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ABSTRACT

Aim: To evaluate the effectiveness of a vacuum retraction cannula (VRC) for the prevention of postpartum hemorrhage (PPH) in major degree
placenta previa (PP).

Materials and methods: The study was an ambidirectional interventional cohort study undertaken in the Department of Obstetrics and
Gynaecology, for 18 months in the tertiary care center, after obtaining the Institute Human Ethical Committee (IHEC) clearance. The effectiveness
of aVRC was evaluated in pregnant women undergoing an elective or emergency cesarean section for major degree placenta previa. The primary
outcome was the number of cases that were prevented from PPH.

Results: Out of a total of 15 patients, the treatment prevention rate in our study was estimated to be 20% (95% confidence interval [CI]: 17.5-22.5).
The mean total blood loss intraoperatively was 1218.57 mL (1132.23-1304.91). The total mean duration for the cannula kept in situ was 940.71
minutes (821.12-1060.31). In total, 6 (40%) patients had received blood products. The average of preoperative hemoglobin was 11.06 g/dL
(10.76-11.37) and the postop day 2 hemoglobin was 9.05 mg/dL (8.67-9.42). The median length of hospital stay was 5.46 + 0.84 days. Device-

related superficial vaginal tear incurred in 2 (14.29%) patients.

Conclusion: Prophylactic application of a VRC in major degree placenta previa can prevent catastrophic bleeding.

Clinical significance: The device is cost-effective and provides a rapid modality of treatment options for one of the highest risk cases in obstetrics

and gynecology.
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INTRODUCTION

Placenta previa is the complete or partial covering of the internal
opening in the center of the cervix (os) with the placenta. The
prevalence of placenta previa (PP) in Asia is 27.4%.' The incidence
in India is between 2 and 0.5%.% There is no definite consensus
for the mode of delivery for the low-lying PP (where the edge is
within 2-3.5 cm from the internal os). However, in cases of major
degree placenta, the faith does not allow a safe vaginal delivery
rather a cesarean section, even if the diagnosis was made early
in pregnancy. Clinical studies in India reported the incidence of
postpartum hemorrhage in PP as 43.6%.>

A great number of strategies from scheduled delivery planning,
discussions, and counselling’s with the interprofessional branches
has been taken into account to reduce the risk of hemorrhage.
Despite the preparedness, during cesarean in PP when the placenta
detaches from the less contractile lower segment of the uterus
it poses an increased risk of antepartum (relative risk [RR]: 9.8),
intrapartum (RR: 2.5), and postpartum hemorrhage (PPH) (RR: 1.9).*
For management various maneuvers such as bimanual uterine
massage, uterotonics, intrauterine tamponade using balloon or
gauze, B-Lynch sutures, Hackethal suture, Cho sutures, uterine
artery or internal iliac artery ligation, and uterine artery or internal
iliac artery embolization have been tried and tested.>® The balloon
tamponade remains the least invasive intervention with reported
effectiveness of controlling postpartum hemorrhage (PPH) up
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to 87% and an overall complication of 6.5%.”8 Yet the morbidity
and mortality of the mother and neonate seem to be significantly
atrise.’

The overall adverse impact of placenta previa invites more
conservative but effective and easily available techniques. A
vacuum retraction cannula (VRC) established for use in the
management of PPH may be the need of the hour. The present study
has been undertaken to understand the prophylactic application
of (VRC) in critical cases of major degree placenta previa and its
clinical implications in preventing PPH.
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MATERIALS AND METHODS

The aim of our study was to determine the role of a VRC for the
prophylactic use in the prevention of PPH during cesarean section
for major degree placenta previa.

A VRCis a slender angulated metallic device made of stainless
steel with abluntinsertion tip (Fig. 1), available by the brand names
Panickers or SR suction cannula. All the patients with major degree
placenta previa above the age of 18 years undergoing an elective
or emergency cesarean section with a period of gestation (POG)
of 34 weeks and above were included. The screening was done
and enrollment was initiated after obtaining a written consent
(Flowchart 1). The exclusion criteria were moderate to severe
anemia, multiple pregnancies, preeclampsia or fibroid in pregnancy
(International Federation of Gynecology and Obstetrics [FIGO] type
2-5; size >5 cm), morbidly adherent placenta, uterine anomaly, and
uterine rupture.

Fig. 1: Vacuum retraction cannula

Flowchart 1: Flowchart of the sequence of events

The parameters for objective analysis were as follows:

« Estimation of the total blood loss.

+ Assessment of the additional need for intraoperatively or
postoperatively (medical or surgical) interventions and blood
transfusion.

- Estimation of the total duration of application of the cannula.

« Undue complications in the postpartum period.

During cesarean sections after the complete removal of the placenta
uterus, the device was placed under aseptic precautions through
the uterine incision. In the closed cervix, minimal manual pressure
was applied to dilate the cervix to about 1-2 cm, sufficient for the
device to pass through. After the standard technique of uterine
closure, the vacuum connector attached to the suction machine was
immediately connected to VRC and negative pressure was gradually
increased up to 700 mm Hg. The blood collected in the vacuum jar
gives the measure of ongoing blood loss correctly.

