Feto-maternal Consequences of Placental Abruption: A Multi-center Study...

Proceedings S.Z.M.C. Vol: 39(4): pp. 216-221, 2025. PSZMC-1001-39-4-2025

ORIGINAL ARTICLE
Feto-maternal Consequences of Placental

Abruption: A Multicenter Study

Noor-ul-Ayin’, Rana Abid Ali 2, Uzma Zia?, Tayyaba Majeed’, Samra Maobeen?, Mirza
Zeeshan Sikandar '

Affiliation:

" Central Park Teaching Hospital, Lahore

2 Avicenna Medical College, Lahore

3 Ghurki Trust and Teaching Hospital, Lahore

Correspondence:

Author Contributions:

NA, RAA, UZ, TM, SM, MZS:

o Each author made substantial contributions to the
conception and design of the study, or acquisition,

Dr. Mirza Zeeshan Sikandar (B. Sc MBBS), Department of Medicine, Central Park analysis, and interpretation of data.

Medical College, Lahore, Pakistan. e All authors were involved in drafting the
E-mail: m.zee.shan@hotmail.com manuscript or critically revising it for important
Received: Oct 30, 2024, Accepted: Dec 26, 2025, Published: Dec 31, 2025 intellectual content.

DOI: https://doi.org/10.47489/szmc.v39i4.650

Data Availability: The corresponding author can provide access upon request « Al authqrs approved t.he final version of the
Funding: No funding received manuscript to be published and agree to be

Competing Interest: No competing interest to declare accountable for all aspects of the work.

ABSTRACT

Background: The term "placental abruption" refers to a condition in which the fetus remains within the uterus beyond the
20th week of pregnancy, and the placenta separates from the uterine wall, either completely or partially. Placenta abruption
is associated with worse fetal outcomes.

Objectives: To determine the feto-maternal consequences in pregnant females presenting with placental abruption in terms
of fetal death, preterm delivery, postpartum hemorrhage, and uterine atony.

Methods: One hundred females with placental abruption were included from emergency of a tertiary care hospital in Lahore,
Pakistan. Females were screened for maternal anemia, and HELLP syndrome was noted. Females were also observed for
intrauterine death, mode of delivery, preterm delivery, stillbirth, postpartum hemorrhage and uterine atony were noted. Total
hospital stay was also noted. All this data was recorded on proforma and analyzed in SPSS v23.

Results: The average age of the female participants in this research was 31.51 + 7.70 years. The symptoms of abruption
lasted 5.16 + 1.48 days on average. Anemia accounted for 36 (36%), followed by pregnancy-induced hypertension (33%)
and abnormal amniotic fluid index (28%) and trauma (3%). Anemia was the leading cause of abruption. Upon doing a clinical
examination, it was found that 15 (15%) of the female patients had HELLP syndrome, 4 (4%) had intrauterine death, 56
(56%), had preterm delivery, 8 (8%) had stillbirths, 40 (40%) had postpartum hemorrhage, and 17 (17%) had unborn
children.

Conclusion: The chances of feto-maternal consequences of placental abruption are high, especially preterm delivery and
post-partum hemorrhage.

Keywords: placental abruption, intrauterine fetal death, stillbirth, postpartum hemorrhage

INTRODUCTION: The term "placental abruption" refers to a condition in which the fetus remains within the
uterus beyond the 20th week of pregnancy, and the placenta separates from the uterine wall, either completely
or partially [1]. Despite having a low frequency of around 0.4-1%, placental abruption accounts for 10% of
neonatal fatalities in affluent nations [2,3]. Based on the information at hand, stomach discomfort (occurs in
70% of instances), vaginal bleeding (occurs in 35-80% of cases), uterine contractions or soreness, and
anomalies in the fetal heart rate (occurs in 75% of cases) are the most prevalent signs of abruption placenta
[4]. Mei et al. found a substantial negative correlation between the clinical appearance of abruption placenta
and worse outcomes for both the mother and the fetus, particularly when the condition was associated with
stomach discomfort [5].

