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ABSTRACT

Objective: To evaluate the effectiveness of the Continuous Squeezing Suture (CSS) as a
conservative surgical technique for controlling hemorrhage in placenta previa and placenta
accreta spectrum (PAS) disorders, with the aim of reducing the need for hysterectomy.
Study Setting: This cross-sectional study was conducted at the Department of
Gynecology, DHQ Hospital, Faisalabad, over six months. Duration of Study: From 8
October 2024 to 8 April 2025. Data Collection: A total of 95 women aged 18-35 years
with an ultrasound-confirmed diagnosis of placenta previa with PAS (Creta, Increta,
Percreta) without bladder or pelvic organ involvement were included. Elective cesarean
sections were performed between 37 and 38 weeks of gestation, and the CSS technique
was applied intraoperatively to control hemorrhage. Preoperative and postoperative
hemoglobin levels were measured, and the mean hemoglobin drop was recorded.
Postoperative hematoma formation was assessed clinically. Results: The mean
hemoglobin drop postoperatively was 1.19 + 0.93 g/dL, which, while statistically
significant, indicated effective hemorrhage control without excessive blood loss.
Hematoma formation occurred in 27.4% of cases, a rate comparable to previous studies.
The findings suggest that CSS effectively controls bleeding in PAS cases and may help
reduce hysterectomy rates. Conclusion: CSS appears to be a simple, effective, and safe
surgical technique for hemorrhage control in placenta previa and PAS disorders,
demonstrating comparable hemostatic effectiveness to other conservative surgical
techniques. Future research should focus on comparing CSS with ACCSS and other
hemostatic suturing methods to further establish its role in reducing the need for
hysterectomy and optimizing maternal outcomes.

INTRODUCTION

Postpartum hemorrhage (PPH) has consistently been a
leading cause of maternal morbidity and mortality
worldwide,* with uterine atony being the most common
underlying factor and peripartum hysterectomy
remaining the only definitive treatment.? Over the time,
researchers have been striving to ascertain alternative
treatment techniques that involve lower morbidity and
preserve fertility.> Meanwhile, the cases of placenta
previa surged to 5.6 per 1,000 pregnancies, with
abnormally adherent placenta occurring in 24% of
women after their first cesarean section and escalating to
67% after four or more.*®

The increasing incidence of repeat cesarean sections
is largely responsible for both conditions. Placenta
accreta spectrum disorders have introduced a new
chapter in the management of PPH, as the forcible
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removal of an abnormally adherent placenta results in
severe hemorrhage from the placental bed.®
Consequently, peripartum hysterectomy has re-emerged
as the gold standard treatment for this form of PPH,
occurring three times more frequently than uterine atony.
However, it carries a morbidity rate of 40-50% and a
mortality rate of 7-10% in cases of placenta percreta.”®

In an effort to develop a conservative approach for
managing PPH due to uterine atony, B-Lynch introduced
an innovative compression suture. This breakthrough led
to the emergence of multiple variations worldwide,
significantly reducing the need for peripartum
hysterectomy in cases of uterine atony. As a result, the
time is ripe for advancements in the management of
placenta previa and placenta accreta spectrum (PAS)
disorders.” Chohan MA et al.'® evaluated the Continuous

Page | 518

Copyright © 2025. IJBR Published by Indus Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.70749/ijbr.v3i5.1120
mailto:saniazahra4656@yahoo.com
https://induspublishers.com/IJBR

Outcome of Conservative Management of Placenta Previa...

Shazia Batool

Squeezing Suture (CSS) as a simple, effective, and safe
technique for managing hemorrhage from the lower
uterine segment in cesarean sections performed for
placenta previa and PAS. Among the 47 cases studied, 7
(15%) had placenta creta, 29 (61.7%) had placenta
increta, and 11 (23.3%) had placenta percreta (grade 3a),
with 36 (76.6%) exhibiting a central anterior placenta.
The technique successfully prevented peripartum
hysterectomy in 97.8% of cases. Preoperatively, the
mean hemoglobin level was 10.6 + 0.52 g/dL, which
dropped to 9.28 + 1.48 g/dL postoperatively, indicating
a decline of 1.3 + 0.96 g/dL. Furthermore, 12 patients
(25.5%) developed minor intraoperative hematomas
near the suturing site.

