri-
ne contraction was counted. When required, oxytocin augmen-
tation was performed. If it was not spontaneous, amniotomy 
was performed. During the follow-up, partogram was used and 
the follow-ups were recorded. Upon the birth of the fetus, 2% 
oxytocin-RL solution (i.v.) was commenced at 250 cc/h. Upon 
the birth of the placenta, necessary checks were performed for 
bleeding and lacerations. If available, episiotomy was repaired.

Uterus and Uterine Artery Doppler Measurement
While the patient was in the delivery room and hemodynami-
cally stable, necessary bleeding checks were performed, and 
if available, episiotomy and laceration repair was performed, 
and then when the patient was in the supine position, three-di-
PHQVLRQDO�PHDVXUHPHQWV�RI�WKH�XWHUXV�ZHUH�REWDLQHG�¿UVW�E\�
transabdominal sonography [Figure 1] 

MATERIALS AND METHODS
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Figure 1. Postpartum uterine sonography: (A) measurement of 
transverse diameter and (B) measurement of longitudinal and 
anterior–posterior diameter

followed by the midsagittal view of the uterus. Then, the cervical 
canal was detected, the ultrasound probe was gently shifted la-
terally, and paracervical vascular structures and uterine arteries 
were detected using color doppler ultrasonography [Figure 2]. 

Figure 2. Uterine artery doppler: (A) Color doppler image, (B) 
Left uterine artery doppler measurement, and (C) Right uterine 
artery doppler measurement

The measurements were obtained using PW doppler. At least 
three consecutive waves were measured, and systole/diasto-
le (S/D) ratio, pulsatility index (PI), and resistance index (RI) 
YDOXHV�ZHUH�UHFRUGHG�ELODWHUDOO\�>)LJXUH��@��$OO�SDWLHQWV¶�VRQRJ-
raphic examinations were made by two expert physicians (HO 
and ET).

Postpartum Management
The hemodynamically stable patients were followed in their 
rooms during the postpartum period. The vital signs and ble-
HGLQJ�ZHUH�IROORZHG�¿UVW�HYHU\����PLQ�DQG�WKHQ�HYHU\����PLQ��
Thereafter, 2% oxytocin-RL solution was administered for 4 h. 
1HFHVVDU\�DQDOJHVLD�DQG�,9�K\GUDWLRQ�VXSSRUW�ZHUH�SURYLGHG��
In case of no bleeding during the follow-up and normal uterus 
tone, uterotonic infusion was discontinued. Breastfeeding and 

uterine massage were encouraged. Complete blood counts 
were obtained from the patients at postpartum hours 4 and 24 
and the results were recorded.

Statistical Analysis
The data were analyzed using IBM SPSS Statistics 17.0 (IBM 
Corporation, Armonk, NY, USA). The distribution of continuous 
numerical variables was examined using Kolmogorov–Smirnov 
and Shapiro–Wilk tests. Descriptive statistics: For continuous 
numerical variables, mean ± standard deviation values were 
used for numerical data with normal distribution and median 
and minimum–maximum values were used for numerical data 
with abnormal distribution.

7KH� VLJQL¿FDQFH�RI� WKH�GLIIHUHQFH� LQ� WHUPV�RI� FRQWLQXRXV�QX-
merical variables between the groups was examined using 
Mann–Whitney U-test when the number of independent groups 
was two and using Kruskal–Wallis test when the number of in-
GHSHQGHQW�JURXSV�ZDV�KLJKHU�WKDQ�WZR��3HDUVRQ¶V�FRUUHODWLRQ�
test was used for categorical variables and chi-Square test was 
used for comparisons. The continuity was evaluated using cor-
UHFWHG�FKL�6TXDUH�RU�)LVKHU¶V�H[DFW�WHVWV�RI�SUREDELOLW\��8QOHVV�
RWKHUZLVH�VSHFL¿HG��S�YDOXH�RI�������ZDV�FRQVLGHUHG�VWDWLVWL-
FDOO\�VLJQL¿FDQW��+RZHYHU��LQ�DOO�SRVVLEOH�PXOWLSOH�FRPSDULVRQV��
a Bonferroni correction was performed to control type I errors.