Uterine hypertonicity, non-reassuring fetal heart rate rhythm, and severe vaginal bleeding coupled with tetanic
uterine contractions are the clinical features of abruption. The exact cause of abruption is unknown, but there
are a few risk factors that have been linked to the condition, including high parity, advanced maternal age, low
socioeconomic status, cigarette smoking, abdominal trauma, alcohol use, crack cocaine use during pregnancy,
maternal hypertension, polyhydramnios, multiple pregnancies, thrombophilia’s and abortive history [4].
Unfavorable fetal outcomes are also noted in instances with abruption placenta, and these include intrauterine
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growth restriction, preterm delivery, low birth weight, fetal distress, poor Apgar score, transfer to the newborn
intensive care unit, stillbirth, congenital abnormalities, and perinatal mortality, which may range from 4.4 to
67.3% [6]. In women with placental abruption and intrauterine fetal demise, bleeding during delivery was
substantially higher with caesarean delivery than during vaginal birth. On the other hand, instances with vaginal
deliveries had serious complications, including uterine rupture and maternal mortality. Regardless of the
delivery method, women experiencing placental abruption with intrauterine fetal demise should be managed
carefully [7,8]. The prevalence of placental abruption is around 6.7% in Pakistani population and most of them
tend to be asymptomatic, where the diagnosis is made when antenatal hemorrhage starts or done by the
presence of retro-placental clot postpartum. The purpose of this research is to ascertain the effects on the fetus
and mother when a pregnant woman presents with placental abruption. This study exclusively evaluated the
outcomes of placental abruption. However, these have not been documented before. Typically, women with
placental abruption remain asymptomatic in start and present late when complications start, putting them at risk
for hazardous outcomes (e.g., anemia, HELLP syndrome, intrauterine fetal death, postpartum hemorrhage or
preterm birth). Therefore, this study was planned to confirm the extent of problems in local population. So that
in future, we may counsel females to attend antenatal visits properly to timely diagnose abruption and prevent
its adverse consequences. This study would not only provide evidence for policymakers but would also alert
healthcare providers to emphasis on concentrating on this problem.

METHOD: This descriptive, cross-sectional multi-centric study was conducted at Department of Obstetrics
& Gynecology, of different hospitals in Lahore for 6 months May 2024 to November 2024. By using 95%
confidence level, 5% margin of error and percentage of HELLP syndrome i.e. 6.25% among females with
abruption placenta, sample of 100 cases was calculated [8]. All the females were enrolled by applying
Nonprobability, consecutive sampling as who fulfilled following selection criteria. Females of age 18-45 years,
parity <5, presenting at gestational age >24 weeks (assessed by their LMP) diagnosed with placental abruption
were enrolled in the study. Females do not want to take part in study, placenta previa or accreta, lower genital
tract, with bleeding disorders were excluded from the study.

Placental abruption was defined as separation of placenta from uterine wall due to maternal high blood
pressure, abdominal trauma and substance misuse. Females present with painful vaginal bleeding. On
examination, the uterus may be tense and painful on palpation were enrolled in the study. Prior written informed
consent was obtained. Name, age, parity, BMI, gestational age, length of symptoms, and reason of anemia and
abruption placenta were among the demographic characteristics that were also recorded. Maternal anemia was
checked in females, and HELLP syndrome was identified. Anemia was labeled as if hemoglobin level of mother
was <10 g/dl in last trimester. Cardiotocography was used on females to assess the fetal status. Intrauterine
death was recorded on cardiotocography if there was no fetal movement or heart rate seen on 2-4 occasions.
After that, the manner of delivery was observed, and the females were monitored till delivery. Preterm birth was
identified as occurring before the full 37 weeks of gestation. If vaginal birth takes place, the vaginal delivery was
labelled as successful. A stillbirth was also reported to have occurred. Females were sent to post-delivery wards
after giving birth, where they received 24-hour follow-up care. A diagnosis of postpartum hemorrhage was made
if the amount of blood loss was more than 500 milliliters in less than two hours after vaginal delivery and blood
loss was more than 1000 milliliters in less than two hours after cesarean section. It was also observed that there
was uterine atony. The whole hospital stay was recorded. This data was all entered into proforma records.
Statistical Analysis: All data was entered into and analyzed in SPSS v. 25.0. Mean and standard deviation were
calculated for age, BMI, gestational age, duration of hospitalization Frequency and percentage were calculated
for parity, preterm delivery, maternal anemia, mode of delivery, postpartum hemorrhage, uterine atony, HELLP
syndrome, still birth. Chi-square test was applied for comparison, keeping p-value <0.05 as significant. Ethical
approval was taken from Central Park Teaching Hospital, Lahore (ERC letter number: 1482, dated 31-5-2024.).