This study seeks to determine the efficacy of the
Continuous Squeezing Suture (CSS) as a conservative
surgical approach for placenta previa and placenta
accreta spectrum during cesarean section, with the
intention of providing a safe, simple, and viable
alternative to hysterectomy.

METHODOLOGY

The study was conducted as a cross-sectional study at the
Department of Gynecology, DHQ Hospital, Faisalabad,
over six months following the approval of the synopsis
From 8 October 2024 to 8 April 2025. The sample size
was determined using the WHO sample size calculator,
based on a confidence interval of 95%, a population
mean of 9.28+1.48 g/dl, and an absolute precision of
0.30, resulting in a total of 95 participants. Women aged
18-35 years with an ultrasound diagnosis of
asymptomatic low-lying placenta and placenta previa
with placenta accreta spectrum disorder (PAS) without
bladder or other pelvic organ involvement (Creta,
Increta, Percreta) and those who wished to conserve their
uterus were included. Patients with PAS involving the
bladder or other pelvic organs (Grade 3B and 3C),
laterally situated placentae, and those requiring
emergency cesarean sections were excluded.

Following approval from the hospital's ethical
review committee (ERC), eligible cases were enrolled in
the trial. All participants provided written informed
consent. Demographic data and relevant risk factors, like
maternal age, gestational age, parity, and prior history of
placenta previa and cesarean sections, were documented.
All patients received corticosteroids at 34 weeks of
gestation, and their hemoglobin levels were assessed.
They were admitted at 36 weeks and provided with
counseling regarding the surgical procedure. Elective
cesarean sections were conducted between 37 and 38
weeks of gestation, employing the Continuous
Squeezing Suture (CSS) technique for hemorrhage
control. All surgeries were conducted following standard
operative protocols. Patients were reviewed on the
seventh postoperative day. Postoperative hemoglobin
concentration was measured, and the difference from the
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preoperative concentration was recorded to determine
the mean drop in hemoglobin. The presence of
hematoma was assessed based on clinical signs,
including the presence of red, black, or blue lumps
indicative of vascular trauma. Data were documented in
a predesigned proforma. SPSS version 25 was utilized
for statistical analysis. Continuous variables were
summarized as mean = SD, and categorical variables as
frequencies and percentages. The independent sample t-
test and chi-square test were applied, with stratification
for effect modifiers, using p < 0.05 for significance.

RESULTS

The demographic characteristics of the study population
indicate that the majority of patients (80.0%) were aged
between 18 and 30 years, while a smaller proportion
(20.0%) were between 30 and 35 years. The mean age of
participants was 25.53 years (SD * 4.78). Regarding
gestational age, most patients (54.7%) delivered before
36 weeks, whereas 45.3% had gestational ages between
37 and 38 weeks. The mean gestational age was recorded
as 36.45 weeks (SD + 0.50).

In terms of clinical history, a significant proportion
of the patients (74.7%) had a history of a previous
cesarean section, while only 25.3% were undergoing
their first C-section. This indicates that the majority of
the cases involved repeat cesarean deliveries, whichisan
important consideration when evaluating placental
adherence and surgical complications. Placental
characteristics revealed that the most common placental
location was anterior dominant (55.8%), followed by a
posterior location in 31.6% of cases. Additionally, a
small proportion (12.6%) had a low-lying anterior
placenta. The severity of placental adhesion spectrum
(PAS) varied, with increta being the most frequently
observed type (55.8%), followed by percreta (24.2%)
and creta (20.0%). In terms of placental grading, 71.6%
of cases were diagnosed with placenta praevia, whereas
28.4% were classified as having a low-lying placenta.
Postoperative outcomes were assessed based on
hematoma formation, which was observed in 27.4% of
cases, whereas 72.6% of patients had no hematoma
formation. This suggests that while a significant
proportion of patients experienced postoperative
complications, the majority had an uneventful recovery.

