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ABSTRACT
Title:

A comparative study of safety and efficacy of prophylactic insertion of
Dr.Burke’s every second matters-uterine balloon tamponade (ESM-UBT) with
[.M Oxytocin vs. only .M Oxytocin for prevention of atonic PPH in women at
risk of uterine atony: Randomised parallel group trial.

Background: Postpartum hemorrhage (PPH) remains a main cause of maternal
mortality in the world, specially in low-resource settings. Uterine atony, the
most common cause of PPH, often requires rapid and effective management to
prevent life-threatening complications. While intramuscular (IM) oxytocin is
the first-line intervention, cases unresponsive to uterotonics necessitate
additional measures. Uterine balloon tamponade (UBT) has emerged as a

minimally invasive and cost-effective technique for managing atonic PPH. This
study evaluates the safety and efficacy of prophylactic use of Dr. Burke's Every
Second Matters-Uterine Balloon Tamponade (ESM-UBT) combined with IM

oxytocin versus IM oxytocin alone in preventing atonic PPH among women at
high risk.

Methods: This randomized parallel-group trial was conducted over 1.5 years at
Shri B.M. Patil Medical College, Hospital, and Research Centre, Vijayapura. A
total of 226 women with high-risk pregnancies for atonic PPH were enrolled
and randomized into two groups: Group 1 received prophylactic ESM-UBT
with IM oxytocin (10 units), while Group 2 received only IM oxytocin. Blood
loss was measured using the BRASS V drape and additional gauze pad weight



assessment. Hemoglobin levels were recorded pre-delivery and 48 hours
postpartum. Analysis was performed using a software SPSS version 20.

Results: The prophylactic use of ESM-UBT significantly reduced total blood
loss (median: 120 mL vs. 320 mL, p < 0.01) and post-delivery hemoglobin drop
(Group 1: 9.9 g/dL vs. Group 2: 9.2 g/dL, p = 0.0049). Blood loss at 5, 10, and
60 minutes postpartum was consistently lower in the ESM-UBT group (p <
0.0001). The requirement for additional uterotonics and blood transfusion was
significantly higher in the IM oxytocin-only group (p = 0.002, p = 0.013,
respectively).

Conclusion: Prophylactic ESM-UBT significantly reduces blood loss and the
need for additional interventions in high-risk women, demonstrating its
potential as a vital tool in PPH prevention, particularly in resource-limited
settings. Its cost-effectiveness and ease of use make it a feasible solution for

improving maternal outcomes globally.



INTRODUCTION



Postpartum haemorrhage (PPH) is the emerging cause of maternal mortality in

the world, occurring in roughly 1% to 3% of all deliveries. 127,000 deaths of
mothers annually as reported by the “World Health Organization” (WHO).1:2

As of 2020, maternal deaths accounted for over 7% of fatalities among women
aged 15 to 29. This makes maternal deaths a substantial cause of death for
women. India current “maternal mortality ratio” (MMR) is at 97 deaths per
100,000 live birth. In India, postpartum haemorrhage (PPH) is the primary
cause of mother mortality, contributing to 19.9% to 38% of all maternal
fatalities each year.34

Many PPH patients can be successfully treated with low-cost methods like
uterotonics and aggressive management of the third stage of labour. High-
resource surgical procedures including uterine artery ligation, B-lynch sutures,
or hysterectomy, however, can be required in refractory situations.5:6

In India, uterine atony is the most common cause of postpartum haemorrhage
(PPH), which is reported to occur 2% to 4% after vaginal delivery and 6% after
caesarean section.’

Postpartum hemorrhage is any quantity of bleeding from or into the genital tract
after birth that lasts until the end of the the puerperium and negatively impacts

the patient's overall health, as shown by an increase in pulse rate and a decrease
in blood pressure. The “World Health Organization” (WHO) has the most

widely used definition, defining PPH as 500 ml or more of bleeding within

twenty-four hours of birth through the vaginal canal and 1000 ml or more of
blood loss following a cesarcan delivery. The “American College of

Obstetricians and Gynaecologists” (ACOG) revised their definition of PPH to
include "blood loss with signs or symptoms of hypovolemia or blood loss
greater than or equal to 1000 ml." 8.9

Uterine atony is found to be one of the top 5 reasons of maternal deaths in the

world.!0 It is commonly recorded as the majority of deaths occurs within the



first 24 hours after birth, and the postpartum haemorrhage (PPH), is reason and
up to one-fourth of maternal deaths. Mothers may have a hysterectomy or other
life-saving treatments even if they survive severe bleeding, which could have
significant effects on their quality of life and future ability to reproduce.!!.12
Despite advancements in obstetric care, PPH continues to pose a severe and
potentially life-threatening risk to women globally. A very successful non-
surgical treatment for refractory atonic PPH is uterine balloon tamponade
(UBT). 13.14

Because UBT has been shown to improve survival from atonic PPH, both the

“World Health Organization (WHO) and FIGO (the International Federation of

Gynaecology & Obstetrics)” recommend therapy for refractory patients.
Commercial UBT devices are extremely expensive in low- and middle-income

countries, where they might have the most impact. To address this problem,

Massachusetts General Hospital's “Global Health Innovation Laboratory

“developed the incredibly affordable Every Second Matters UBT (ESM-UBT)

device and container. ESM-UBT has been shown to be safe and effective in
managing refractory, atonic PPH in a few low- and middle-income countries.!5
Prophylactic insertion of Dr. Burke's Every Second Matters-Uterine Balloon
Tamponade (ESM-UBT) in conjunction with intramuscular oxytocin, as
compared to oxytocin alone, has been reported to be more effective and safer in
preventing atonic postpartum haemorrhage (PPH) among the women who are at
risk of uterine atony. A mechanical and pharmacological synergy between ESM-
UBT and oxytocin efficiently reduces bleeding, lowers the chances of critical
haemorrhage, and lessens the need for intrusive methods. This approach offers a
financially viable and life-saving way to treat and prevent atonic PPH, which is
especially important in low-resource environments where prompt access to
cutting-edge surgical care may be restricted.

This study aims to compare the safety and efficacy of prophylactic insertion of

Dr.Burke’s every second matters-uterine balloon tamponade (ESM-UBT) with



.M Oxytocin vs. only [.M Oxytocin for prevention of atonic PPH in women at

risk of uterine atony.



AIM & OBJECTIVES



AIM OF THE STUDY:

A comparative study of safety and efficacy of prophylactic insertion of
Dr.Burke’s Every Second Matters-Uterine Balloon Tamponade (ESM-UBT)
with LM Oxytocin vs. only LM Oxytocin for prevention of atonic PPH in
women at risk of uterine atony.

OBJECTIVES

1. PRIMARY OUTCOME:

1. To compare the blood loss in women in which UBT with I.M oxytocin

was used to those in whom only I.M oxytocin is used.

2. SECONDARY OUTCOME:

2. To assess the safety of UBT

3. To study the adverse effects of using UBT
4. To assess the need for uterotonic drugs

5. To assess the need for surgical intervention



REVIEW OF LITERATURE



Postpartum haemorrhage (PPH)

Postpartum haemorrhage (PPH), which is defined by substantial blood loss
following delivery, is a serious health concern to mothers. Although the
coagulation cascade and uterine contractions largely control blood loss, PPH
can cause serious problems if left not managed. More thorough criteria that
reflect hypovolemia symptoms have been added to the traditional description of
PPH, which relied on blood loss thresholds. The conventional definitions of
PPH are more than 500 milliliters of anticipated blood loss with the delivery via
the vagina or in excess of 1000 milliliters of projected blood loss following a

cesarean delivery.16.17

TYPES OF PPH:

1. Primary postpartum hemorrhage- Within the initial 24 hours following
delivery, primary or immediate PPH develops. Uterine atony causes about
70% of cases of acute PPH. The failure of the uterus to adequately
contract when the baby is born is known as atony of the uterus.

2. Secondary postpartum hemorrhage- PPH that develops between 24
hours after the baby is delivered and 6 weeks postpartum is referred to as

secondary or late PPH.

ETIOLOGY OF PPH:

PPH is mainly caused by the four "T's": “tone (uterine atony), trauma

(lacerations or uterine rupture), tissue (retained placenta or clots), and thrombin
(coagulation deficit)”. Almost 70% of cases, PPH are occurred by uterine atony,
it is the most prevalent cause. PPH is connected to a wide range of risk factors,

like a grand multiparty, nulliparity, and advanced maternal age. 18.19



Table 1: Common risk factors for postpartum hemorrhage

TONE TRAUMA TISSUE COAGULOQOP
ATHY

l. Uterus atony | 6. Vaginal or | 12. Retained |17. Pre-

2. O v e r cervical placental existing
distension tears fragments clotting
(e.g. |7 Uterine 13. Placenta disorders
multiple rupture previa (e.g., von
pregnancy, 8. Episiotomy | 14. Placenta Willebrand
macrosomia, 9. Instrumenta accreta disease)
polyhydramn | delivery 15. Incomplet | 18.  Disseminat
10S) (forceps or e removal ed

3. long or rapid vacuum) of intravascul
labor 10. Cesarean membran ar

4, infections in section es coagulatio
uterus Il. Fundal l6. Uterine n (DIC)
(chorioamni pressure inversion | 19. Severe
onitis) during preeclamps

5. Uterine delivery 1a
foticnia frnrnm 20 HETTD

Tone: Postpartum bleeding is controlled by the contraction and retraction of
fibres of the myometrial. This causes the blood arteries to kink, which blocks
blood flow to the placental region. The primary cause of PPH, uterine atony, is
the breakdown of this mechanism due to disordered myometrial activity.
Myometrial fibres' inability to contract and retract results in blood vessel

kinking and a disruption of blood flow to the placental location. About 1 in 20



deliveries are complicated by it, and 20% of those cases don't have any obvious
risk factors.
Both infection and residual placental tissue can result in uterine atony. The

atony of uterus is the main cause of postpartum haemorrhage. 20

Trauma: Even if the delivery is handled carefully, damage to the birth canal—
which comprises the uterus, the cervix vagina, and perineum—may still occur.
Because of the greater blood flow in all of the organs needed for delivery, the

majority of the bleeding happens during pregnancy.

Tissue: Keeping all or part of the placenta in the uterus causes PPH, prevents
contraction and retraction, and keeps the blood sinuses open. The bleeding is
caused by the placenta's detachment from the uterine wall. Because the
remaining placenta does not retract enough, the bleeding continues until the

remaining organ has detached and been removed.2!. 22

Thrombin: When the clotting mechanism fails, as it does in coagulopathies,
bleeding issues result. PPH can occasionally result from any of the hemorrhagic

blood dyscrasias that pregnant women may experience.

PATHOPHYSIOLOGY.

Pregnancy-related physiological changes, such as Postpartum alterations include
an increase in uterine blood flow from approximately 100 mL/min in a non
pregnant uterus to 700 mL/min (such as myometrial contraction and local
decidual hemostatic factors), and coagulation changes that lead to a hyper
coagulable state all contribute to significant bleeding. Consequently, PPH may

arise from circumstances that cause these processes to malfunction. Clinical



signs and symptoms of hypovolemia usually appear when the approximate total

blood volume is reduced by more than 1500 mL. 23

MANAGEMENT OF POSTPARTUM HEMORRHAGE (PPH):

To reduce maternal morbidity and death, postpartum haemorrhage (PPH) care
calls for a quick, methodical approach. It's crucial to identify PPH early and
start the right treatments as soon as possible.

The administering oxytocin or a comparable uterotonic drug within a minute of
the baby's birth.