RESULTS: The mean age of females was 31.51 + 7.70 years. The mean BMI was 25.30 * 4.14 kg/m2. The
mean gestational age at presentation was 30.70 + 3.42 weeks. Out of 100 females, 27 (27%) were primiparous
while 73 (73%) were multiparous. Out of 100 females, 52 (52%) females had booked status and were following
antenatal visits properly, while 48 (48%) were un-booked females and present in emergency. The mean
duration of abruption symptoms was 5.16 + 1.48 days. Table 1The major cause of abruption was anemia 36
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(36%), followed by pregnancy-induced hypertension 33 (33%), abnormal amniotic fluid index 28 (28%) and
trauma (3 (3%). Fig 1

Table 1: Baseline Information of Females Enrolled in the Study:

Study Variables (n=100) F (%)/ mean £ SD
Age (years) 315611770
BMI (kg/m?) 25.30+4.14
Gestational age (weeks) 30.70 £ 342
Parity Primiparous 27 (27%)
Multiparous 73 (73%)
Booking status Booked 48 (48%)
Unbooked 52 (52%)
Duration of symptoms (days) 5.16 + 1.48

Count

33
33.00%

Pregnancy induced Anemia Trauma Abnormal amniotic fluid
hypertension index

Cause

Fig-1: Cause of abruption in presenting females (n = 100)

On fetal surveillance, intrauterine death was noted in 4 (4%) cases. Preterm delivery occurred in 56 (56%)
cases and still birth was noted in 8 (8%) cases. Table 2
Table 2: Outcome of Females with Placental Abruption:

Outcomes of Patients (n=100) F (%), mean £ SD
HELLP syndrome 15 (15%)
Intrauterine death 4 (4%)

Preterm delivery 56 (56%)

Still birth 8 (8%)

Blood loss (ml) 887.89 + 564.94
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Postpartum hemorrhage 40 (40%)
Uterine atony 17 (17%)
Hospital stay (days) 4.29 + 1.67

On clinical examination, HELLP syndrome was detected in 15 (15%) females. All females underwent delivery
through cesarean section (100%), and mean blood loss was noted as 887.89 + 564.94 ml. There were 40 (40%)
who developed Postpartum hemorrhage after delivery. Uterine atony occurred in 17 (17%) females which was
later controlled. The mean hospital stay of females was 4.29 + 1.67 days. Table 2. Among booked and
unbooked females, outcome of booked females was better than unbooked females, although the difference
was insignificant (p-value >0.05) on appliance of chi-square test as explained in Table 3.

Table 3: Comparison of Outcome in Booked and Unbooked Females:

0,
Study Variables n(%) p-value
Unbooked (n=)52 Booked (n=48)

HELLP syndrome 7 (13.5%) 8 (16.7%) 0.654
Intrauterine death 2 (3.8%) 2 (4.2%) 0.935
Preterm delivery 30 (57.7%) 26 (54.2%) 0.723
Still birth 7 (13.5%) 1(2.1%) 0.036
Postpartum hemorrhage 19 (36.5%) 21 (43.8%) 0.462

0.327
Uterine atony 7 (13.5%) 10 (20.8%)
Hospital stay >3 31 (59.6%) 28 (58.3%) 0.896

DISCUSSION: In this study, it was indicated that the average length of time abruption symptoms persisted
was 5.16 £ 1.48 days. Anaemia 36 (36%), pregnancy-induced hypertension 33 (33%), abnormal amniotic fluid
index 28 (28%) and trauma 3 (3%), were the leading causes of abruption. Upon clinical examination, it was
found that 15 (15%) of the female patients had HELLP syndrome, 4 (4%) had intrauterine death, 56 (56%), had
preterm delivery, 8 (8%) had stillbirths, 40 (40%) had postpartum haemorrhage, and 17 (17%) had uterine
atony. Memon et al., conducted a similar study and observed that the key risk factors were preterm membrane
rupture, low birth weight foetus, anaemia, multiple gestations, multigravidity, pregnancy-induced hypertension,
pre-eclampsia, and recurrent caesarean sections. We also observed few of them in our study. Anaemia,
pregnancy-induced hypertension; abnormal amniotic fluid index; and trauma were the leading causes of
abruption in our studied population. Accordign to study by Memon et al., among the 83% of women with
placental abruption who were anaemic, 91% got blood transfusions [9].

According to Siddique et al., 34% of infants were stillborn or died in utero, while 66% of newborns were delivered
alive. The foetal outcome was influenced by the gestational age at presentation. Sixty-six percent of the 30
newborns that appeared before 32 weeks of gestation were stillbirths or intrauterine deaths. Of the patients,
42% underwent a caesarean section and 58% gave birth vaginally. Of the patients, 32% had grade | abruption
and 34% suffered grade 3 abruption. In 18% of cases, there were postpartum haemorrhages. They came to
the conclusion that all labour ward personnel needed to be knowledgeable about the origins, symptoms, and
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consequences of diseases, and that prompt action might assist lower the morbidity and death rates for mothers
and newborns [10].