Table 1
Demographic Profile, Clinical History, Placental
Characteristics, and Postoperative Outcomes (n=95)

Variables Category Count Percent
Age (years) 18-30 76 80.0
>30-35 19 20.0
Demographics . <36 52 54.7
Gestational weeks '
Age (weeks) 37-38 43 453
weeks
Clinical Previous C-  Yes 71 74.7
history Section No 24 25.3
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Anterior

. 53 55.8
Placental domln_ant
. Posterior 30 31.6
Location Low Ivin
ymg- g 126
Placental (anterior)
Characteristics Creta 19 20.0
PAS Grade Increta 53 55.8
Percreta 23 24.2
Low lying 27 28.4
Placental Placenta 68 716
Grade .
praevia
Postoperative Hematoma Yes 26 27.4
Qutcome Formation No 69 72.6

Perioperative Hemoglobin Levels and Changes

The perioperative hemoglobin levels were assessed to
evaluate blood loss and its impact on patient outcomes.
The preoperative hemoglobin levels had a mean value of
10.58 g/dL (SD + 0.56), which was significantly higher
than the postoperative hemoglobin levels (9.38 g/dL, SD
+ 1.02). The mean hemoglobin drop recorded
postoperatively was 1.19 g/dL (SD + 0.93), indicating a
notable decline in hemoglobin levels after surgery. The
p-value for preoperative hemoglobin levels was 0.000,
suggesting a statistically significant difference, likely
highlighting the impact of surgical blood loss.

Table 2
Perioperative Hemoglobin Levels and Changes
Variable Mean N Standard P
deviation value?
Preoperative
Hemoglobin (g/dl) 1058 95 0.56
Postoperative
Hemoglobin (g/dI) 938 9 1.02 0.000
Hemoglobin Drop
(g/dl) 119 95 0.93
DISCUSSION

Placenta accreta spectrum (PAS) disorders remain a
significant challenge in obstetric practice due to their
association with massive hemorrhage, high maternal
morbidity, and an increased risk of hysterectomy. The
complexity of lower uterine segment (LUS)
vascularization and its limited contractile ability
contribute to excessive bleeding when the placenta is
separated, especially in placenta previa-associated PAS
cases. Our study highlights key demographic
characteristics,  perioperative  blood loss, and
postoperative outcomes, which are compared with
existing literature to contextualize findings and suggest
improvements in surgical management strategies.

Our study found that 74.7% of patients had a
previous cesarean section, confirming the well-
established association between prior uterine surgery
and PAS development. This is consistent with Chohan et
al. (2023),1° who reported that the incidence of PAS
disorders increases dramatically with repeated C-
sections, rising to 67% in women with four or more
cesarean deliveries. Similarly, Yiu Fai Wong et al.
(2023)™ and Lei Zhu et al. (2021)*2emphasized that prior
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cesarean delivery is the most significant risk factor for
PAS. These findings underscore the need for strict
clinical monitoring and planned delivery in high-risk
pregnancies. The mean gestational age in our study was
36.45 weeks, with 54.7% of cases delivering preterm
(<36 weeks), a finding consistent with Lei Zhu et al.
(2021),*2 where a high preterm delivery rate was
observed due to maternal and fetal risks associated with
PAS. This further supports the recommendation that
delivery planning in PAS cases should involve
multidisciplinary decision-making to optimize both
maternal and neonatal outcomes.

The classification of PAS in our study showed that
placenta increta was the most common type (55.8%),
followed by percreta (24.2%) and creta (20.0%). This
distribution aligns with findings from Jie Qin et al.
(2024)'* and Chohan et al. (2023),%° both of which
reported placenta increta as the predominant form of
PAS. Additionally, 71.6% of our cases were associated
with placenta previa, reinforcing the strong correlation
between PAS and abnormal placentation, as highlighted
by Wenxia Pan et al. (2023).2* These findings suggest
that antenatal diagnosis of placental invasion depth is
crucial for preoperative planning to minimize surgical
complications.

Our study utilized the Continuous Squeezing Suture
(CSS) technique as a conservative surgical approach for
hemorrhage control in PAS cases. The mean hemoglobin
drop of 1.19 g/dL (SD + 0.93), while statistically
significant, was not excessively high, suggesting that
CSS was effective in controlling hemorrhage without
leading to severe blood loss. This finding is comparable
to Chohan et al. (2023)'° where the mean hemoglobin
drop was 1.3 g/dL, despite the use of a different
hemostatic suturing technique. The rate of hematoma
formation in our study (27.4%) was slightly higher than
that reported by Chohan et al. (2023) (25.5%), but within
an expected range. These findings support the role of
CSS in PAS management, demonstrating its
effectiveness in  reducing major hemorrhagic
complications.