We included 85 patients with the following parameters: ave-
UDJH� DJH� DW� ELUWK�� ����� �� ���� \HDUV��PHDQ� JHVWDWLRQDO� DJH� DW�
ELUWK�������� �������ZHHNV��SRVWSDUWXP�DYHUDJH�XWHUXV� OHQJWK��
150.18 ± 107.85 mm; anterior–posterior diameter, 90.88 ± 8.34 
mm; transverse diameter, 102.64 ± 12.73 mm; uterine volume, 
1,381 ± 685 cm3; right uterine artery PI, 1.09 ± 0.45; left uteri-
ne artery PI, 1.03 ± 0.39; mean uterine artery PI, 1.06 ± 0.35; 
¿UVW�VWDJH�RI�ELUWK������������������PLQ��VHFRQG�VWDJH�RI�ELUWK��
33.48 ± 26.78 min; third stage of birth, 5.74 ± 3.02 min; mean 
birth weight, 3,212.14 ± 409.8 g; prenatal Hb, 11.95 ± 1.22 g/
dL; 11.28 ± 1.39 g/dL at postpartum 4 h; and 10.53 ± 1.62 g/dL 
at postpartum 24 h [Table 1].

RESULTS
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Table 1. Demographic statistics

S/D, systole/diastole; PI, pulsative index; RI, resistance index; Hb, hemoglo-
bin; Htc, hematocrit

The difference between the values of mean uterine artery S/D 
and WBC measured prior to delivery and at 4 h positively cor-
related at a minor level (r = 0.332; p = 0.002). Similarly, this 
minor correlation was observed among the changes in WBC 
before delivery and at 4 h and the mean uterine artery PI and RI 
YDOXHV��$�VLJQL¿FDQW�QHJDWLYH�PLQRU�FRUUHODWLRQ�ZDV�REVHUYHG�
among the changes in PLT before delivery and at 4 h and the 
mean uterine artery S/D and PI values, whereas a positive mi-
nor correlation was observed among the mean uterine artery RI 
DQG�3,�YDOXHV�DQG�FKDQJHV�LQ�3/7�DW���DQG����K��1R�VLJQL¿FDQW�
correlation was observed among the changes in Hb, Htc, WBC, 
PLT, mean uterine artery S/D, RI, and PI values [Table 2]. 

Table 2. Mean uterine artery systole/diastole (S/D), pulsative 
index (PI), and resistance index (RI) values and hemoglobin 
(Hb), hematocrit (Htc), WBC, and PLT correlation analysis re-
sults

U��6SHDUPDQ¶V�5KR

S��������ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW

)XUWKHUPRUH��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHU-
ved among the uterus volume, mean uterine artery S/D, RI, 
DQG�3,�YDOXHV��6LPLODUO\��QR�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHUYHG�
among the uterus volume, Hb, Htc, WBC, and PLT differences 
[Table 3].

Table 3. Correlation between uterus volume and mean uterine 
artery systole/diastole (S/D), pulsative index (PI), resistance 
index (RI), hemoglobin (Hb), hematocrit (Htc), WBC, and PLT

U��6SHDUPDQ¶V�5KR

S��������ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW

Figure 1. Postpartum uterine sonography: (A) measurement of transverse di-
ameter and (B) measurement of longitudinal and anterior–posterior diameter

Parameters DĞĂŶ�ц�^ƚĂŶĚĂƌĚ��ĞǀŝĂƟŽŶ Median (Minimum–Maximum)
Age 28.44 ± 4.66 28 (19–41)
Gravida 1.86 ± 1.06 2 (1–5)
Parity 0.66 ± 0.8 0 (0–3)
�ďŽƌƚƵƐ 0.21 ± 0.54 0 (0–3)
Living 0.66 ± 0.8 0 (0–3)
�ĐƚŽƉŝĐ�ƉƌĞŐŶĂŶĐǇ 0.01 ± 0.11 0 (0–1)
'ĞƐƚĂƟŽŶĂů�ĂŐĞ�Ăƚ�ĚĞůŝǀĞƌǇ 38.83 ± 1.21 38.6 (36–42)
hƚĞƌƵƐ�ůŽŶŐŝƚƵĚŝŶĂů�ĂǆŝƐ�;ŵŵͿ 150.18 ± 107.85 134 (97–1113)
hƚĞƌƵƐ�ĂŶƚĞƌŝŽƌʹƉŽƐƚĞƌŝŽƌ�ĚŝĂŵ-
eter (mm)