The amount of blood loss is an important component
of the analysis in the study. We substantiated a combined
method of modified quantitative gravimetric measurement
and visually estimated blood loss (EBL) to avoid overestimation
or underestimation.'” All the cases underwent lower segment
cesarean section (LSCS) and standard AMTSL protocol. Once the
device was connected subjective assessment of the myometrial
contraction was done by the operating surgeons. Requirements and
implication of additional standard medical or surgical management
protocol for PPH were at surgeons’ discretion. All the patients were
prophylactically given intravenous oxytocin 20 IU in 500 mL NS at
100 mL/hour for the next 2-3 hours.

Antenatal women admitted
undergoing emergency or
elective cesarean section for
major degree placenta previa

Study population

Exclusion criteria

* Women not willing to participate
* Moderate to severe anemia

* Associated multiple pregnancy,
preeclampsia or fibroid in pregnancy
+ Uterine rupture

Inclusion criteria

* Age of 18 years and above
* Delivery at 34 weeks or later
periods of gestation

Sample population

* Elective or emergency cesarean section

« Associated morbidly adherent placenta
+ Uterine anomaly

v

Data collection:
Age, socioeconomic

’ Informed consent [

v

status, parity, no. of
children, gestational age

v

l Interventional procedure

Data collection:

—

v
* Primary outcomes
» Secondary outcomes

v

* Type of anesthesia
* Risk factors

Data analysis:

* Qualitative data: Proportion
* Association: Chi-square test

 Quantitative data: Mean with SD
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The effectiveness endpoint was defined as blood loss of
less than 1000 ml in 24 hours, with no aid of other second-line
intraoperative surgical (vascular ligation, uterine compression
sutures, hysterectomy, or exploratory laparotomy) or nonsurgical
interventions (uterine balloon tamponade therapy, uterine
packing, or uterine artery embolization) and no blood transfusion
intraoperative or postoperative within 24 hours. Further analysis
of the total duration of the application and postpartum morbidity
were also estimated. The patients were followed up with standard
postoperative care and monitoring till discharge. The statistical
analysis was performed on the enrolled cohorts. Categorical data
were summarized using frequency tables, presenting participant
counts and relative percentages. Continuous variables were
summarized as mean and standard deviation (SD). A 95% Cl was
calculated for the treatment success rate.

REesuLTs

A total of 15 pregnant women were enrolled. The majority of
the patient were between the age group 20-35 years. The mean
maternal age was 30.28 + 4.2 years. Most women were educated
up to secondary level (70%) and belonged to the rural population
(66 %). The majority were nulliparous (66.7%). The mean POGin the
study was 36.86 + 0.55 weeks. None of the patients had a previous
history of placenta previa or PPH. Out of the total 15 cases, 9 (60%)
cases were taken as emergency sections due to bleeding pervagina.
Of these, five cases had been scheduled for an elective cesarean.

The parameters to estimate the objectives of our study are
shown in Flowchart 1. The mean total blood loss in our study
was 1218.57 mL (1132.23-1304.91). The pressure was kept on
continuously for 2 hours immediately postpartum. The total
mean duration for the cannula kept in situ was 940.71 minutes
(821.12-1060.31) which included vacuum treatment time as well as
pressure released observation time.

General anesthesia (GA) was used in three cases compared
to spinal anesthesia (SA) in the rest of the 12 cases; in the 3 cases
done under GA, blood products were required in 100% of the
cases. Blood products were required in 6 patients (40%). While
in those who received SA only 25% (3 out of 12) cases needed
blood products. Bilateral uterine artery ligation was performed in
1 case in our study. No further surgical intervention was required
in any case. Blood products were required in 6 patients (40%).
None of the cases had ICU admissions. In the present study 2
(14.29%) patients had device-related superficial mucosal vaginal
tears while removal. Suture was taken in both cases as the site
was oozing. The average of preoperative hemoglobin was 11.06
g/dL (10.76-11.37) and the postop day 2 hemoglobin was 9.05
mg/mL (8.67-9.42). Postoperatively only 1 (6.67%) patient had a
single episode of fever (100°F) on postoperative day 3, which was
resolved with medication. There was no case of wound infection
or gape per abdomen and no patient complained of any foul-
smelling discharge during the period of hospital stay. The median
length of the hospital was 5.46 + 0.84 days. On postnatal follow
up there was no readmission for maternal complaints or any
case of re-exploration. It was observed that only in three cases
no additional medical management of PPH was required. Hence,
the treatment prevention rate in our study was estimated to be
20% (3/15, 95% Cl: 17.5-22.5).
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Discussion

Placenta previa are the cases where preparation for complications
is of utmostimportance. Prophylactic measures can be intervened
in elective cases in advance by optimizing the fitness of the patient
preoperatively and the correcting underlying comorbidities.
However sudden bleeding is a more common tendency, thus they
mostly present as emergency cases with serious complications. As
no studies were found at present depicting the prophylactic use of
the suction cannula in cases of placenta previa, we compared the
present study with the studies where the device has been used for
the treatment of PPH.