Chohan et al. (2023)% introduced the A. Chohan
Continuous  Squeezing Suture (ACCSS), which
effectively controlled hemorrhage in 97.8% of PAS
cases, with a mean blood loss of 2500 + 485 mL. Other
studies, such as Wenxia Pan et al. (2023),'* demonstrated
that uterine artery ligation (UAL) combined with clover
suturing significantly reduced intraoperative blood loss
(by 312 mL) and RBC transfusion requirements (by 1.08
units). The hematoma formation rate in our study
suggests that CSS was effective, but further refinement
of technique or additional hemostatic measures might
help further optimize outcomes.

Various surgical strategies have been explored to
manage PAS-related hemorrhage, including
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conservative management, compression sutures, and
vascular occlusion techniques. Sentilhes et al®®
introduced the expectant management (leaving the
placenta in situ) approach, which has been reported to
reduce hysterectomy rates by up to 78% but is associated
with significant maternal morbidity, including infection
and secondary postpartum hemorrhage. Other
approaches, such as Triple-P procedures and one-step
conservative surgeries, advocate for non-separation of
the placenta with myometrial resection, but these require
extensive pelvic devascularization and expensive
radiological setups, making them less accessible in
resource-limited settings.*®

Studies focusing on suture techniques for
hemorrhage control include uterine compression sutures,
cervical tamponade, and vascular occlusion techniques.
However, many of these lack standardized hemostatic
suturing techniques tailored for LUS bleeding in PAS
cases. Chohan et al. (2023)° found that ACCSS provided
rapid hemostasis within 5-10 minutes in 87.2% of cases,
making it a quicker alternative compared to traditional
hemostatic techniques. Other suturing techniques, such
as the Cho compression suture, achieve hemostasis by
compressing the anterior and posterior uterine walls, but
are associated with hematoma formation, intrauterine
adhesions, and abscess formation. Similarly, the
Nausicaa suture has been linked to uterine wall ischemia,
raising concerns about its long-term effects on uterine
integrity.'-% In contrast, CSS was successfully used in
our study and showed comparable effectiveness in
hemorrhage control.

The findings of our study reinforce the need for
improved surgical strategies to manage PAS-related

REFERENCES

1. Bienstock, J. L., Eke, A. C., &
Hueppchen, N. A. (2021). Postpartum
hemorrhage. New  England  Journal  of

Medicine, 384(17), 1635-1645.
https://doi.org/10.1056/nejmral513247

2. Miller, H. E., & Ansari, J. R. (2022). Uterine
atony. Current Opinion in Obstetrics &
Gynecology, 34(2), 82-89.
https://doi.org/10.1097/gc0.0000000000000776

3. Sarker, S., Das, M. K., Hoque, A. M.,
Sarkar, S., Sultana, S., Jesmin, S., & Khatun, R.
(2023). Outcome of lower uterine compressive
suture for the management of postpartum
hemorrhage due to placenta Previa during
cesarean section. TAJ: Journal of Teachers
Association, 35(2), 35-41.
https://doi.org/10.3329/taj.v35i2.63718

IJBR Vol.3 Issue.5 2025

hemorrhage. The success of CSS, alongside findings
from studies on ACCSS (Chohan et al., 2023)° and other
advanced suturing techniques, suggests that adopting
structured hemostatic methods may reduce transfusion
requirements and improve maternal outcomes.

Future Research Directions:

e Comparing the efficacy of CSS and ACCSS in
PAS cases.

e Assessing the impact of uterine artery ligation and
compression suturing on blood loss and
transfusion needs.

e Evaluating long-term  maternal  outcomes,
including fertility preservation and menstrual
recovery, following different PAS management
approaches.

CONCLUSION

Our study confirms that previous cesarean delivery is a
major risk factor for PAS, with a high prevalence of
placenta increta and significant hemorrhagic
complications. The 27.4% rate of hematoma formation
and substantial hemoglobin drop postoperatively
highlight the need for improved intraoperative
hemostatic strategies. Chohan et al. (2023) concluded
that ACCSS appears to be a simple, effective, and safe
treatment option for placenta previa and PAS disorders,
serving as an alternative to hysterectomy.® Given our
study's findings, CSS demonstrated similar effectiveness
in hemorrhage control and may offer a reliable
alternative for PAS management. Future research should
focus on comparing CSS with other conservative
hemostatic techniques to further establish its role in
reducing the need for hysterectomy.