Regulated traction of the cord. When used as a third-stage package, ergometrine
may shorten the third stage, prevent retained placenta, and reduce mild PPHs.
Massage of the uterus after placenta birth.

MECHANISM OF HAEMOSTASIS BY UTEROTONICS: The
pharmacological stimulation of uterine contractions and the encouragement of
coagulation processes to prevent excessive bleeding after childbirth are the
mechanisms of haemostasis in the third stage of labour that are made possible
by uterotonics. In order to help expel the placenta and lower the risk of
postpartum haemorrhage (PPH), uterotonics are drugs that are particularly made
to increase uterine tone and contraction strength.24.25

* Contractions of the Augmented Uterus: The main way that uterotonics, like
oxytocin and its synthetic analogues (like carbetocin), work is by attaching
themselves to receptors of the oxytocin on the uterus smooth muscles. The
uterine muscle becomes more contractile as a result of this binding's stimulation
of intracellular signalling pathways. Uterotonics reduce blood loss by increasing
uterine contractions, which speed up the placenta's ejection.

* Compression of Blood Vessels: The uterine wall's blood vessels are compresse
d as a result of the uterotonics' increased uterine contractions.
By reducing blood flow to the placental bed and obstructing maternal blood arte

ries, this compression serves to minimise bleeding and promote haemostasis.



» Coagulation Promotion: Certain uterotonics may indirectly affect the coagulati
on cascade in addition to increasing uterine contractility.
For instance, it has been demonstrated that oxytocin stimulates decidual cells to
secrete tissue factor, starting the coagulation cascade's extrinsic pathway.
This further aids in haemostasis and lowers the risk of PPH by causing fibrin cl
ots to develop at the placental location.

Preventing Uterine Atony: One of the main risk factors for PPH is uterine atony,
which is characterised by weak contractions and insufficient uterine tone. By
encouraging prolonged uterine contractions, uterotonics help prevent uterine
atony and promote efficient haemostasis throughout the third stage of labour.
Overall, by strengthening uterine contractions, allowing placental evacuation,
encouraging coagulation, and preventing uterine atony, uterotonics serve a
critical role in establishing haemostasis throughout the 3rd stage of the labour.
In order to decrease the risk of the PPH and guarantee the safety of mothers
during childbirth, these pharmaceutical therapies are crucial.

Uterotonics List:

1. Oxytocin

2. Carbetocin

3. Ergot Alkaloids (Ergometrine, for example)

4. Prostaglandins, such as Dinoprostone and Misoprostol

5. Carboprost

6. Sulprostone

After a vaginal or Caesarean section birth, these are balloon catheters were

used to be inserted into the uterus to control PPH tamponade:48

The first system of uterine tamponade balloons created especially for the
treatment of obstetric hemorrhage is the “Bakri tamponade balloon catheter”.

The silicone balloon, which has a maximum suggested fill volume of 500 mL, is



attached to a 24-cm-long French silicone catheter. After being filled with fluid,
the collapsed balloon is placed within the uterus, where it adjusts to the shape of
the uterus to stop bleeding. The central lumen of a catheter facilitates drainage
and is intended to track continuous bleeding above the balloon's level. The

gadget is meant to be used only once.

BT-Cath: This silicone balloon has a maximum suggested fill volume of 500 mL
and is shaped like an inverted pear to accommodate the uterine contour. Unlike
the Bakri tamponade balloon catheter, the end of the BT-Cath catheter is flush
with the end of the balloon. The double lumen catheter contains two lumens:
one for letting blood drain from the fundus and the other for inflating the

balloon and injecting saline. It should only be used once.

The ebb tamponade system is a dual polyurethane balloon device that consists
of an upper uterus balloon (a maximum suggested fill volume of 750 mL) and a
lower vaginal balloon (maximum advised fill volume of 300 mL).60

Monitoring of any possibly continuous or recurring bleeding from above the
uterine balloon is made possible by a central drain. You should only use the
device once. The following are more instruments that are being used for the

treatment of uterine tamponade but aren't intended for this use:

Bleeding oesophageal varices are treated with the Sengstaken-Blakemore tube.
One or more catheters made by Foley are used to drain the bladder.

Urological balloon Rusch (to expand the bladder).

A condom is placed on the end of a Foley-type catheter, filled with a maximum
of 500 milliliters of fluid using the catheter, and has its base fastened to the
catheter in order to prevent leaks.

a size 8 surgical glove that can store up to 500 mL of fluid and is connected to

an intravenous infusion or other catheter. Latex rubber is used to make “condom



catheters, surgical gloves, and Rusch balloons; silicone or polyurethane” are

used to make the other devices.6!

Picture-1: Different types of Uterine Balloon Tamponade

Dr. Burke’'s Every Second Matters-Uterine Balloon Tamponade (ESM-
UBT):

In low- and middle-income countries (LMICs), where access to expensive
medical equipment is frequently restricted, Dr. Burke's “Every Second Matters-

Uterine Balloon Tamponade (ESM-UBT)”®® is a novel and economical
intervention designed to treat refractory postpartum haemorrhage (PPH). The
ESM-UBT device uses a balloon that is implanted and inflated inside the uterine
cavity to mechanically compress the uterus, providing a straightforward, non-
surgical approach to managing atonic PPH.

One of the main causes of maternal death, especially in environments with
limited resources, is PPH brought on by uterine atony. The Global Health
Innovation Laboratory at Massachusetts General Hospital produced the ESM-



UBT device to fill the gap left by the high price of uterine balloon tamponade
devices that are sold commercially.2¢ Because of its extremely low cost, the
ESM-UBT is more accessible and applicable in places where access to cutting-
edge medical facilities and surgical procedures may be limited. The gadget is
simple to use, requires few resources, and may be installed by qualified medical
professionals. In order to control bleeding, the ESM-UBT uses a balloon that is
inflated with a sterile fluid after it has been inserted inside the uterus. Research
has shown that ESM-UBT is well tolerated by patients and improves survival
rates from refractory atonic PPH. It has been put into practice. It has been used
in a number of LMICs and has demonstrated promise in lowering PPH-related
maternal mortality.

Because the ESM-UBT device is affordable and associated with fewer invasive
surgeries, such as hysterectomy, many women who might otherwise require
such surgical treatments are able to keep their fertility. When resources are
limited, this non-surgical approach has revolutionized the field by offering a

practical, life-saving substitute.2’



Every Second Matters 1or Mothers ans Batees -
te

Un-inflated
balloon

O-ring
Four twist-ties

Place to attach
the O-ring

Luer Lock
one-way valve

Picture 2: The assembling of the ESM-UBT kit and device: Every Second
Matters for Mothers



Proper Placement Improper Placement

Picture-3: Placement of Uterine Balloon Tamponade

PHARMACOLOGY OF OXYTOCIN:

The FDA has approved oxytocin for use in obstetrics for two specified time
periods: antepartum and postpartum. Exogenous oxytocin is FDA-approved for
enhancing uterine contractions during the antepartum phase in order to facilitate
a successful vaginal birth of the foetus.

During the antepartum phase, oxytocin is recommended in three circumstances:
I. For moms with maternal diabetes, preterm membrane rupture, or
preeclampsia.

2. For women who had unavoidable or partial second-trimester abortions.

3. For women whose uteri are dormant and need to be stimulated to begin
labour.

The chemical structure of oxytocin is as follows

1. Amino acid sequence: Cys-Tyr-Ile-GIn-Asn-Cys-Pro-Leu-Gly

2. Molecular formula: C43H66N12012S2

3. Molecular weight: Approximately 1007.2 g/mol



Oxytocin contains a disulfide bridge formed between the two cysteine amino
acids (Cys) at positions 1 and 6, which contributes to its stability and biological
activity. This structural feature is crucial for its physiological functions,
including uterine contractions during childbirth and milk ejection during

breastfeeding.
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Picture 4: Chemical structure of Oxytocin

Mechanism of Action:

An oligopeptide hormone called oxytocin is essential to reproductive function.
The hypothalamus synthesises this nonapeptide, which has nine amino acid
residues. It is produced in the hypothalamus, but the posterior pituitary gland—
more especially, the pars nervosa, or neural lobe—stores and subsequently
releases it. The 1 of the two hormones by the posterior pituitary produces and
releases i1s oxytocin, with antidiuretic hormone (ADH). In contrast to the
negative feedback loops found in many other hormones, such as ADH, oxytocin
has a positive feedback mechanism, which distinguishes it from the majority of

other hormones.28



By attaching itself to G-protein-coupled receptors on the uterine myometrium,
oxytocin promotes uterine contractions when it is released into the bloodstream.
A series of intracellular processes are set off by this interaction, most notably
the rise in intracellular calcium levels in the uterine myofibrils, which improves
uterine contractility. The evolution of labour revolves upon this process.
Mechanical stimuli, such the head of the foetus pressing against the cervix,
cause the posterior pituitary to release oxytocin. As the cervix stretches, nerve
impulses are sent to the brain, where they cause the production of oxytocin,
which in turn causes further contractions of the uterus. As oxytocin secretion is
further increased, these contractions become more frequent and intense, and
they continue until delivery.2? This positive feedback loop guarantees the fetus's
successful ejection. Oxytocin has a vital function in lactation in addition to its
effects on the uterus. The myoepithelial cells that encircle the female breast's
alveolar ducts contract in response to oxytocin stimulation during breastfeeding.
This contraction facilitates milk ejection by forcing milk from the ducts into
bigger sinuses. The positive feedback loop that governs milk ejection is similar
to that of uterine contractions during labour. Oxytocin is released as the baby
tries to latch onto the breast, and it circulates through the bloodstream to

encourage more milk production and release.30

Pharmacokinetics:

Oxytocin can be administered via intravenous, intramuscular, or intranasal
routes. Intravenous administration ensures rapid onset of action within 1-2
minutes, while intramuscular administration leads to a slightly delayed onset,
typically within 3-5 minutes. Metabolized primarily in the liver, oxytocin is
excreted primarily through the kidneys via urine.31.32

Dosage:

Dosage varies based on the indication. For inducing labor, intravenous infusion

typically starts at 0.5-2 milliunits per minute, gradually titrating until adequate



contractions are achieved. Higher initial doses may be required to manage
postpartum hemorrhage effectively.

Absorption:

Intravenous administration results in rapid and complete absorption, yielding
immediate effects. Intramuscular administration leads to slower absorption
compared to the intravenous route.

Excretion:

After hepatic metabolism, oxytocin and its metabolites are primarily excreted
through the kidneys via urine.

Half-life:

Oxytocin has a relatively short half-life, ranging from 3 to 5 minutes,
necessitating continuous infusion or frequent dosing to maintain therapeutic
effects.