90.88 ± 8.34 91 (75–114)

Uterus transverse diameter 
(mm)

102.64 ± 12.73 102 (79–135)

hƚĞƌƵƐ�ǀŽůƵŵĞ�ůŽŶŐŝƚƵĚŝŶĂů�ĂǆŝƐ�
y�ĂŶƚĞƌŝŽƌʹƉŽƐƚĞƌŝŽƌ�ĚŝĂŵĞƚĞƌ�y�
transverse diameter (cm3)

1381 ± 685 1273 (624–6682)

Right uterine artery S/D 2.9 ± 1.27 2.45 (1.43–7.47)
Right uterine artery PI 1.09 ± 0.45 0.97 (0.43–2.29)
Right uterine artery RI 0.6 ± 0.13 0.59 (0.3–0.87)
>ĞŌ�ƵƚĞƌŝŶĞ�ĂƌƚĞƌǇ�^ͬ� 2.65 ± 0.89 2.56 (1.11–5.5)
>ĞŌ�ƵƚĞƌŝŶĞ�ĂƌƚĞƌǇ�W/ 1.03 ± 0.39 1 (0.13–2.4)
>ĞŌ�ƵƚĞƌŝŶĞ�ĂƌƚĞƌǇ�Z/ 0.58 ± 0.15 0.6 (0.1–0.97)
Mean uterine artery S/D 2.77 ± 0.89 2.52 (1.37–5.12)
Mean uterine artery PI 1.06 ± 0.35 1.02 (0.33–2.04)
Mean uterine artery RI 0.59 ± 0.12 0.6 (0.24–0.85)
&ŝƌƐƚ�ƐƚĂŐĞ�ŽĨ�ďŝƌƚŚ�;ŵŝŶͿ 279.66 ± 179.16 240 (30–1020)
^ĞĐŽŶĚ�ƐƚĂŐĞ�ŽĨ�ďŝƌƚŚ�;ŵŝŶͿ 33.48 ± 26.78 25 (5–135)
dŚŝƌĚ�ƐƚĂŐĞ�ŽĨ�ďŝƌƚŚ�;ŵŝŶͿ 5.74 ± 3.02 5 (2–15)
/ŶƚƌĂƉĂƌƚƵŵ�ƉĞƌŝŶĞĂů�ůĂĐĞƌĂƟŽŶ 0.05 ± 0.21 0 (0–1)
/ŶƚƌĂƉĂƌƚƵŵ�ǀĂŐŝŶĂů�ůĂĐĞƌĂƟŽŶ 0.02 ± 0.15 0 (0–1)
DĞĚŝĂŶ�ĞƉŝƐŝŽƚŽŵǇ 0.02 ± 0.15 0 (0–1)
DĞĚŝŽůĂƚĞƌĂů�ĞƉŝƐŝŽƚŽŵǇ 0.93 ± 0.26 1 (0–1)
Birth weight 3212.14 ± 409.8 3240 (2290–4010)
WƌĞŶĂƚĂů�,ď 11.95 ± 1.22 12.1 (9–15)
WƌĞŶĂƚĂů�,ƚĐ 36.03 ± 3.15 35.7 (29–43)
WƌĞŶĂƚĂů�t�� 10336.35 ± 2286.99 10040 (6350–18020)
WƌĞŶĂƚĂů�ƉůĂƚĞůĞƚ 215258.82 ± 58697.8 213000 (83000–416000)
,ď�Ăƚ�ϰ�Ś 11.28 ± 1.39 11.4 (8–15)
,ƚĐ�Ăƚ�ϰ�Ś 517.17 ± 4454.23 34 (25–41100)
t���Ăƚ�ϰ�Ś 16223.65 ± 4116.02 15780 (7890–26010)
WůĂƚĞůĞƚ�Ăƚ�ϰ�Ś 228305.88 ± 176986.08 212000 (105000–1780000)
,ď�Ăƚ�Ϯϰ�Ś 10.53 ± 1.62 10.8 (2–14)
,ƚĐ�Ăƚ�Ϯϰ�Ś 32.26 ± 3.34 32.1 (25–42)
t���Ăƚ�Ϯϰ�Ś 13720.68 ± 3433.01 13950 (9–26930)
WůĂƚĞůĞƚ�Ăƚ�Ϯϰ�Ś 206847.06 ± 50100.5 205000 (100000–370000)