4, Jiang, H., Wang, L., & Liang, J. (2019).
Uterine compression suture is an effective
mode of treatment of postpartum
haemorrhage. Pakistan Journal of Medical
Sciences, 36(2).
https://doi.org/10.12669/pjms.36.2.1072

5. AlQasem, M. H., Shaamash, A. H.,
Ghamdi, D. S., Mahfouz, A. A., &
Eskandar, M. A. (2023). Incidence, risk factors,
and maternal outcomes of major degree placenta
previa. Saudi Medical Journal, 44(9), 912-920.
https://doi.org/10.15537/smj.2023.44.9.202301

12

6. Patel-Lippmann, K. K., Planz, V. B.,
Phillips, C. H., Ohlendorf, J. M.,
Zuckerwise, L. C., & Moshiri, M. (2023).

Placenta Accreta spectrum disorders: Update
and pictorial review of the SAR-ESUR joint

Page | 521

Copyright © 2025. IJBR Published by Indus Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1056/nejmra1513247
https://doi.org/10.1097/gco.0000000000000776
https://doi.org/10.3329/taj.v35i2.63718
https://doi.org/10.12669/pjms.36.2.1072
https://doi.org/10.15537/smj.2023.44.9.20230112
https://doi.org/10.15537/smj.2023.44.9.20230112

Shazia Batool

10.

11.

12.

13.

14.

IJBR Vol.3 Issue.5 2025

Outcome of Conservative Management of Placenta Previa...

consensus statement for
MRI. RadioGraphics, 43(5).
https://doi.org/10.1148/rg.220090

Wasim, T., Bushra, N., Riaz, S., & Igbal, H. I.
(2020). Fetomaternal outcome in patients with
placenta previa. Pakistan Journal of Medical
Sciences, 36(5).
https://doi.org/10.12669/pjms.36.5.1647

Poljak, B., Khairudin, D., Wyn Jones, N., &
Agten, A. K. (2023). Placenta accreta spectrum:
Diagnosis and management. Obstetrics,
Gynaecology & Reproductive Medicine, 33(8),
232-238.
https://doi.org/10.1016/j.09rm.2023.05.004
Oyelese, Y., & Shainker, S. A. (2024). Placenta
Previa. Clinical Obstetrics &
Gynecology, 68(1), 86-92.
https://doi.org/10.1097/grf.0000000000000911
Chohan, M. A., Butt, P. F., Imran, D. M.,
Zahra, D. S., & Chohan, D. M. (2022). Placenta
Accreta spectrum disorders:  A. Chohan
continuous squeezing suture (ACCSS) for
controlling haemorrhage from the lower uterine
segment at caesarean section. Pakistan Journal
of Medical Sciences, 39(1).
https://doi.org/10.12669/pjms.39.1.6990

Wong, Y. F., Lo, T. K., Chan, V. Y., Ng, V. K,,
Yung, W. K, Tsang, H. H., Koo, C. H.,
Cho, D. H., Lau, W. L., & Leung, W. C. (2023).
Conservative management for placenta accreta
spectrum disorders: Experience of a regional
hospital from 2013 to 2021. Hong Kong Journal
of Gynaecology, Obstetrics and
Midwifery, 23(2), 93-100.
https://doi.org/10.12809/hkjgom.23.2.342

Zhu, L., Lu,J., Huang, W., Zhao,J., Li, M.,
Zhuang, H., Li, Y., Liu, H., & Du, L. (2021). A
modified suture technique for the treatment of
patients with pernicious placenta previa and
placenta accreta spectrum: A case series. Annals
of Translational Medicine, 9(14), 1140-1140.
https://doi.org/10.21037/atm-21-2318

Qin, J., Tang, L., Liang, J., & Wei, H. (2024).
Conservative surgical approach for placenta
Accreta spectrum. Obstetrics and Gynecology.
https://doi.org/10.5772/intechopen.114977

Pan, W., Chen, J., Zou, Y., Yang, K., Liu, Q.,
Sun, M., Li, D., Zhang, P., Yue, S., Huang, Y.,
& Wang, Z. (2023). Uterus-preserving surgical
management of placenta accreta spectrum
disorder: A large retrospective study. BMC
Pregnancy and Childbirth, 23(1).