Contraindications:

Oxytocin is contraindicated in cases where vaginal delivery is not advisable,
such as placenta previa, fetal distress, or cephalopelvic disproportion. It should
not be used in patients with hypersensitivity to oxytocin or its components,
cardiovascular disorders.33

Adverse Effects:

Common adverse effects include uterine hyperstimulation, leading to fetal
distress, uterine rupture, or postpartum hemorrhage. Other adverse effects may
include nausea, vomiting, headache, and abdominal pain. Water intoxication is a

rare but severe adverse effect, especially with prolonged use at high doses.34



Posever, Sipahi, Shivkumar et al., (2022) conducted a study in Madhya
Pradesh on very Second Matters uterine balloon tamponade (ESM-UBT). In
March 2020, semi-structured interviews were carried out to thematic saturation.
Eligible provider cadres included professors, program directors, nurses, and
residents in obstetrics and gynaecology. Interviews were conducted with 62
obstetric doctors. Training them regularly, increased collaboration and
communication, effective program leadership, and the participation of lower-
level facilities were all factors that facilitated implementation. Administrative
challenges, significant employee turnover, language obstacles, and the resources
needed to reach and train lower-level institutions were among the
implementation roadblocks. In general, the ESM-UBT package was considered
a helpful intervention by most clinicians to support attempts to lower mother
mortality from postpartum haemorrhage. In 10 Indian medical facilities, the
ESM-UBT package is thought to be a useful intervention for treating refractory
atonic postpartum hemorrhage and reducing maternal morbidity and mortality.
Future implementation efforts should be guided by the identified enablers and
challenges to the ESM-UBT package's implementation in India.3>

A study conducted by Burke, Shivkumar and Priyadarshani et al.,(2022) to
assess the effects of implementing a uterine balloon tamponade (ESM-UBT)
device in Indian healthcare institutions for the treatment of severe postpartum
haemorrhage (PPH), primarily caused by uterine atony, on the rates of maternal
death from PPH and the need for invasive PPH control operations. Prior to and
following the implementation of ESM-UBT. In the study sample, there had been
214 123 deliveries (n = 78 509 before ESM-UBT was introduced, n = 47 211
before the start of ESM-UBT, and n = 88 403 after the introduction of ESM-
UBT). Following the adoption of ESM-UBT, the main composite outcome rate

at intervention institutions dropped dramatically (21.0-11.4 per ten thousand



births; differential -9.6, 95% confidence interval (CI) -14.0 to -5.4). The main
composite outcome rate at control facilities did not change significantly (11.7—
17.2 per ten thousand births; differential 5.4, 95% CI). With an adjusted DID
estimate of -15.0 per ten thousand points, a 95% confidence interval (CI) of
-23.3 to -6.8; P = 0.005, the rate of the key composite outcome was
considerably lower in intervention institutions than in control facilities.
Maternal deaths from PPH and/or invasive PPH control methods were
significantly reduced when the ESM-UBT was used in Indian healthcare

facilities.36

Nippal, Talawar et al., (2022) conducted a study on to assess the effectiveness
of 24-French Foley catheter tamponade, which is readily available, affordable,
and also measures blood loss, in treating atonic PPH following the failure of
medicinal therapy. The study is prospective in nature. The subjects were
haemodynamically stable PPH patients who did not improve with medicinal
treatment. A 24-French Foley catheter was inserted into the uterus. Vital signs
were tracked. There was vaginal bleeding monitoring. A 24-hour period was
spent with the Foley catheter. 961 patients had atonic PPH. 800 individuals

received intrauterine balloon tamponade using a 24-French Foley catheter. The
study was done at the “Gadag Institute of Medical Sciences in Gadag,
Karnataka”, from June 2014 to May 2020. It worked for 766 people, or 95.75

percent of the participants. Approximately 34 individuals required surgical
intervention. As a result, many surgical procedures and associated morbidity
were reduced by this alternate, straightforward intervention technique. For
atonic PPH, the most efficient, straightforward, and cost-effective method of
limiting blood loss is intrauterine balloon tamponade using a 24-French Foley

catheter.37



Lothe, Bhalerao et al, (2022) conducted a study to ascertain the efficacy of
ESM-Uterine Balloon Tamponade (UBT) in PPH cases that do not improve with
medication treatment. 26 PPH cases that were unresponsive to the medical line
of treatment in which UBT was administered were examined in this prospective
case-control study. Over the course of a year, data was gathered and examined.

There were 1,359 deliveries overall, including vaginal and caesarean sections.
Of these, 26 individuals had PPH that did not improve with medical treatment,
which contributed to the 1.9% incidence of refractory PPH in this study. When
ESM-UBT was used alone, the success rate was 85%; when stepwise
devascularization and compression sutures were added, the percentage rose to
96.15%. The failure rate was 3.85% because one patient needed a peripartum
hysterectomy despite all other precautions. In this study, no maternal deaths
were noted. An inventive method for treating PPH that does not respond to
medical treatment is ESM-UBT. According to our research, ESM-UBT should

be used before surgery in PPH instances where medicinal therapy has failed.38

Liu, Goa, Liu J et al., (2021) conducted a study We determined the
characteristics suggesting intrauterine balloon tamponade (IUBT) failure for
postpartum hemorrhage (PPH) after delivery by conducting a retrospective
cohort study of women who underwent IUBT for severe PPH following
delivery during October 1, 2016, and September 30, 2017. IUBT failure was
defined as necessitating further surgical procedures or uterine embolization.
There were 99,650 deliveries during the study period. 106 patients with severe
PPH were treated with IUBT, and the overall cure rate was 70.8% (75/106). The
maximum absolute shrinking and choice operator (LASSO) regression was
utilized to select the potential risk factors that might forecast [IUBT failure.Early
identification of the causes influencing TUBT failure is important, as is

anticipation of alternative management approaches. 39



A study on atonic PPH was carried out by Rupali A and Gadappa et al., (2021)
The study's goal was to determine whether condom tamponade might
effectively stop bleeding in atonic postpartum haemorrhage (PPH) cases that
weren't responding to uterotonics. prospective observational study conducted
for two years in the Govt. Medical College & Hospital's Obstetrics and
Gynaecology Department in Aurangabad. Women who had atonic PPH after
giving birth and were not sensitive to uterotonics were treated with UBT
(uterine balloon tamponade). The success rate was recorded as 96.8%. In two of
the three cases, surgical intervention was conducted after the continuous
bleeding for 30 minutes; among the 3t patient, the bleeding discontinued 30
minutes following the tamponade was applied .14.2% had their UBT e¢jected
within 6 hours, however 2 of them required an additional surgery. It offers an
immediate tamponade effect during the failure and makes time to ready for

another procedures.40

Ramanathan, Eckardt, Nelson et al.,(2018) conducted a study in kenya to
examine the safety of an extremely affordable uterine balloon tamponade

package (called ESM-UBT) for facility-based treatment of uncontrolled
postpartum haemorrhage (PPH) in “Kenya and Sierra Leone” was the aim of

this study. Between the month of September 2012 and December 2015, data on
complications and adverse events for all women whom had an ESM-UBT
device fitted was collected from 92 centers in Sierra Leone and Kenya as part of
a multi-country study. Of the 201 women treated with an ESM-UBT device in
both Kenya and Sierra Leone, 189 (94.0%) survived. Out of 189, 156 (82.5%)
had a follow-up of six weeks or longer. A connection among the use of an ESM-
UBT equipment and one death, three cases of perineal injury, and one instance
of moderate endometritis could not be completely ruled out. A possible link

between these injuries and an ESM-UBT device was deemed extremely



implausible by three specialists. Women with uncontrolled PPH seem to be able

to safely utilise the ESM-UBT device.4!

A study done by Anshu Mishra (2018) was to evaluate the connection between
uterine artery blood flow patterns and balloon distension. 16 females
participated in this investigation. Both a vaginal and uterine balloon were part
of the Obstetric & Temporanade System (OTS). Before the balloon was inflated,

blood pressure was measured. The patients were born vaginally (12) and by

caesarean (4), weighed 145+ 12 pounds, were 62+ 2.7 inches tall, and had a
gravidity/parity ratio of 2 [1-6]/1. Their gestational age was 37.6% 1.4 weeks.

The mean “systolic blood pressure” was 106.42 mm Hg, the maximum pressure

was 58.22 mm Hg, the maximum infusion volume was 960 mL, and the
estimated blood loss was 440 ml. The intraluminal pressure increases
curvilinearly as the volume of an intrauterine tamponade balloon is increased.
At maximal expanded volume, the intraluminal pressure was lower than the

systolic blood pressure in all patients with reversed diastolic flow. 42

Durmont, Bodin, Hounkpatin et al., (2017) conducted a Randomized control
trail to identify the effectiveness of inexpensive uterine tamponade in treating
uncontrolled postpartum haemorrhage (PPH) in low-resource environments as a
supplement to misoprostol. In addition to receiving intrarectal or sublingual
misoprostol, women were randomised to receive either no tamponade or uterine
balloon tamponade with a condom-catheter device. The proportion of the initial
composite outcome did not differ significantly between the tamponade arm
(16%; 9/57) and the standard second line treatment arm (7%; 4/59): risk ratio
2.33 (95% CI 0.76 to 7.14, p=0.238). A significantly larger proportion of
women with tamponade + misoprostol reported total blood loss above 1000 mL

than those using misoprostol alone: risk ratio 1.52 (95% confidence interval



[CI] 1.15 to 2.00, p=0.01). The case fatality rate was higher in the tamponade
group (10%; 6/57) than in the control group (2%; 1/59) (p=0.059).43

Kinugasa, Tamai, Miyake et al.,(2015) Case report shows that uterine balloon
tamponade is a useful technique for managing postpartum hemorrhage, success
rates have been shown to range from 60% to 80%. The patient experienced
severe bleeding as a result of uterine atony following an induced delivery.
Bimanual uterine compression and oxytocin infusion did not stop the estimated
2,800 mL or more of blood loss. The second instance was later characterized as
severe disseminated intravascular coagulation and placental abruption
exacerbated by fetal mortality. The transfusions of blood,  fluids, and
uterotonics were given, but the bleeding continued. In average more than 5,000
milliliters of blood were lost. In another case, a tranexamic acid-impregnated
gauze wrap was given to wrap the catheter of intrauterine balloon, which was

after placed inside the uterus and inflated with sterilized water.44

Martin, Legedre, Bouet et al., (2015) to see the effectiveness of “uterine
balloon tamponade” in managing postpartum bleeding in mothers. 49 women
underwent uterine tamponade: 19 (39%) after cesarean section and 30 (61%)
after vaginal delivery. Eighty-six percent of the hemorrhages were caused by
uterine atony. The success percentage was 65% overall. Out of the 17 failures,
16 required surgery, including one uterine artery embolization and 11
hysterectomy instances. The success and failure groups did not differ
substantially in terms of demographics or obstetrics. The balloon tamponade
was not directly responsible for any postpartum problems. In the study the
Postpartum hemorrhage was not seen in two women who had full-term

pregnancy.*

Kavak SA, Kavak EC, Demirel et al., (2014) conducted a study to show the

effectiveness of a double-balloon cervical ripening catheter in treating



postpartum haemorrhage. Seven patients had double-balloon catheters, and each
one was positioned correctly. To stop the bleeding, no additional measures were
required. Five patients underwent caesarean sections, while two patients were
born vaginally. Patients who had vaginal deliveries stayed in the hospital for
longer periods of time—on average, 12 days, compared to 5 days for patients
who had caesarean sections. Patients who had vaginal deliveries were also
needed more blood and blood component transfusions. The intractable bleeding

from the lower portion of the uterus and the upper vaginal regions was
successfully reduced by the “double-balloon cervical ripening catheter”. 46 By

using this approach, patients can avoid more invasive surgeries.4¢

A study conducted by Tirumuru, Saba, Morsi et al., (2013) to assess balloon

tamponade's performance in treating postpartum haemorrhage (PPH). In which
review of 58 women who had balloon tamponade for severe PPH at Russell’s