Siddiqui et al., found in a different research that abruptio placentae had considerably higher rates of perinatal
death and stillbirths (52.97% against 18.18% and 534/1000 versus 230/1000, respectively; p < 0.01). In abruptio
placentae, there were also noticeably more near-miss occurrences (22.27% vs 11.18%; p < 0.01). Abruptio
placentae also had considerably higher rates of hypovolemic shock and coagulation failure (p < 0.05) [11].
Although it is a relatively uncommon occurrence, placental abruption has to be managed quickly. Most placental
abruptions happen before to 37 weeks of gestation. One of the main causes of neonatal death and maternal
morbidity is placental abruption. The woman who has placental abruption faces many risks, including bleeding
disorders, particularly disseminated intravascular coagulopathy, hysterectomy, haemorrhage and the
requirement for blood transfusions, and renal failure. Sheehan syndrome and postpartum pituitary gland
necrosis may arise from them [12,13].

In addition to being far more prevalent, maternal anaemia and excessive blood loss were also seen in females
with placental abruption. When only patients who had undergone caesarean sections were included, no
statistically significant variations in blood loss were seen across the groups. Uterine atony or subatony instances
were not seen [8]. It is important to note that the implications of placental abruption, regrettably, extend far
beyond the perinatal stage and impact the long-term prognosis for mothers. Numerous regional investigations,
meta-analyses, and a newly released umbrella review all indicated an elevated risk of cardiovascular morbidity
and death [14]. Despite the lack of clarity around the association between cardiovascular illnesses and
placental abruption, the extensive literature suggests that the two ailments may have an etiological component.
Patients who had a history of placental abruption also had a decreased risk of breast cancer and a greater risk
of lung cancer, according to findings recently presented by Riihimaki et al [15]. They were also more likely to
die and had a tendency to pass away earlier than women without a history of placental abruption [16].
Placental abruption has also been linked in a number of studies to lower birth Apgar scores, a higher risk of
cerebral palsy, neonatal hypoxic-ischemic encephalopathy, intracranial hemorrhage, coagulation dysfunction,
breathing difficulties, longer hospital stays, and a higher frequency of intensive care unit admissions [17-19].
There exists a correlation between the proportion of prematurely split placenta and the severity of newborn
problems [20,21]. In our investigation, 8 still births were found during delivery, out of which 7 were from
unbooked group. Nevertheless, other investigators have shown higher rates of stillbirth and neonatal mortality
in cases of placental abruption. It's interesting to note that placental abruption also increased overall mortality
in children, who mostly survived, by 10-fold in the first year of life (28—365 days) and 15-fold in the newborn
period (0—27 days), with the rise continuing to be substantial even after the period of time that the children were
born occurred [22,23].

This was a multi-centric study. But for a multi-centric study, the sample size was very small. During study period,
we also observed few other rare complications. But could not be recorded. So in future studies, comparative
studies should be done to calculate risk of complications de to placental abruption with larger number of cases.
In future, proper screening methods and awareness programs should be introduced to make females aware of
the placental abruption and prevent its consequences.

CONCLUSION: In this study, we observed that the risk of adverse feto-maternal consequences are high in
females having placental abruption, especially preterm delivery and post-partum hemorrhage. These
complications are alarming. Now in future, we will advise females with risk of placental abruption or present
with placental abruption to take special care in order to prevent feto-maternal adverse consequences.

REFERENCES:

1. Kovo M, Schreiber L. Placental histopathology and pregnancy outcome in placental abruption. Thrombosis Update
2021;5:100087. https://doi.org/10.1016/j.tru.2021.100087

2. DesdJardin JT, Healy MJ, Nah G, Vittinghoff E, Agarwal A, Marcus GM, et al. Placental Abruption as a Risk Factor for
Heart Failure. Am J Cardiol. 2020 Sep 15;131:17-22. https://www.ajconline.org/article/S0002-9149(20)30611-
1/abstract

3. Odendaal H, Wright C, Schubert P, Boyd TK, Roberts DJ, Brink L, et al. Associations of maternal smoking and drinking
with fetal growth and placental abruption. Eur J Obstet Gynecol Reprod Biol. 2020 Oct;253:95-102.
https://www.ejog.org/article/S0301-2115(20)30460-7/abstract