=

15.

16.

17.

18.

19.

20.

21.

https://doi.org/10.1186/s12884-023-05923-9

SENTILHES, L., KAYEM, G., &
SILVER, R. M. (2018). Conservative
management of placenta Accreta
spectrum. Clinical Obstetrics &

Gynecology, 61(4), 783-794.
https://doi.org/10.1097/grf.0000000000000395
Palacios-Jaraquemada, J. M., Fiorillo, A.,
Hamer, J., Martinez, M., & Bruno, C. (2020).
Placenta accreta spectrum: A hysterectomy can
be prevented in almost 80% of cases using a
resective-reconstructive technique. The Journal
of Maternal-Fetal & Neonatal Medicine, 35(2),
275-282.
https://doi.org/10.1080/14767058.2020.171671
5

El Gelany, S. A, Abdelraheim, A. R.,
Mohammed, M. M., Gad El-Rab, M. T.,
Yousef, A. M., Ibrahim, E. M., &
Khalifa, E. M. (2015). The cervix as a natural
tamponade in postpartum hemorrhage caused by
placenta previa and placenta previa accreta: A
prospective  study. BMC  Pregnancy and
Childbirth, 15(1).
https://doi.org/10.1186/s12884-015-0731-9
Meng, Y., Wu, P., Deng, D., Wu, J., Lin, X,,
Beejadhursing, R., Zha, Y., Qiao, F., Feng, L.,
Liu, H., & Zeng, W. (2017). Multifaceted spiral
suture. Medicine, 96(49), e9101.
https://doi.org/10.1097/md.0000000000009101
Shih, J., Liu, K., Kang, J., Yang, J., Lin, M., &
Yu, C. (2018). ‘Nausicaa’ compression suture:
A simple and effective alternative to
hysterectomy in placenta accreta spectrum and
other  causes of  severe  postpartum
haemorrhage. BJOG: An International Journal
of Obstetrics & Gynaecology, 126(3), 412-417.
https://doi.org/10.1111/1471-0528.15410
Majeed, T., Wabheed, F., Mahmood, Z.,
Saba, K., Mahmood, H., & Bukhari, M. H.

(2015). Frequency of placenta previa in
previously  scarred and non  scarred
uterus. Pakistan Journal of Medical

Sciences, 31(2).
https://doi.org/10.12669/pjms.312.6509
Showman, H. A. K., Alizzi, F. J., Helmi, Z. R.,
Ismael, V. A., & Fawzi, H. A. (2019). Placenta
accrete spectrum disorders: A single centre
experience over four years in the view of
international guidelines. J Pak Med
Assoc, 69(8), S68-S72.

Page | 522

@ Copyright © 2025. IJBR Published by Indus Publishers
EY2 N This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.1148/rg.220090
https://doi.org/10.12669/pjms.36.5.1647
https://doi.org/10.1016/j.ogrm.2023.05.004
https://doi.org/10.1097/grf.0000000000000911
https://doi.org/10.12669/pjms.39.1.6990
https://doi.org/10.12809/hkjgom.23.2.342
https://doi.org/10.21037/atm-21-2318
https://doi.org/10.5772/intechopen.114977
https://doi.org/10.1186/s12884-023-05923-9
https://doi.org/10.1097/grf.0000000000000395
https://doi.org/10.1080/14767058.2020.1716715
https://doi.org/10.1080/14767058.2020.1716715
https://doi.org/10.1186/s12884-015-0731-9
https://doi.org/10.1097/md.0000000000009101
https://doi.org/10.1111/1471-0528.15410
https://doi.org/10.12669/pjms.312.6509

Shazia Batool Outcome of Conservative Management of Placenta Previa. ..

C ight © 2025. IJBR Published by Indus Publish Page | 523
opyrig . ublished by Indus Publishers
DBR Vol.3 Issue.5 2025 BY_NC_Sh This work is licensed under a Creative Commons Attribution 4.0 International License.