Hall Hospital, a busy district general hospital in the United Kingdom, over a 5-
year, 10-month period. Control of bleeding without the need for additional
intervention was considered clinical success. Twenty-seven (46.5%) and thirty-
one (53.5%) of the fifty-eight women (mean age: 30 years; range: 18-42 years)
who underwent balloon tamponade delivered delivery vaginally and via
caesarean section, respectively. Uterine atony was the main cause of PPH (31
cases). Eleven high-risk women received balloon tamponade as a preventative
measure against possible PPH. Ten cases used Bakri balloons, and forty-eight
cases used Rusch balloons. The balloon tamponade clinical success rate was
87.2%. In this study, three patients needed hysterectomy. With success rates of
about 87%, balloon tamponade is a useful treatment for severe PPH. Given its
simplicity, low rate of complications, and capacity to preserve reproductive
function, there ought to be a last bar for the preventative usage of this

tamponade among women who are at greater risk of PPH.47



Rathore, Gupta and Manaktala et al.,(2012) done a study to investigate the
effectiveness and side effects of uterine tamponade in non-traumatic postpartum
haemorrhage (PPH) utilising a condom catheter balloon.This prospective study
was carried out in an Indian teaching hospital that provides tertiary care. The
study comprised 18 patients with non-traumatic PPH who were not improving
with medical treatment. A saline-filled condom catheter balloon was used to
achieve uterine tamponade, and it was left in place for 848 hours. The condom
catheter balloon was filled with 409 mL of fluid on average. It took an average
of 6.2 minutes to stop the bleeding. The condom catheter balloon was remained
in place for an average of 27.5 hours. 1330 millilitres of blood were lost on
average. Infectious morbidity was present in five patients (28 percent).In 94%
of cases, condom catheter balloons are successful in managing non-traumatic
PPH. It is an inexpensive, accessible, easy-to-use, and efficient method of
treating non-traumatic postpartum haemorrhage, particularly in environments

with low resources.48

Ishii, Sawasa, Koyama et al., (2012) conducted a study on ballon tamponade
among women’s who underwent c-section to control post-partum hemmorrhage.

Data on all patients who had caesarian sections for placenta previa were
collected from our department's clinical records.37 patients had caesarian
sections during the period under analysis because of placenta previa, or low-
lying placenta. 33 (89%) received conservative treatment, while four (11%) had
a hysterectomy as a result of placenta accreta. Ten (28%) of the 33 patients who
had their uterus preserved needed an SB-tube during the caesarean section due
to ongoing postpartum haemorrhage in spite of receiving the proper medical

care. Among the patients who employed SB-tube, the median bleeding during
the procedure was 2030£860 mL. None of them needed more extensive surgery

or had serious side effects from these operations. In a patient with placenta



previa, significant bleeding from a lower uterine segment could be effectively

controlled with intrauterine balloon-tamponade.*°



MATERIALS AND METHODS

SOURCE OF DATA:

Institutional review board approval was sought [BLDE(DU)/IEC/911/2022-23].
The study was registered with the Clinical Trials of India (CTRI/
2023/09/057173).

Consents were obtained in accordance with the declaration of Helsinki

after the patient is admitted.

Patients admitted for delivery in the Department of OBSTETRICS AND

GYNAECOLOGY in B.L.D.E. (DEEMED TO BE UNIVERSITY) Shri
B.M. Patil’s Medical College, Hospital and Research Centre, Vijayapura.

All the patients who fulfilled inclusion criteria were studied.

PERIOD OF STUDY: September 2023 to April 2025

STUDY DESIGN: RANDOMISED PARALLEL GROUP TRAIL

INCLUSION CRITERIA
Delivering viable babies with high-risk pregnancies who are prone
to atonic PPH like

1. Grand multipara

2. Hydramnios



Pregnancy-induced hypertension patients

4. Eclampsia

5. Gestational Diabetes Mellitus

6. Cephalopelvic disproportion

7. Prolonged labour

8. Abruption

0. Deranged coagulation profile

10. Anemia

11.  Twin pregnancy

12.  Patient consenting for study.

EXCLUSION CRITERIA

1. Traumatic PPH

2. Adherent or retained placenta

3. Uterine rupture

4. Anomalous uterus

5. Suspected chorioamnionitis

6. Purulent infections in cervix, vagina or uterus.
7. Patient with known to have advanced cervical cancer
8. Not willing to give consent



SAMPLE SIZE- 226
SAMPLE SIZE CALCULATION

With an Anticipated Proportion of total blood loss of more than 1000mLin
the UBT Group 79.6 %and among controls 52.5%%3, the study would
require a sample size of a minimum of 113 per group. (i.e., a total sample
size of 226 assuming equal group sizes), to achieve a power of 99% for
detecting a difference in proportions between two groups at a two-sided p-
value of 0.05.

Formula used

1.  n=(z,+25)?2 p*q

MD?

Where Z= Z statistic at a level of significance
MD= Anticipated difference between two proportions
p=Common Proportion

g= 100-p

STATISTICAL ANALYSIS

» The data obtained is entered in a Microsoft Excel sheet, and statistical

analyses are Performed using a statistical package for the social sciences

(SPSS) (Version 20). Results were presented as MeantSD, or

MediantIQR, counts and percentages, and diagrams. For normally

distributed continuous variables between the two groups was compared
using an independent sample t-test. For not normally distributed

variables, the Mann-Whitney U test is used. For Categorical variables



between the two groups are compared using the Chi-square test/Fisher
exact test. . P<0.05 was considered statistically significant. All statistical

tests will perform two-tailed.

METHODOLOGY: The following study included pregnant women with

a diagnosis of high-risk pregnancy with predisposing factors to atonic
PPH who were visiting the Department of Obstetrics and Gynaecology ,
Shri B.M. Patil Medical College Hospital and Research Centre,
Vijayapura, who fulfilled the inclusion criteria and in whom the exclusion
criteria has been ruled out. Written and informed consent has been
obtained from all participants. Detailed History and clinical findings were
recorded in the prescribed proforma. Preoperative pulse, Blood pressure
and complete blood count shall be done.

Patients have been selected for the study based on inclusion and exclusion

criteria and randomised into two groups.

Group 1-The prophylactic BURKE'S ESM-UBT was applied with 10
units of Oxytocin IM injection for high-risk women prone to atonic PPH.
The CONTENTS OF BURKE'S ESM-UBT includes.

1. ESM-UBT catheter
2. Large 60ml syringe
3. Two O rings

4. Two condoms



5. Two lodine wipes

6. Catheter holder

* Burke’s ESM-UBT catheter was inserted halfway into a condom

balloon; then silicon O ring is wrapped four times around the base of the
balloon to prevent leakage of saline. It was then disinfected by using
iodine wipes. Then UBT was inserted into the uterus through the
cervical opening. Next, 15ml of Normal saline (NS) drawn into the
syringe and pushed in ESM-UBT catheter opening, which inflates a
smaller ESM-UBT catheter balloon. Next 50ml NS is drawn and pushed
into a one-way valve in the catheter which inflates the main condom
balloon. This was repeated till the bleeding decreased. As the condom
balloon inflates and keeps pressure on the inside of the uterus from
where the bleeding was coming from, this pressure stops the bleeding.
The maximum recommended inflation of condom balloon is 500ml.
Drape was applied just before delivery and up to one hour after delivery.
Blood is collected in BRASS V DRAPE and recorded.

Group 2-10 units of Oxytocin IM injection was given to high-risk women
prone to atonic PPH without application of BURKE’'S ESM-UBT.
Simple randomisation was employed to assign patients to the intervention

group A or control group B in this randomised parallel group experiment.

The patients were not informed of their group assignment because the



study was single-blinded. Results like blood loss, transfusion need, and
extra uterotonics were evaluated.

Figure 1: Flowchart showing Methodology

Hb & WBC values evaluated

!

Patient Delivered

| }
Burke's ESM-UBT with
IM Oxytocin
I+
Blood Loss measured with Brass V drape
+ Soaked Mops & Gauze

!

Hb & WBC values evaluated
after 48 hours

IM Oxytocin

This study is to measure the amount of blood loss.

* The amount of blood loss in atonic PPH with and without prophylactic
application of uterine balloon tamponade in high-risk women was
measured.

* HB values and WBC values evaluated before and after prophylactic

insertion of uterine balloon tamponade after 48hrs



* Any other additional medical/ surgical intervention or information is
noted.

METHODS OF MEASUREMENT OF BLOOD LOSS

GROUP 1.The blood collected in the conical calibrated drape- BRASS V

DRAPE was measured and recorded. Additional soaked gauze mops and clots

were weighed and noted. Gauze mops were weighed before and after use, and

the net amount of blood loss was recorded approximately 1 gram, representing 1

milliliter of blood.*8

GROUP 2. The blood collected in conical calibrated drape BRASS V DRAPE

was measured and recorded. Additional soaked pads and clots are weighed and

noted.



RESULTS



A total of 5221 pregnant women had normal delivery in the center. 282 were
assessed 234 participants fits to the inclusion criteria and 226 consenting
women were enrolled in this study and were randomly assigned into two groups

that is group A and group B by computer generated randomized program.

Assessed for eligibility(n=282)

Excluded (n= 54)

*Not meeting inclusion
criteria(n=48)

*Not willing for

Total number of women included

in study(n=226) study(n=8)
RANDOMISATION
BURKE’S ESM-UBT IM OXYTOCIN

WITH IM OXYTOCIN GROUP (n=113)
GROUP(n=113)

Lost to follow up or refused Lost to follow up or refused
intervention(n=0) intervention(n=0)
analysed(n=113) analysed(n=113)

Fig-2: CONSORT flow chart




Results

Table 1 : Age groups distribution among study Participants (N=226)

Age in years Frequency Percentage
18-20 30 13
21-25 104 46
26-30 55 24
36-40 37 17
Total 226 100

Table 1: Among the 226 patients enrolled, majority of the study population
(46%) belonged to the age group of 21-25 years. 55 patients (24%) belonged to
26-30 years, while 17% were in the age group of 18-20 years, and 13% in the
age group of 36-40 years. The mean age of our study population was 29.5+4.9

years.
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Figure 3: Distribution of study Participants based on age

Table 2: Distribution of period of gestation among study Participants

(N=226)
Period of Frequency Percentage
gestation (in
weeks)

<37w 45 20
37w+1d-38w 45 20
38w+1d-40w 103 45
40w+1d-42w 33 15

Total 226 100




The study participants' gestational age distribution is shown in Table 2. The
most prevalent gestational age at delivery was between 38 weeks + 1 day and
40 weeks, with the largest percentage of participants (45%) having this
gestational age. Twenty percent of the study group were participants with a
gestational age of less than 37 weeks and those between 37 weeks + 1 day and
38 weeks. Furthermore, 15% of individuals gave birth between 42 weeks and 40
weeks + 1 day.

Period of gestation (in weeks)
110

83
55
\ i
0

<37w 37w+1d-38w 38w+1d-40w 40w+1d-42w

Figure 4: Period of Gestational among study Participants

Table 3: Complications among studv groups (N=226

Characteristics Intervention Group Control Group
n(%) n(%)

Pregnancy Induced 28 (24.7) 28 (24.7)

Hypertension (PIH)

Abruption 54.5) 7(6.2)

Antepartum 8 (7.0) 6 (5.3)

Eclampsia

Polyhydramnios 1(0.8) 1(0.8)

Twin Pregnancy 4 (3.5) 7 (6.2)




Gestational DM 4 (3.5) 7(6.2)
Anaemia

Mild 2(1.7) 2(1.7)
Moderate 38 (33.6) 41 (36.3)
Severe 4 (3.6) 6(5.4)
Thrombocytopenia 7(6.2) 54.3)

The table 3 shows the comparison of pregnancy-related risk factors among
study groups. Among the intervention 24.7% of participants had pregnancy-
induced hypertension (PIH), 4.5% had abruption, 0.8% had polyhydramnios,
3.5% had diabetes mellitus (GDM), 3.5% had twin pregnancies, 7.0%
Antepartum Eclampsia, Moderate anemia was seen in 33.6%, mild anemia was
1.7%, severe anemia is 3.6% and thrombocytopenia was 6.2%.