Param-
eter

�ŝīĞƌĞŶĐĞ  Mean uterine 
artery S/D

Mean uterine 
artery PI

Mean uterine 
artery RI

,ď WƌĞŶĂƚĂůͲϰ�Ś r оϬ͘ϭϬϴ оϬ͘ϬϲϮ оϬ͘ϭϮϳ
Ɖ 0.324 0.572 0.247

WƌĞŶĂƚĂůͲϮϰ�
h

r 0.044 0.090 0.027
Ɖ 0.687 0.412 0.803

4–24 h r 0.164 0.178 0.185
Ɖ 0.135 0.103 0.090

,ƚĐ WƌĞŶĂƚĂůͲϰ�Ś r оϬ͘Ϭϯϭ 0.009 оϬ͘ϬϰϮ
Ɖ 0.776 0.932 0.700

WƌĞŶĂƚĂůͲϮϰ�
h

r 0.035 0.080 0.046
Ɖ 0.750 0.466 0.678

4–24 h r 0.102 0.112 0.137
Ɖ 0.353 0.307 0.210

t�� WƌĞŶĂƚĂůͲϰ�Ś r 0.332 0.328 0.324
Ɖ 0.002 0.002 0.003

WƌĞŶĂƚĂůͲϮϰ�
h

r 0.210 0.194 0.221
Ɖ 0.053 0.076 0.042

4–24 h r оϬ͘ϭϯϭ оϬ͘ϭϮϱ оϬ͘ϭϬϱ
Ɖ 0.232 0.254 0.338

PLT WƌĞŶĂƚĂůͲϰ�Ś r оϬ͘Ϯϯϭ оϬ͘Ϯϭϭ оϬ͘Ϯϭϯ
Ɖ 0.033 0.052 0.050

WƌĞŶĂƚĂůͲϮϰ�
h

r оϬ͘Ϭϴϲ оϬ͘Ϭϳϭ оϬ͘Ϭϳϭ
Ɖ 0.434 0.518 0.519

4–24 h r 0.212 0.226 0.215
Ɖ 0.052 0.038 0.048

hƚĞƌƵƐ�sŽůƵŵĞ
r Ɖ

Mean uterine artery S/D оϬ͘ϬϮϭ 0.852
Mean uterine artery PI оϬ͘Ϭϱϰ 0.626
Mean uterine artery RI оϬ͘ϬϮϴ 0.800
,ď�ƉƌĞŶĂƚĂůͲϰ�Ś оϬ͘ϬϵϮ 0.402
,ď�ƉƌĞŶĂƚĂůͲϮϰ�Ś оϬ͘ϭϰϴ 0.178
,ď�ϰʹϮϰ�Ś оϬ͘Ϭϵϳ 0.376
,ƚĐ�ƉƌĞŶĂƚĂůͲϰ�Ś оϬ͘ϭϭϬ 0.318
,ƚĐ�ƉƌĞŶĂƚĂůͲϮϰ�Ś оϬ͘ϭϮϵ 0.238
,ƚĐ�ŚŽƵƌ�ϰʹϮϰ�Ś оϬ͘ϬϬϵ 0.938
t���ƉƌĞŶĂƚĂůͲϰ�Ś 0.083 0.449
t���ƉƌĞŶĂƚĂůͲϮϰ�Ś 0.020 0.852
t���ϰʹϮϰ�Ś оϬ͘ϬϵϮ 0.403
W>d�ƉƌĞŶĂƚĂůͲϰ�Ś оϬ͘ϭϯϭ 0.231
W>d�ƉƌĞŶĂƚĂůͲϮϰ�Ś оϬ͘ϭϳϵ 0.100
PLT 4–24 h 0.012 0.910
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:KHQ�WKH�SDWLHQWV�ZHUH�FODVVL¿HG�LQWR�JURXSV�DV�SULPLJUDYLGD�
and multigravida, the mean UtA S/D, PI, and RI median values 
did not differ between the groups (p = 0.60, p = 0.61, p = 0.63, 
respectively). The median WBC values before delivery and at 4 
h did not differ between the groups; this difference was higher 
in primigravida patients (7,280/mm3 vs 4,940/mm3; p = 0.02). 
1R�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�
primigravida and multigravida patients in terms of other para-
PHWHUV��:KHQ�WKH�SDWLHQWV�ZHUH�FODVVL¿HG� LQWR�JURXSV�DV�SUL-
PLSDUD�DQG�PXOWLSDUD��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�
observed between the groups.

:KHQ� WKH� SDWLHQWV� ZHUH� FODVVL¿HG� LQWR� JURXSV� EDVHG� RQ� WKH�
PHWKRG�RI�FRPPHQFLQJ� ODERU��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIH-
rence was observed between the groups. Moreover, when the 
SDWLHQWV�ZHUH�FODVVL¿HG�LQWR�JURXSV�EDVHG�RQ�ZKHWKHU�WKH\�KDG�
premature membrane rupture (PMR), a difference was obser-
ved between the median WBC values at 0 and 24 h in the pre-
sence or non-presence of PMR (p = 0.003). The initial WBC 