In Panicker’s study, 15 out of 40 total women had LSCS and
the quantity of blood collected varied from 50 to 300 mL."" In a
study by Meena et al.,, 4 out of 25 cases (16%) were of placenta
previa and EBL ranged from 50 to 350 mL."? The duration of the
device kept in situ has been seen to vary from study to study. In
most of the studies, the pressure was maintained only for 10-15
minutes while in some up to 30 minutes. The median time of
vacuum treatment in the study by D’Alton et al. was 144.0 minutes
(interquartile range, 85.8-295.8), with a total device in-dwelling
median time of 191.0 minutes (interquartile range, 132.8-365.8)."°
It was 940.71 minutes much higher in our study. The device is an
established method for PPH management and keeping the device
in situ eliminates the need to reinsert and increase the exposure
to trauma or chances of infection along with the benefit of saving
precious time from diverting to other time-consuming procedures.
Based on the severe morbid experiences with cases of placenta
previa in the institute prior to the study initiation, the decision
was made to keep the device in situ for the next 6 hours for all the
patients with or without pressure on. Beyond 6 hours the keeping
further was at the surgeon’s discretion. Due to a lack of studieson a
complete understanding of long-term device-related effects it was
intended not to keep the device for more than 24 hours. A success
rate of 60% (9 cases) was observed when uterotonics were used
along with VRC in our study. It was found to be comparable to the
treatment success rate of 94% (100/106, 95% Cl: 88-98%) as seen
in a multicentric, single-arm prospective study that evaluated the
effectiveness of the vacuum cannula method to control PPH.* The
study by Meena et al. showed that the majority of cases 23(92%)
survived following the use of an SR cannula.'? Requirement for
blood products which is 40% in our study was comparable to 38%
in the study by D'Alton et al.”

While removal of the device gentle manipulation was required
to release the apposed tissues of the cervix to the pores of the
devices. Device-related vaginal injury was 5 for Panicker while
it was 8 for D'Alton et al. To date, the reports have a low rate of
adverse events that resolved with minor treatment and without
serious clinical sequelae. A retrospective clinical study evaluated
39 cases of women with placenta previa in a tertiary referral center
and reported adherent placenta previa in 20.5%, hysterectomy in
15.4%, ICU admission in 15.4%, and no significant effect on perinatal
outcome.? In the present study, there were no cases of peripartum
hysterectomy. The effectiveness of prophylactic use of VRC in our
study for the prevention of PPH was 20%.

The strengths of our study were the preparedness of
multidisciplinary facility availability, well-trained staff and rigorously
defined protocols for the total blood loss calculation. The limitation
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of our study was that it was not a randomized design. Several
placenta previa cases still low in numbers due to a lack of chain of
referrals. In most studies, normal deliveries were included which
limits the generalization. The duration of device pressure for
6 hours invariably was not based on standard reference but rather
based on labor physiology and past observations. This could mask
the cases which might not have PPH even without the use of the
device. The inference on the lesser duration of device requirement
in other studies compared to our study could be explained by the
discrepancies in the cohorts which included higher risk groups, as
well as in our study the estimation was for prevention rather than
post PPH management. Therefore, one has to be cautious before
undermining or extrapolating these percentages and presuming
the lower efficiency of the device.

CONCLUSION

The effectiveness of the vacuum device as a prophylactic treatment
observed in this study is promising. The study demonstrates that
the device has a minimal learning curve and a reassuring safety
profile. Appropriate monitoring with the real-time quantification
of the blood loss throughout helps in mitigation for necessary
treatment. The indwelling nature of the device decreases the
chances of re-exposures and infection rates. The device can be
used successfully with uterotonics in the management of PPH,
thus offering a fertility-preserving treatment on contrary to the last
resort to peripartum hysterectomy when other methods fail. The
simplicity of connection with a rapid function activation is the main
features of the device that make it one of the best feasible options
at the most critical time to save time and prevent PPH.

Clinical Significance

In this study, we propose the use of VRC as a method of prevention
for PPH. It provides an option that may eliminate the need for
more invasive procedures, such as uterine artery embolization and
surgical interventions, which are riskier, costlier, and may not be
available in all obstetric units. Reusability and lower maintenance
requirements make it a cost-effective tool. The assembling and
activation of the device have minimal skill requirements, enabling
hands-on training by nurses or even paramedics, and use in
an emergency without any delay. A correct, timely decision for
the application of this simple and quick conservative approach
may help in bridging the extra time taken in saving the life with
minimal blood loss. Postnatally it may potentially enhance maternal
recovery and facilitate maternal-new-born bonding benefitting
the patient, her family, the clinical team, and the healthcare system
overall. Hence the VRC can effectively mitigate the rates of severe
maternal morbidity and mortality. The implications of continuous
negative pressure in a future pregnancy and long-term effect can
be undertaken in future studies.
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