In control group 24.7% of participants had pregnancy-induced hypertension
(PIH), 6.2% had abruption, 0.8% had polyhydramnios, 6.2% had diabetes
mellitus (GDM), 6.2% had twin pregnancies, 5.3% had Antepartum Eclampsia,
Moderate anemia in 36.3%, mild anemia was 1.7%, severe anemia 1s 5.4% and
thrombocytopenia was 4.3%. Both group have similar high risk factors with a p

value >0.05.
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Figure 5: Complications among study groups (N=226)

Table 4: Comparison of Blood in V Drape among study groups (N=226
Blood V Intervention Group Control Group P value
Drape (ml) (Burke’s ESM-UBT)
Me IQR | 95%CI | Me | IQR | 95% CI 0.0001
dia dia
n Low | Upp n Low  Uppe
er er er r
bou | bou bou | boun
nd nd nd d
90 | 60-21 | 80 | 120 | 250 130-3 | 210 | 300
0 60




Table 4 shows the Blood loss in the V-Drape among study groups. Median
blood loss among intervention group was found to be 90 ml, with an
interquartile range (IQR) ranging from 60 to 210 ml. The 95% CI was found to
be between 80 and 120 ml. On the other hand, Median blood loss among control
group was found to 250 ml, with an IQR of 130-360 ml and the 95% CI of the
control group was found to be 210-300 ml. The Statistically significant was

seen between the group with a p value <0.01

Table S: Comparison of weight of Gauze pads among study groups (N=226)

weight of Intervention Group Control Group P
Gauze (Burke’s ESM-UBT) valu
pads e
(grams)

Me IQR @ 95%CI Med IQR @ 95%CI  <0.0

dia ian 1
n Low Upp Low | Uppe
er er er r
boun | boun boun | boun
d d d d
30 1 20-50 @ 30 50 | 50 | 30-90 | 50 60




Table 5 shows the weight of guaze pads among study groups. Median weight of
gauze pads among intervention group was found to be 30 grams, with an
interquartile range (IQR) ranging from 20 to 50 grams. The 95% CI was found
to be between 30 and 50 grams. On the other hand, Median weight of gauze
pads among control group was found to 50 grams, with an IQR of 30-90 grams
and the 95% CI of the control group was found to be 5060 grams. The

Statistically significant was seen between the group with a p value <0.01

Table 6: Comparison of Total Blood loss among study groups (N=226)

Total Intervention Group Control Group P
Blood (Burke’s ESM-UBT) valu
Loss e

(ml

Me IQR = 95%CI |Med IQR | 95%CI  0.00

dian ian 01
Low  Upp Low | Uppe
er er er r
boun | boun boun | boun
d d d d
120 1 80-260 ' 100 | 180 | 320 ' 190-44 261 | 364
0




Table 6 shows the Total Blood loss among study groups. Median total blood
loss among intervention group was found to be 120 ml, with an interquartile
range (IQR) ranging from 80 to 260 ml. The 95% CI was found to be between
100 and 180 ml. On the other hand, Median total blood loss among control
group was found to 320 ml, with an IQR of 190-440 ml and the 95% CI of the
control group was found to be 261-364 ml. The Statistically significant was

seen between the group with a p value <0.01

Table 7: Comparison of Blood loss among study groups (N=226)

Blood P
Loss valu
Intervention Group Control Group e

(Burke’s ESM-UBT)

Med IQR 95% CI | Med  1IQR 95% CI
ian ian

Low Upp Lowe | Upp
er er r er

Blood 20 | 10-30 | 10 20 30 | 20-50 20 30 10.000

Loss 5
before

Blood 50 |30-110 35.5 | 744 150 | 80-200| 110 | 178. [0.000
Loss 5 7 1

min after

Blood 30 | 20-70 | 30 50 80 | 50-110, 70 90 10.000

Loss 10 1

min after

Blood 20 | 20-50 | 20 30 50 | 30-65 40 50 10.000
Loss 1
hour after




Table 7 shows the Blood loss at different tie intervals among study groups.
Median blood loss before among intervention group was found to be 20 ml
followed by blood loss after 5 minutes of delivery is 50, 10 min after delivery is
30 ml and after 1 hour delivery is 20ml. On the other hand in control group
Median blood loss before delivery was found to be 30 ml followed by blood
loss after 5 minutes of delivery is 150, 10 min after delivery is 80 ml and after 1
hour delivery is 50ml. All intervals were found to be statistically significant

with a p value <0.01.

Comparison of Hemodynamic parameters

Table 8: Comparison of Heart rate findings between Study groups (N=226)

Heart rate
(bpm)
Intervention Group (Burke’s Control Group
ESM-UBT)
Medi | IQR 95% CI Me | IQR 95% CI
an dia
Lower | Upper n Lower | Upp
bound | bound bound | er
bou
nd
HR before = 90 | 86-94 90 90 92 | 88-96 90 96
delivery
HR 5 min 90 | 86-94 90 90 92 | 90-96 90 94
after
delivery
HR 10 min | 92 | 84-94 89 94 94 | 90-96 91 96
after
delivery
HR 1 hour | 90 | 84-94 90 90 94 | 90-98 90 94
after
delivery




Table 8 shows the Heart Rate at different tie intervals among study groups.
Median Heart rate before delivery among intervention group was found to be
90bpm followed by Heart rate after 5 minutes of delivery is 90 bpm, 10 min
after delivery is 92 bpm and after 1 hour delivery is 90 bpm. On the other hand
in Median Heart rate before delivery among intervention group was found to be
92 bpm followed by Heart rate after 5 minutes of delivery i1s 92 bpm, 10 min
after delivery is 94 bpm and after 1 hour delivery is 90 bpm.

Table 9: Comparison of Svystolic Blood pressure findings between Study

groups (N=226)
Systolic
Blood
Pressure Intervention Group Control Group

(Burke’s ESM-UBT)
Medi IQR = 95%CI |Medi IQR 95% CI

an an
Low | Uppe Lower Uppe

er r bound r
boun boun boun

d d d

SBP before = 116 | 110-12 | 115 | 120 | 120 ' 110-130| 120 126
delivery 6

SBPS min | 120 | 116-13 | 116 | 120 | 120 | 116-130| 120 | 120.8

after 0
SBP10 min | 118 | 112-12 | 116 | 120 | 120 | 114-130| 118 124
after 8

SBP1 hour 120 | 114-12 | 118 | 120 | 120 ' 112-130| 120 120
after 6




Table 9 shows the Systolic Blood pressure Rate at different tie intervals among
study groups. Median Systolic blood pressure before delivery among
intervention group was found to be 116 mmhg followed by SBP after 5 minutes
of delivery i1s 120 mmhg, 10 min after delivery is 118 mmhg and after 1 hour
delivery is 120 mmhg. On the other hand in Median Systolic blood pressure
before delivery among intervention group was found to be 120 mmhg followed
by SBP after 5 minutes of delivery is 120 mmhg, 10 min after delivery is 120
mmhg and after 1 hour delivery is 120 mmhg.

Table 10: Comparison of Diastolic Blood pressure findings between Study

groups (N=226)
Diastolic
Blood
Pressure Intervention Group Control Group

(Burke’s ESM-UBT)
Medi IQR = 95%CI |Medi IQR 95% CI

an an
Low | Uppe Lower  Uppe

er r bound r

DBP before| 86 | 72-90 | 80 | 88.8 | 84 | 70-90 80 86
delivery

DBP Smin &2 74-90 80 86 84 78-90 80 86
after
DBP 10 84 76-90 80 84.8 84 76-90 80 86
min after

DBP1 82 76-90 80 84 82 78-90 80 86
hour after




Table 10 shows the Diastolic Blood pressure Rate at different tie intervals
among study groups. Median Systolic blood pressure before delivery among
intervention group was found to be 86 mmhg followed by DBP after 5 minutes
of delivery is 82 mmhg, 10 min after delivery is 84 mmhg and after 1 hour
delivery is 82 mmhg. On the other hand in Median Diastolic blood pressure
before delivery among intervention group was found to be 84 mmhg followed
by DBP after 5 minutes of delivery is 84 mmhg, 10 min after delivery is 84
mmhg and after 1 hour delivery is 82 mmhg.

Table 11 : Comparison of Blood component findings between Study groups

(N=226)
Characteristics P value
Intervention Control Group
Group (Burke’s
ESM-UBT)
Media| IQR | Media IQR
n n

Hb before delivery | 10.8 9.2-12 9.9 9.3-11.6 0.09

Hb 24 hours post 10.1 9-11.2 99 | 7.9-105 0.007
delivery

PCV before delivery | 33.1 | 29.4-35. | 31.3 | 28.2-34.1 0.01
7

PCV 24 hours post 32 28-34.7 | 29.8 |24.9-32.7 0.008
delivery




Characteristics P value
Intervention Control Group
Group (Burke’s
ESM-UBT)
Media IQR Media IQR
n n
Hb before delivery 10.8 9.2-12 9.9 9.3-11.6 0.09
Hb 24 hours post 10.1 9-11.2 9.9 7.9-10.5 0.007
delivery
PCYV before delivery | 33.1 | 29.4-35. | 31.3 | 28.2-34.1 0.01
7
MCYV before 80 76.1-86. | 80.2 | 75.5-85.5 0.6
delivery 2
MCYV 24 hours post | 81.5 | 76.4-86. = 81.3 76.8-86 0.9
delivery 6
MCH before 33 31.7-34. | 33.1 |31.8-34.2 0.9
delivery 1
MCH 24 hours post | 32.4 | 31.2-33. | 32.6 | 31.3-33.7 0.6
delivery 8
Platelets before 73.1 190-275 | 222 180-287 0.8
delivery
Platelets 24 hours 226 190-275 | 224 171-270 0.7
post delivery
WBC before 124 1 99-14.7 | 11.6 | 9.6-14.8 0.3
delivery
WBC 24 hours post | 12.3 | 10.2-14. | 11.4 | 9.9-14.6 0.3
delivery 3




Hb: Hemoglobin, PCV: Packed Cell Volume, MCV: Mean Corpuscular Volume, MCH: Mean
Corpuscular Hemoglobin, WBC: White Blood Cell Count.

Table 11 depicts the comparison of blood component findings between groups..
the intervention group's hemoglobin level before delivery was found to be 10.8
g/dL (IQR: 9.2—-12), in control group's was 9.9 g/dL (IQR: 9.3-11.6) with a p
value of 0.09. The median hemoglobin level after delivery was found to be 10.1
g/dL (IQR: 9-11.2), in control group's was found to be 9.9 g/dL (IQR: 7.9—
10.5). the difference is found to be statistically significant with a p value 0.008.
The rest all variables like PCV, MCV, MCH, platelets and WBC before and

after delivery was found to be statistically not significant with a p value >0.05.