4. LiY,TianY, LiuN, ChenY, Wu F. Analysis of 62 placental abruption cases: Risk factors and clinical outcomes. Taiwan
J Obstet Gynecol. 2019 Mar;58(2):223-226. https://doi.org/10.1016/j.tj0g.2019.01.010

220 | Page


https://doi.org/10.1016/j.tru.2021.100087
https://www.ajconline.org/article/S0002-9149(20)30611-1/abstract
https://www.ajconline.org/article/S0002-9149(20)30611-1/abstract
https://www.ejog.org/article/S0301-2115(20)30460-7/abstract
https://doi.org/10.1016/j.tjog.2019.01.010

Feto-maternal Consequences of Placental Abruption: A Multi-center Study...

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mei Y, Lin Y. Clinical significance of primary symptoms in women with placental abruption. J Matern Fetal Neonatal
Med. 2018 Sep;31(18):2446-2449. https://doi.org/10.1080/14767058.2017.1344830.

Saquib S, Hamza Lama K, AlSayed A, Saeed F, Abbas M. Prevalence and Its Feto-Maternal Outcome in Placental
Abruption: A Retrospective Study for 5 Years from Dubai Hospital. Dubai Medical Journal 2020;3(1):26-31.
https://doi.org/10.1159/000506256

Wada Y, Takahashi H, Sasabuchi Y, Usui R, Ogoyama M, Suzuki H, et al. Maternal outcomes of placental abruption
with intrauterine fetal death and delivery routes: A nationwide observational study. Acta Obstet Gynecol Scand. 2023
Jun;102(6):708-715. https://doi.org/10.1111/a0gs.14569.

Baczkowska M, Kosinska-Kaczynska K, Zgliczynska M, Brawura-Biskupski-Samaha R, Rebizant B, Ciebiera M.
Epidemiology, Risk Factors, and Perinatal Outcomes of Placental Abruption-Detailed Annual Data and Clinical
Perspectives from Polish Tertiary Center. Int J Environ Res Public Health. 2022 Apr 23;19(9):5148.
https://doi.org/10.3390/ijerph19095148.

Memon NY, Naz S, Soomro S, Baloch R. Frequency of anemia among patients of placental abruption. Rawal Med J
2013;38(1):56-8. https://www.rmj.org.pk/index.php?mno=22074

Siddique S, Afridi H, Riaz B, Afridi IUK. Fetomaternal Outcome in Placental Abruption. PUMHS 2021;15(8):1971-4.
DOI: https://doi.org/10.53350/pjmhs211581971

Siddiqui SA, Tarig G, Soomro N, Sheikh A, Shabih-ul-Hasnain F, Memon KA. Perinatal outcome and near-miss
morbidity between placenta previa versus abruptio placentae. Journal of the College of Physicians and Surgeons
Pakistan 2011;21(2):79-83. https://www.jcpsp.pk/archive/2011/Feb2011/05.pdf

Workalemahu T, Enquobahrie DA, Gelaye B, Sanchez SE, Garcia PJ, Tekola-Ayele F, et al. Genetic variations and
risk of placental abruption: A genome-wide association study and meta-analysis of genome-wide association studies.
Placenta. 2018 Jun;66:8-16. https://doi.org/10.1016/j.placenta.2018.04.008 .

Schmidt P, Skelly CL, Raines DA. Placental Abruption. StatPearls. Treasure Island (FL) ineligible companies.
Disclosure: Christy Skelly declares no relevant financial relationships with ineligible companies. Disclosure: Deborah
Raines declares no relevant financial relationships with ineligible companies.: StatPearls Publishing Copyright © 2024,
StatPearls Publishing LLC.; 2024. https://www.ncbi.nlm.nih.gov/books/NBK482335/

Okoth K, Chandan JS, Marshall T, Thangaratinam S, Thomas GN, Nirantharakumar K, Adderley NJ. Association
between the reproductive health of young women and cardiovascular disease in later life: umbrella review. BMJ. 2020
Oct 7:;371:m3502. https://doi.org/10.1136/bmj.m3502.

Riihimaki O, Tikkanen M, Melin J, Andersson S, Metsaranta M, Nuutila M, et al. Subsequent risk of cancer among
women with a history of placental abruption. Acta Oncol. 2019 Jan;58(1):52-56.
https://medicaljournalssweden.se/actaoncologica/article/view/24337.