YDOXH�ZDV�KLJKHU�LQ�WKH�JURXS�ZLWK�305�������PP��YV�í�����
PP���� 1R� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� ZDV� REVHUYHG� LQ�
terms of other parameters.

When we examined the patients in terms of the duration of 
GHOLYHU\��QR�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHUYHG�EHWZHHQ� WKH�
duration of delivery and other parameters. When we examined 
the patients in terms of lacerations at delivery, a negative minor 
correlation was observed between the Hb values at 4 and 24 
K�DQG�YDJLQDO�ODFHUDWLRQV�DW�GHOLYHU\��S� ���������1R�VLJQL¿FDQW�
correlation was observed between the intrapartum lacerations 
and other parameters. When we examined the patients in terms 
RI�WKH�W\SHV�RI�HSLVLRWRP\��QR�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHU-
ved between the parameters with median episiotomy and medi-
olateral episiotomy. Moreover, when we examined the patients 
LQ�WHUPV�RI�ELUWK�ZHLJKW��QR�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�REVHUYHG�
between the birth weight and other parameters.

Discussion

The most common reason for heavy bleeding in postpartum 
hemorrhage is nearly 15% of the cardiac output is distributed 
to the uterine arteries. Even the slightest increase in resistance 
on this artery will reduce the amount of bleeding. The present 
study aimed to determine if there is a correlation between post-
SDUWXP�EORRG�ORVV�DQG�GRSSOHU�DQDO\VLV��7KHUHIRUH��WKH�SDWLHQWV¶�
postpartum and prenatal Hb and Htc values were compared. 
No correlation was observed between the possible Hb dec-
rease and resistance in the uterine artery. Other factors that 

might have an impact were also evaluated (uterine dimensi-
ons, gravida, parity, form of labor commencement, presence 
or non-presence of premature membrane rupture, duration of 
delivery, intrapartum lacerations, episiotomy, and birth weight) 
and no correlation was noted among these factors.

The mechanisms involved in the obliteration of the spiral artery 
lumen are thrombosis, endarteritis, and increased local vascu-
lar resistance due to intima-media thickness. Although these 
¿QGLQJV� UHÀHFW� WKH� FKDQJHV� LQ� V\VWHPLF� FLUFXODWLRQ�� WKH�PRVW�
common reason for this mechanical pressure is the mechanical 
pressure imposed by the contracted postpartum myometrium, 
which develops due to local immunological reasons [3, 4].