Table 12: Comparison of use of any additional uterotonics between Study

groups(N=226)
use of any Intervention Control P value
additional Group (Burke’s Group
uterotonics ESM-UBT)
No 104 88 0.003
Yes 9 25
Total 113 113

Table 12 shows the usage of additional uterotonics among study groups. The p-
value of 0.003 found to be statistically significant which shows the intervention
group had a significantly a smaller number of participants who need additional

uterotonics which are 9, among them all 9 patients required Misoprostol, 4



required carboprost and only 2 required tranexamic acid. In control group all 25
patients were given with misoprostol followed by 20 carboprost and 12

tranexamic acid. No surgical intervention was required in both groups.

use of any additional uterotonics
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Figure 6: Comparison of use of any additional uterotonics between Study

groups(N=226)

Table 13: Comparison of Blood component transfusion between Study

groups(N=226)

Blood Intervention | Control Group | P value
component Group

transfusion (Burke’s

ESM-UBT)
No 80 63 0.01
Yes 33 50

Total 113 113




Table 13 shows the usage of blood component transfusion among study groups.
The p-value of 0.01 found to be statistically significant which shows the
intervention group had a significantly less number of participants who required
blood transfusion compared to the control group. In group 1, 23 anemia patients
required blood component transfusion. In group 2, 31 anemia patients required

blood component transfusion.

Blood component transfusion

No Yes

B Intervention Group (Burke’s ESM-UBT)
B Control Group

80

60

40

20

Figure 7: Comparison of Complete blood transfusion between Study

groups(N=226)

An average of 287ml inflation was found in the intervention group. Thirty
patients in Intervention group complained pain at insertion site after inserting

UBT. The spontaneous expulsion was seen in 34 patients in intervention group.



DISCUSSION

The purpose of this study is comparison was to see the safety and efficacy of
prophylactic insertion of Dr.Burke’s every second matters-uterine balloon
tamponade (ESM-UBT) with LM Oxytocin vs. only I.M Oxytocin for
prevention of atonic PPH in women at risk of uterine atony. A total of two
hundred twenty six patients participated in the study; they were split into two
groups at random and given distinct regimens.
Group A: Dr.Burke’s every second matters-uterine balloon tamponade (ESM-
UBT) with I.M Oxytocin And Group B: only .M Oxytocin
* Using the appropriate statistical methods, a comprehensive analysis of the
patient data was conducted. The muscles of the uterus contract quickly
immediately after delivery to stop the bleeding. If the muscles of any
region of the uterus, more usually the cervix or the complete uterus, not
contracts early, quickly, and firmly enough, few deliveries can be
complicated with fatal excessive haemorrhage.4¢ A blood loss of less than
500 millilitres after the third stage of labour is considered postpartum
haemorrhage. If the amount of blood lost is significant enough to harm
the mother's haemodynamic system, serious maternal outcomes,
including death or multiorgan failure, may ensue. An atonic uterus is the
most prevalent cause of postpartum haemorrhage and the main cause of
maternal death. The most majority of women who are with PPH have no
known risk factors, but some conditions in obstetric are linked to an

increased risk of PPH which includes multiple pregnancies, placenta



previa, adherent placenta, labour dystocia, prolonged labour, multiparity,
obstructed labour, and PPH history.50

Tranexamic acid, uterine massage, and uterotonics are the firstline
treatments that many women with PPH respond well. Ten to twenty
percent of PPH women, do not react well to these treatments. The PPH
morbidity and mortality are mainly influenced by women with uterine
atony. Other procedures which includes UBT, are “uterine artery
embolization, devascularization gradually, compression sutures such the
B-Lynch, Hayman's, and Cho sutures”, and, in the event that nothing else
works, rescue hysterectomy, may be explored. Laparotomy, specific
skills, and expensive operating rooms and setup are required for
the second line of treatment.38 UBT does not require an expensive setup
and is an inexpensive, easy-to-use process with a short learning curve.
There are numerous varieties of balloon tamponade available, and each
has advantages, disadvantages, and varying degrees of effectiveness. This
research examined the efficacy of ESM-UBT in the treatment of PPH.
Although ESM-UBT has lately demonstrated remarkable efficacy in
stopping bleeding and saving the lives of women with uncontrolled PPH,

UBT device availability and training are limited.



Table 14:Comparison of blood loss with existing literature after

therapeutic insertion of UBT

STUDY Blood loss
Francois (2023) 256ml vs 545 ml
Dumont (2017) >1000ml
Sharvari (2015) 850ml to 3500ml
Thappa (2010) 1.2 litre

The study reveals a significant difference of total blood loss among study
groups with a p value of <0.01 the median values of blood loss between
group A 120 (80-260) and group B 320 (190-440) ml.

Similar to our study, Francois et al., study also shows, the significant
difference in mean blood loss in group A (UBT group) is less compared
to group B (256 mL vs 545 mL) with a p value <0.01.5!

Dumont et al., shows that tamponade group has less total blood loss
compared to misoprostol group, with a statistically significant difference
(P<0.01).43

Another studies conducted by Rathore*8, Thappas2 and Condous53 studies
shows mean total blood loss between the study groups from 1.2 litre to

3.1 litre, the observed difference could be due to quantification of blood



loss is different. Kinugasa case report shows that blood loss cannot be
stopped by giving oxytocin alone.*

* A prospective study by Sharvari shows that the median blood loss among
the patients ranges from 850 to 3500ml. In contrast to our study, they
doesn’t have control group to compare the difference. Contrary to the
results we found, Patrick study found no substantial significant difference
in the blood loss between UBT group and control groups.5* Variations in
the patient demographics, resources of hospital and timing of treatment
may be the cause of this observed disparity.

* This study measured the blood loss before delivery and after delivery at 3
points (5min, 10 min and 1 hour) at all points in the group A showed
substantial reduction in blood loss than the group B. Francois study also
showed an significant reduction in blood loss after 15 min of insertion of
UBT.5! Burkes et al, study also shows that ESM UBT acted as effective
tool in reduction of haemorrhage among women.3¢

* The ESM-UBT acts very quickly and immediately gives mechanical
compression of uterine walls in order to reduce the bleeding this could be
the observed difference.

* In this study there is an significant difference in Blood in V drape when
compared with group A and group B which is 90 ml and 250ml of median
blood, with a p value of <0.01.

* The study conducted by Singh et al., says that Blood loss measured in
brass v drape 1s 213.57 £79.08 ml which is an gold standard method to
see blood loss in the patients, but visual estimation is easy and quick.55

The uses of ESM UBT will potentially reduce the blood loss and it will be

crucial to manage PPH to implement safe, effective, and readily applicable
procedures in every unit. Laparotomy with uterine, “utero-ovarian or

hypogastric artery ligation, or even hysterectomy” are regarded as surgical

options in the past when uterine massage, uterotonics, curettage, and laceration



changes failed to prevent severe bleeding.4¢ All of these methods, however,

poses some risks and require a team of skilled persons and tools. Women who

are wish to maintain their fertility may choose to have a hysterectomy, a severe

procedure, to decrease bleeding.

Present study showed an significant less weight difference between weight of

the guaze pads when group A (30 grams) is compared to group B (50grams).

This shows that ESM UBT is effective in controlling the blood loss among the

patients.

Hemoglobulin before and after 24 hours of delivery was measured in this
study, which shows an statistically significant difference between groups.
Median Hb before delivery in group A is 10.8 (9.2-12) g/dl vs 9.9
(9.3-11.6) g/dl in group B whereas 24 hours post-delivery is 10.1(9-11.2)
and 9.9 (7.9-10.5) g/dl. Haemoglobin level were usually lowered by an
substantial loss of blood, but there is no much reduction in the group A
compared to group B which says that ESM-UBT reduced the postpartum
haemorrhage among patients.

Other blood components like MCV,MCH, platelets and WBC doesn’t
show statistically significant difference among the study participants
except PCV.

Inline with our study Laas et al., study showed that there is no substantial
decrease in Hb level after UBT introduction compared with before UBT
group.3¢

In this study more patients required blood component transfusion among
group B compared to group A with a p value <0.01, similarly other
studies like Tabet’® and Maher>7 studies shows that number of blood
transfusion is reduced in UBT group compared no UBT group. Kavak
study says that blood transfusion was required more PPH patients.46

In contrast to our findings Rupali study was given to 97% of the patients

with UBT compared to control. The variability could be due to difference



in study setting.*0 Dumont study also shows that more numbers of
patients required transfusion in UBT group.#? The observed difference
could be due to usage of different treatments. A case report by Kinugasa
also shows that they required blood transfusion in managing PPH. ESM-
UBT can reduce the blood transfusion requirement, but the patient
demographic and severity of haemorrhage are demanding factors for
blood transfusion. 44

Additional uterotonics are significant less numbers of patients were used
in group A compared to group B.

In contrast, According to Rupali et al., 97% of patients treated with UBT
still needed further uterotonics, suggesting that tamponade may not
always be enough. 40 In addition, Kinugasa's case report emphasised the
need for uterotonics in addition to UBT for effective haemorrhage
management.** These results indicate that although UBT is a useful
technique for minimising blood loss and minimising the need for extra
uterotonics, its effectiveness may differ depending on the patient's
reaction and the extent of the haemorrhage. For PPH patients, a
multimodal strategy that combines pharmacological and mechanical
therapy is still essential to maximising results.

In this study, a significant difference was seen in group B patients
received a greater number of iron supplementations compared to group A.
The discrepancy may be attributed to variations in patient populations,
surgical techniques, or protocols used in the different studies.

The findings from our study and the evidence presented in several other
studies support the idea that adding ESM UBT + Oxytocin can yield
favourable outcomes regarding reduction PPH and reduced requirement
of blood transfusion in the early recovery period. Our study, comparing
Group A (Burke’s ESM-UBT+ I.M Oxytocin) and Group B (I.M

Oxytocin), demonstrated that Group A consistently required less blood



loss at various intervals, indicating better management of PPH than
Group B.

In our study, the mean age of the participants in the present study was
found to be 29.5 (£4.9) years. Systematic review conducted by Sebastian
et al., burke et la study shows an age range of 27 to 32 years.5°

Most of the participants gestational period is between 38 weeks to 40
weeks. Similarly to Rupali study 37-40 weeks.40

In present study 13.3% in group A and 23.9% in group B had vaginal
deliveries. Similarly martin study also shows an 50% had vaginal
deliveries.4 100% vaginal deliveries were seen in Dumont study.*? Burke
study recorded 62.3% in intervention group and 63% in control group.38
Seventy one percent had multiple pregnancies in group A compared to
78.8% in group B. More than 50 % patients had 2 or more preterm
deliveries and 40% had 2 or more living children in group A whereas 47
% patients had 2 or more preterm deliveries and 36% had 2 or more
living children in group b. Similarly multiparity observed in Dumont
study and Rupali study. 43.40

Similar to other studies and other demographic profiles and BP, pulse rate
compared between the two groups was statistically insignificant.

Many patients had more than one risk factor. The risk factors for atonic
PPH among the study groups are assessed 24.7% of patients had PIH in
group A and 24.7% in group b. Abruption is seen in 4.5% and 6.2%,
Antepartum Eclampsia 7.0 and 5.3, polyhydramnios 0.8 in each group,
twin pregnancy 3.5 and 6.2, Gestational DM 3.5 and 6.2. In Group A
33.6% had moderate anemia and 36.3% in group B. Similar risk factors
observed in Rupali study#0, 35 patients had anemia, 43 patients had
preeclampsia. Overdistention of uterus due to multiple gestation and

other risk factors contributes to uterus atony.