Riihimaki O, Paavonen J, Luukkaala T, Gissler M, Metsaranta M, Andersson S, et al. Mortality and causes of death
among women with a history of placental abruption. Acta Obstet Gynecol Scand. 2017 Nov;96(11):1315-1321.
https://doi.org/10.1111/a0gs.13212.

Downes KL, Shenassa ED, Grantz KL. Neonatal Outcomes Associated With Placental Abruption. Am J Epidemiol.
2017 Dec 15;186(12):1319-1328. https://doi.org/10.1093/aje/kwx202.

Ni S, Wang X, Cheng X. The comparison of placental abruption coupled with and without preeclampsia and/or
intrauterine growth restriction in singleton pregnancies. J Matern Fetal Neonatal Med. 2021 May;34(9):1395-1400.
https://doi.org/10.1080/14767058.2019.1637850.

Ichizuka K, Toyokawa S, lkenoue T, Satoh S, Hasegawa J, lkeda T, Tamiya N, Nakai A, Fujimori K, Maeda T,
Kanayama N, Masuzaki H, lwashita M, Suzuki H, Takeda S. Risk factors for cerebral palsy in neonates due to placental
abruption. J Obstet Gynaecol Res. 2021 Jan;47(1):159-166. https://doi.org/10.1111/jog.14447.

Yin X, Chen Z, Yang L, Shao Q, Chen C, Feng Z. Coagulation function and placental pathology in neonates with
placental abruption. International Journal of Clinical and Experimental Pathology 2018;11(2):604.
https://pmc.ncbi.nim.nih.gov/articles/PMC6957995/

Onishi K, Tsuda H, Fuma K, Kuribayashi M, Tezuka A, Ando T, Mizuno K. The impact of the abruption severity and
the onset-to-delivery time on the maternal and neonatal outcomes of placental abruption. J Matern Fetal Neonatal
Med. 2020 Nov;33(22):3775-3783. https://doi.org/10.1080/14767058.2019.1585424.

Han M, Liu D, Zeb S, Li C, Tong M, Li X, et al. Are maternal and neonatal outcomes different in placental abruption
between women with and without preeclampsia? Placenta. 2019 Sep 15;85:69-73.
https://doi.org/10.1016/j.placenta.2019.07.003.

Riihimaki O, Metsaranta M, Paavonen J, Luukkaala T, Gissler M, Andersson S, Nuutila M, Tikkanen M. Placental
Abruption and Child Mortality. Pediatrics. 2018 Aug;142(2):e20173915. https://doi.org/10.1542/peds.2017-3915.

The Authors:

Dr. Mirza Zeeshan Sikandar (B. Sc MBBS), Department of Medicine, Central Park Medical College, Lahore, Pakistan
Dr. Noor-ul-Ayin, Post Graduate Resident, Department of Obstetrics and Gynaecology, Central Park Teaching
Hospital, Lahore.

Dr. Rana Abid Ali, Senior Registrar, Department of Obstetrics and Gynaecology , Avicenna Medical College,
Lahore.

Dr. Uzma Zia, Assistant Professor, Department of Obstetrics and Gynaecology , Avicenna Medical College, Lahore.
Prof. Tayyaba Majeed, Professor, Department of Obstetrics and Gynaecology , Central Park Teaching Hospital,
Lahore.

Dr. Samra Mobeen, Senior Registrar, Department of Obstetrics and Gynaecology, Ghurki Trust and Teaching
Hospital, Lahore.

221 |Page


https://doi.org/10.1080/14767058.2017.1344830
https://doi.org/10.1159/000506256
https://doi.org/10.1111/aogs.14569
https://doi.org/10.3390/ijerph19095148
https://www.rmj.org.pk/index.php?mno=22074
https://doi.org/10.53350/pjmhs211581971
https://www.jcpsp.pk/archive/2011/Feb2011/05.pdf
https://doi.org/10.1016/j.placenta.2018.04.008
https://www.ncbi.nlm.nih.gov/books/NBK482335/
https://doi.org/10.1136/bmj.m3502
https://medicaljournalssweden.se/actaoncologica/article/view/24337
https://doi.org/10.1111/aogs.13212
https://doi.org/10.1093/aje/kwx202
https://doi.org/10.1080/14767058.2019.1637850
https://doi.org/10.1111/jog.14447
https://pmc.ncbi.nlm.nih.gov/articles/PMC6957995/
https://doi.org/10.1080/14767058.2019.1585424
https://doi.org/10.1016/j.placenta.2019.07.003
https://doi.org/10.1542/peds.2017-3915