 To the best of our knowledge, there is no other study 
on this hypothesis. However, there are studies including post-
partum uterine artery doppler analysis and examining the 
changes in the parameters at postpartum weeks 4 and 6. The 
study by Guedes-Martins et al. investigated the uterine arterial 
FKDQJHV�GXULQJ�WKH�SRVWSDUWXP�¿UVW���ZHHN�SHULRG�XVLQJ�WUDQV-
vaginal doppler ultrasonography. In this study, they determined 
the mean uterine artery PI value at week 1 to be 1.22 (50th 
percentile value) [3]. In the present study, this value during the 
¿UVW�SRVWSDUWXP�PLQXWHV�ZDV�������,Q�WKH�VXEJURXS�DQDO\VLV�IRU�
primipara and multipara by Guedes-Martins et al., the mean 
PI values (50th percentile) for primipara and multipara patients 
were 1.29 and 1.12, respectively [3]. In the present study, the 
mean PI values for women who had never given birth (nulli-
para), those who had given birth once (primipara), and those 
who had multiple births (multipara) were 0.99, 1.02 and 1.16, 
UHVSHFWLYHO\��+RZHYHU��QR�VWDWLVWLFDO�VLJQL¿FDQFH�ZDV�REVHUYHG�
(p=0.510) [3]. The study by Diniz et al. evaluated uterine blood 
ÀRZV�XVLQJ�WZR�XOWUDVRQRJUDSK\�H[DPLQDWLRQV��WKH�¿UVW�DW����K�
and the second between days 31 and 50) [5]. In this study, the 
XOWUDVRQRJUDSK\�HYDOXDWLRQ�ZLWKLQ�WKH�¿UVW����K�VKRZHG�WKDW�WKH�
mean bilateral uterine artery PI value was 1.29. In the same 
study, this value for primipara and multipara patients was 1.25 
and 1.33, respectively [5].

 In their conference report in 2019, Kajdy et al. compa-
red the antenatal and postpartum uterine doppler values. In this 
retrospective cohort study, no correlation was observed betwe-
HQ�SRVWSDUWXP�EORRG�ORVV�DQG�XWHULQH�GRSSOHU�ÀRZV�>�@�

 Leukocytosis condition increases stably during 
pregnancy and postpartum period. The WBC values may re-
ach 15–20 × 109/L, whereas it was 5–12 × 109/L during the 
pre-pregnancy period. The mean WBC values at delivery may 
be as high as 14–16 × 109/L. There may be many causes for 
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increased leukocyte count in the blood, and its etiology and 
mechanism is unclear. Leukocytosis is actually a physiological 
response during delivery and afterwards [7]. Leukocytosis may 
also be observed in case of stress and dehydration. In the pre-
sent study, a minor correlation was observed between uterine 
doppler indices and WBC differences (p = 0.002). Especially, 
LQWUDSDUWXP�ORVV�RI�EORRG�DQG�ÀXLG�FDXVHV�K\SRYROHPLD��ZKLFK�
may have resulted in changes in the doppler parameters in the 
vascular system. Accordingly, the reason for the correlation we 
found in the present study is the increase in uterine artery resis-
tance secondary to hypovolemia and blood loss.

Our study has strengths and weaknesses. Primarily, our study 
was a prospective and single-centered with a standard fol-
low-up protocol, which is a strength, but the limited number of 
patients and the lack of a cohort involving postpartum hemorr-
hage were the weaknesses.

No correlation was observed between postpartum uterine ar-
tery doppler indices and postpartum early blood loss. However, 
a minor correlation was observed between leukocytosis and 
uterine artery doppler parameters. In the present study, dec-
reased Hb levels were within normal acceptable limits. Howe-
ver, this correlation may be more prominent in cases of higher 
Hb differences or postpartum hemorrhage conditions such as 
possible uterine atony. There is a need for further studies to 
determine this correlation.
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