CONCLUSION




CONCLUSION

The Present study shows the significant benefits of using ESM-UBT with IM
Oxytocin in reduction of blood loss, additional uterotonics, and blood
component transfusions in high-risk pregnancies. The study findings support the
idea of incorporating ESM-UBT into routine practice of Post partum
hemorrhage management, specifically in resource-constricted settings, to
increase the outcomes of maternal health. Because of its effectiveness,
affordability, and convenience of use, including ESM-UBT into standard
obstetric care particularly in healthcare setting with limited resource can be
crucial to reaching international maternal health objectives like Sustainable
development goal 3 which is reaching targeted India maternal mortality ratio 70
per llakh birth by 2030 . The Maternal mortality can be significantly reduced by
incorporating the ESM-UBT to all levels of care particularly in basic healthcare
centres and community health center areas. Extended research and more clinical
trials are needed to corroborate these findings and refine best practices in

obstetric management.



SUMMARY



SUMMARY

Majority of the study population 46% fell within the age group of 21-25
years. The mean age of our study population was 29.54+4.9 years

The most prevalent gestational age at delivery was between 38 weeks + 1
day and 40 weeks, with the largest percentage of participants (45%)
having this gestational age.

There were 226 participants in the study, divided between a Group B
(control group) and the Group A (intervention group).

Gravida status, 25.6% of participants were primigravida intervention
group and 16.8% in the control group,

27.4% of patients in the group B and 33% of participants in the
intervention group had no prior history of preterm birth.

The premature delivers are 47% of the control group and 50% of the
intervention group.

40% of participants in the intervention group and 36.3% of participants in
the control group have living child. The majority of participants had
never undergone an abortio. C section was observed in 30% of e control
group and 42.8% in intervention group. 46.1% of the control group and
44.2% of the intervention group had experienced two or more vaginal
births.

Vital signs were measured, the intervention group's mean pulse rate was
89.2 bpm, whereas the control group's was 90.1 bpm. The intervention
group's diastolic blood pressure was 81.1 mmHg, while the control
group's was 82.0 mmHg. The mean systolic blood pressure was 124.6
mmHg and 126.4 mmHg, respectively. With a mean of 131.2 bpm, the
intervention group's fetal heart rate (FHR) was marginally higher than the
control group's, which had a mean of 128.0 bpm.

Risk factors were recorded accordingly In both the intervention and

control groups, 24.7% of participants had pregnancy-induced



10.

11.

12.

13.

14.

15.

16.

hypertension (PIH). The antepartum eclampsia was reported in 7% in
Group A and 5% in Group B. 0.8% of participants in both groups
experienced polyhydramnios, gestational diabetes mellitus (GDM) was
reported at (3.5% vs. 6.2%), twin pregnancies were observed in 3.5% of
the intervention group and 6.2% of the control group.

Anemia, 56.6% of the control group and 61% of the intervention group
were anemia-free. Moderate anemia was found in 33.6% of the
intervention group and 36.3% of the control group, although mild anemia
was recorded in 1.7% of both groups. 5.4% of the control group and 3.6%
of the intervention group had severe anemia. Furthermore,
thrombocytopenia was noted in 4.3% of the control group and 6.2% of
the intervention group.

Median Blood in Brass V drape is 90 mL (60-210) in group A and in
group B is 250 mL (130-360 mL ) with a p value <0.01

Median weight of the gauze pads 30 grams (20-50) in group A and in
group B is 50 grams (30-90) with a p value <0.01

Median blood loss 120 mL (80-260) in group A and in group B is 320 mL
(190—440 mL ) with a p value <0.01

The intervention group lost a median of 20ml before delivery, after
delivery 5 min, 10 min and 1 hour, the blood loss is 50 m1,30ml and 20ml
whereas in group B i.e control group is 30ml before delivery followed by
150ml 5min delivery and 80ml and 50 ml 10min and 1 hour after
delivery.

Significant difference in Heart rate was observed between groups at
different point before delivery, Smin, 10min and 1 hour after delivery.

No Significant difference in Systolic blood pressure rate was observed
between groups at different point before delivery, Smin, 10min and 1

hour after delivery.



17.

18.

19.

20.

21.

22.

No Significant difference in Diastolic blood pressure rate was observed
between groups at different point before delivery, Smin, 10min and 1
hour after delivery.

Hb before delivery values 10.8g/dl in group A and 9.9 g/dl in group B
with a p value <0.09. Hb 24hour delivery values 10.1g/dl in group A and
9.9 g/dl in group B with a p value <0.007.

When compared other blood components only PCV showed significant
difference between groups before and after delivery. Rest measurements
like MCV, MCH, WBC, platelets shows no significant difference.

P-value of 0.003, the intervention group had a significantly lower number
of participants who needed extra uterotonics 9 , as compared to the
control group which is 25.

With only one participant in each group, both groups used styptics
sparingly, and the p-value of 1

33 patients required blood transfusion in group A and 50 in group B, p
value 0.01



LIMITATIONS:

l.

The relatively small sample size of 226 patients may limit the findings'
generalizability to a larger population. higher sample size gives more

statistical power and improve the validity of the study.

Conducting the research in a single center restricts the generalizability of

its findings to broader and more diverse populations.

There was no placebo control group, which would have added more proof

of ESM_UBT alone particular effect on PPH.

Healthcare practices, patient demographics, and resource availability can
vary significantly across regions, which may affect the applicability of

these results in different settings.

Despite the study's strong inclusion requirements, some patients who

were not included may still benefit from this approach.
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ANNEXURE VII
B.L.D.E. (DEEMED TO BE UNIVERSITY)
SHRI B.M.PATIL MEDICAL COLLEGE HOSPITAL AND RESEARCH
CENTER, VIJAYAPURA-586103

INFORMED CONSENT FOR PARTICIPATION IN DISSERTATION/

RESEARCH
I, the undersigned, , S/O D/O W/O , aged years,
ordinarily resident of , do hereby state/declare that DR.D. SANTHOSHI of

Shri. B. M. Patil Medical College Hospital and Research Centre have examined me

thoroughly on at (place), and it has been explained to me

in my own language that I am suffering from disease (condition), and

this disease/condition mimic following diseases. Further, Dr. D. SANTHOSHI informed me
that he/she is conducting a dissertation/research titled A COMPARATIVE STUDY OF
SAFETY AND EFFICACY OF PROPHYLACTIC INSERTION OF DR. BURKE’S EVERY
SECOND MATTERS-UTERINE BALLOON TAMPONADE (ESM-UBT) WITH .M
OXYTOCIN VS ONLY I.M OXYTOCIN FOR PREVENTION OF ATONIC PPH IN
WOMEN AT RISK OF UTERINE ATONY under the guidance of DR. RAJASRI.G.
YALIWAL requesting my participation in the study. Further Doctor has informed me that my
participation in this study will help in the evaluation of the results of the study, which is a
useful reference for the treatment of other similar cases in the near future.

The Doctor has also informed me that information given by me, observations made/
photographs/ video graphs taken upon me by the investigator will be kept secret and
not assessed by a person other than my legal hirer or me except for academic purposes.
The Doctor did inform me that though my participation is purely voluntary, based on
the information given by me, I can ask for any clarification during treatment/study
related to diagnosis, the procedure of treatment, result of treatment, or the prognosis.
At the same time, I have been informed that I can withdraw from my participation in

this study at any time if I want, or the investigator can terminate me from the study at



any time the study but not the procedure of treatment and follow-up unless I request to
be discharged.
After understanding the nature of the dissertation or research, the diagnosis made, and

mode of treatment. I am giving consent for the investigations.

I, the undersigned Shri/Smt , under my full

conscious state of mind, agree to participate in the said research/dissertation.

Signature of the patient:

Signature of Doctor:

Witness: 1.

2.

Date:

Place:
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ANNEXURE — VIII
SHRI B.M. PATIL. MEDICAL COLLEGE., HOSPITAL AND RESEARCH
CENTRE, VIJAYAPURA— 586103

PROFORMA

Type of intervention: Group I (ESM-UBT with IM Oxytocin) /Group II (IM

Oxytocin only)

CASE NO.

NAME

AGE: IP NO: DATE OF ADMISSION:

DATE OF STUDY:

Married life —

Obstetrics score: G P L A PERIOD OF GESTATION:

Past History:
Family History:
Personal History:
Vitals on admission:

PR: BP:

Per abdomen:



Fundal height [
Presentation:
FHS:

GA]:

Per Vaginum Examination

Any antenatal or intrapartum complication.

* PIH

Abruption
Antepartum eclampsia
Polyhydramnios
Twins

* Diabetes GDM

Type of interve

Amount of blood collected in Brass V drape-

Weight of gauz

Anaemia: mild/moderate/severe
Any other

ntion

e/pads used —

Total blood loss

Heart rate and blood pressure before and after intervention

Group I/Groupll

Timing

Heart rate

Systolic
Blood
Pressur

e

Diastolic
Blood

Pressure

Amount of blood

loss

Just before delivery

At 5 minutes

after delivery

At 10 m
After de

inutes

livery

At 1
delivery

hour after




Pain at insertion site

YES/NO

Use of additional uterotonics.

If yes

©  The drug used, dose and route

o Use of any styptics
Yes/No

If yes

©  Drugs used, dose and route.

Blood and component Transfusion

Yes/No

If Yes

o No. Of Pints of whole blood

o No. Of Pints of PCV

CBCcomponents Pre-delivery values Post-delivery values
after 48hrs

Hb

PCV(HCT)

MCV

MCHC

Plateletcount

WBCTotalCount
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13 + |s091sa| 26 | sae1 | ves | ves | oo | so | eso | so | soo | so | so | ves | no | ves | ves | 75 | a4 | 251 | 28 | 632 | esa | 209 | o | 201 | 1as | 1138 | 1268
14 1 314080 21 3940 YES YES 300 50 350 50 200 50 50 NO NO NO YES 131 0 377 0 76.6 o 347 191 13.06
15 1 318769 30 3944 YES YES 450 50 500 50 300 100 50 NO NO YES YES 123 11 348 342 80.7 802 35.3 342 285 274 2525 | 20.16
16 1 315415 23 3742 YES YES 300 50 350 30 200 100 20 NO NO NO NO 1 16 317 36.3 78.7 844 347 32 219 243 897 13.71
17 1 314880 21 3940 YES YES 200 50 250 10 100 100 40 NO NO NO NO 131 1.2 377 321 766 783 347 349 191 156 13.06 843
18 1 316673 21 3841 YES YES 100 50 150 20 80 10 40 NO NO NO YES 12 11 358 339 80.1 833 335 324 210 217 19.73 1271
19 1 |staess| a7 | sees | ves | ves | 00 | so | 150 | 30 | 20 | so | s0 | no | No | no | wo | 106 | 105 | a2z | 314 | aes | ssa | s2a | ssa | a1 | a7 | 1as | 1
20 T |era0s | 23 | a1e0 | ves | ves | so | so | 1o | w0 | so | 20 | 20 | no | no | no | wo | 21 | 11e | 535 | 574 | aes | 914 | sa1 | 345 | 231 | 274 | em | te27
21 T |sta7es| 20 | 4oe0 | ves | ves | 200 | so | 250 | 20 | 100 | 80 | s0 | No | No | ves | ves | 82 | &1 | 259 | 26 | 694 | es7 | 817 | a1z | 215 | 240 | 1605 | 1282
2 T |349128| 24 | 40es | ves | ves | 200 | so | 250 | s0 | 10 | 50 | s0 | no | No | wo | wo | s | 77 | 294 | 247 | ess | eas | sos | 215 | 267 | 227 | 1952 | 1048
23 + |ssootz| a1 | 40es | ves | ves | 200 | so | 250 | 20 | 100 | 100 | s0 | no | no | wo | mo | sza | 117 | ses | 55 | 284 | 28 | a5 | sa1 | 201 | 267 | 14 | 1542
2 + |saosat| 1o | s7es | ves | ves | 2s0 | 5o | 20 | 30 | 100 | 100 | so | no | no | ves | mo | 85 | &3 | 2¢ | 241 | e0 | 625 | w54 | s4a | s | 57 | sia | 7es
25 + |sazr1s| a5 | o7es | ves | ves | 100 | so | 150 | 20 | so | so | s | no | no | wo | ves | w2 | 111 | 208 | 336 | 772 | &1 | saz | as | 236 | 210 | s34 | 1028
26 1 |sasz01| 25 | sees | ves | ves | 50 | so | 200 | 20 | 100 | 50 | 0 | o | No | ves | ves | 87 | 106 | 315 | 47 | 715 | 732 | 31 | 505 | 202 | a1z | ess | 1438
27 1 |325451| 24 | s9es | ves | ves | 100 | so | 10 | 30 | so | s0 | s0 | no | No | o | wo | 123 | 124 | 52 | 359 | 782 | 796 | s4s | 345 | 236 | 242 | 135 | 1367
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28 sad084| 24 | see2 | ves | ves | 240 40 280 20 130 90 40 NO no | ves | no | 112 | 85 | 344 27 761 | 778 | 326 | 315 | 187 | 101 [ 1355 | 1284
29 2650 | 27 | 3845 | ves | ves [ 0 30 70 10 30 10 20 NO NO NO No | 103 | 103 | 314 32 82 | 838 | s28 | 127 | 218 | 231 | 1504 | 1482
30 se022 | 28 | 3545 | ves | ves [ so 10 80 10 20 30 10 NO NO NO No | 137 | 135 | 401 | 407 | a79 | 919 | a2 | 332 | 208 | 201 | 1305 [ 1421
31 54602 | 24 | s+ [ ves | ves | 100 50 232 20 80 30 20 NO NO NO No | 135 | 129 | 382 | 386 | 753 | 742 | 316 [ 508 | 195 | 188 | 68 45
32 83101 | 26 | 40e5 | ves [ ves [ a0 30 80 10 20 20 10 | ves | no | ves | no 8.7 87 | 309 | 304 ) 615 | 282 | 286 | 205 | 288 | 2678 | 1767
33 162422| 32 | see1 | ves | ves | a0 20 100 10 50 30 10 NO NO N | ves | 92 9 202 | 201 | 816 | 804 | 315 | s07 | 288 | 260 | 1148 | 102
34 79221 | 22 | a0e1 | ves | ves | 200 50 250 30 00 80 s0 | ves | no | ves | no 6.7 86 | 235 | 205 | eso | 727 | 285 | 202 | 235 | 251 [ 1572 | 1033
35 25447 | 27 | 3946 | ves | ves [ 0 20 80 10 20 20 10 | ves | no NO 129 | 129 | 372 | 377 | 802 | 813 | 347 | 342 | 203 | 221 | 825 | 018
36 50608 | 23 | 3643 | ves | ves | 3a0 70 450 60 210 90 90 | ves | ves | ves 5.7 71 164 | 107 | 788 | 831 | 348 | 36 76 o3 | 1035 [ 825
37 86107 | 34 | s7e2 | ves | ves [ e0 40 100 30 30 30 10 NO NO no | ves | 121 | 108 | 365 | 32 o2 | s09 | 331 | 338 | 196 | 170 | 1233 | 1283
38 on4s6 | 32 | s9e2 | ves | ves | 1s0 30 180 20 70 70 20 NO NO NO | vEs | 142 | 122 | 404 | 342 | o 93.5 33 | 3sa | 173 | 130 | 1336 | 1380
39 257243 27 | s9e0 | ves | ves [ a0 20 100 20 30 30 20 NO NO NO no | 108 | 103 | sa1 | 324 7 794 | 317 | 315 | 214 | 220 | 789 | 788
a0 soae1 | 23 | a9 | ves [ ves [ 70 30 100 20 30 20 20 NO NO NO ~no | 125 12 376 | 378 | 821 | 811 | 318 | 317 | 263 | 252 12 | 178
a1 o7173| 20 | z8e0 | ves | ves [ a0 20 100 20 30 20 30 NO NO NO NO 11 112 | 346 | 354 | a04 | 806 | 315 [ 316 | 200 | 286 22 | 2287
a2 98755 | 25 | 3341 | ves | ves [ so 30 a0 10 30 30 10 NO NO NO NO 95 98 | 205 | 304 | 776 | 777 | 322 | 322 | 235 | 272 | 1035 | 1080
a3 84844 | 28 | 38+3 [ ves | ves | 100 20 120 20 40 30 30 NO NO NO NO B.4 79 | 288 | 262 | 708 | 712 | 22 | 302 | 257 | 231 | 951 [ 1226
a4 106318| 19 | saes | ves | ves | a0 20 100 10 40 30 20 NO NO NO ~o | 108 | 104 | 32 302 | 865 | 863 | 338 | 344 | 276 | 265 [ 115 | 1110
a5 77667 | 25 | a0e3 | ves | ves [ so 30 a0 20 20 20 20 NO NO no | ves | 104 | 109 | 327 | 345 | 693 | 729 | 318 | 316 | 230 | 267 [ 108 | 1248
a5 6980 | 22 | 3843 | ves | ves [ e0 30 90 10 30 30 20 NO NO no | ves | so 93 | 332 | 346 | 785 | 805 | 331 | s27 | 322 | 303 | 153 | 2257
a7 103205| 35 | 3ses | ves | ves | 40 10 50 10 20 10 10 NO NO NO no | 121 | 126 | 356 | 39 | @ 90 345 | 341 | 180 | 176 | 111 | 1108
a8 103210) 23 | a0 | ves | ves | a0 20 100 30 30 20 20 NO NO NO NO 0.4 9 284 | 272 | 816 | 827 | 342 | 331 | 200 | 238 [ 91 | 87
a9 180791 24 | a0 | ves | ves | s0 30 80 20 20 20 20 NO NO ~no | ves 12 113 | 352 | 337 | s9s | e13 | a1 | 335 | 221 | 204 [ s01 | 1063
50 115430| 20 | 3743 | ves | ves | s0 30 a0 20 20 20 20 | ves | no NO No | 111 | 113 | 357 | 351 | ass | 854 | 311 | 322 | 245 | 202 | B33 [ B4a
51 116155| 23 | 4043 | ves | ves | 2a0 20 300 20 110 E) 8 | ves | ves | ves [ no 8.2 69 | 327 | 237 | 857 | 653 | 281 | 201 | 201 | 234 | 2708 | 1382
52 121851 25 | 330 [ ves | ves | a0 40 120 20 40 40 20 | ves | no | ves [ mo 75 74 | 237 | 236 | 748 | 759 [ 316 | 314 | 100 o5 | 1771 | 1179
53 120576| 23 | s4%0 [ ves | ves | 70 30 100 10 30 30 30 | ves | no NO NO | 131 | 124 | 356 | 367 | 835 | sa2 | 327 [ 338 | 190 | 180 11 | 1289
54 1a70s8| 22 | 2543 | ves | ves | 1s0 50 200 20 50 80 50 NO no | ves | wo 36 69 | 114 | 200 | 708 | 764 [ 316 | 343 57 61 | 1841 | 1308
55 2166 | 20 | 3842 | ves | ves [ so 30 80 20 20 30 10 NO no | ves | ves | 76 95 25 305 | s62 | se9 | 304 | 311 | 324 | 347 [ 2401 | 1273
56 124668| 22 | 3745 | ves | ves | s 50 100 10 30 40 20 NO NO NO O | 124 | 114 | 383 | 375 | a19 | 819 | 316 | 304 | 100 | 194 | 1307 | 1194
57 130613| 20 | 4146 | ves | ves | 200 50 250 70 80 50 50 NO nO | YEs | vES | o4 76 | 281 23 a01 | 819 | m:5 33 187 | 218 | 1872 | 2035
58 130610| 26 | 31 | ves | ves | so 20 70 10 20 20 20 NO NO NO NO 78 72 | 289 | 25 63 718 | 20 | 288 | 34a | 325 | 1411 | 1501
59 130551 20 | sse2 | ves | ves | s 10 80 10 20 20 10 NO NO NO no | 111 | 112 | 329 | 328 | w7 799 | 337 | 344 | 157 | 1s8 | 815 | 1373
60 130607| 19 | 4041 | ves | ves | 150 50 200 20 80 60 4 | ves | no | ves | ves | 82 74 | 240 | 233 | 771 | 772 | 329 | 318 | 145 | 174 | 30860 | 281
61 133804| 20 | 3041 | ves | ves | 180 80 260 30 120 80 30 NO NO N0 | ves | 118 10 355 | 301 82 818 | 327 [ 332 | 203 | 196 | 1308 [ 1343
62 319553| 25 | sse0 | ves | ves | so 10 80 10 20 20 10 NO NO No | 107 1 316 | 327 | 952 | 79 | 339 | 336 | 107 | 101 | 1265 | 1105
63 155084| 22 | 3ses | ves | ves | 180 30 210 20 130 30 30 NO NO N | 125 | o5 | 365 | 285 | ae9 | 877 | sa2 | 333 | 267 | 244 | 1841 | 1172
64 160337| 20 | 3445 | ves | ves | 200 20 220 a0 80 50 50 NO no | ves | no | 104 | 97 | 306 | 302 | ss2 | 8ss 36 34 181 151 | 1521 | 1385
85 162652| 32 | 40e2 | ves | ves | 280 20 280 20 140 | 100 20 NO no | ves | no | 118 | 86 | 352 | 268 | @s2 | a3 335 | 323 | 262 | 227 | 158 | 159
66 163057| 24 | 3ses | ves | ves | so 30 80 10 30 30 10 NO NO NO NO 8.7 9.1 257 | 268 | a4s | 856 | 339 34 189 | 187 | 1879 | 17.19
67 165503| 19 | 3s+6 | ves | ves | so 10 80 10 20 20 10 NO NO NO NO 8.9 88 | 207 | 298 | 851 | 606 | 301 | 205 | 4s0 | 476 | 1725 | 1822
68 174321| 19 | 402 | ves | ves | 7w 10 80 10 30 30 30 NO NO NO NO 0.9 96 | 378 | 327 | 847 | 862 | 337 | 321 | 217 | 220 [ 1408 | 1142
69 175253| 26 | 3846 | ves | ves | &0 10 70 0 30 30 10 NO NO NO NO 0.4 92 | 357 | 317 | 904 | 855 [ 3a7 | 334 | 221 178 | 2181 | 14865
70 173762| 20 | 34 | ves | ves | s0 50 100 10 40 40 10 NO NO NO NO 0.7 89 | 346 | 321 | 863 | 867 | 3a1 | 349 | 233 | 228 | 17.06 | 2456
71 245037 30 | 2744 | ves | ves [ 430 80 490 30 260 | 120 80 no | ves | ves | ves | 78 B 24.1 28 934 | 897 | 324 | 321 | 148 | 225 | 1416 [ 1002
72 247396 24 | 38e0 | ves | ves [ eo 10 70 10 30 20 10 NO NO No | 117 | 114 | 363 | 364 | 801 | 811 | 322 | 313 | 170 | 334 | 1722 | 1247
73 240093 26 | 3946 | ves | ves [ 220 60 280 a0 130 60 s0 | ves | no ves [ 105 | 93 | 326 | 304 | 765 | 786 | 322 | s06 | 276 | 202 | 1433 | 1307
74 240080 20 | 3946 | ves [ ves 40 20 60 0 20 20 20 ves | NO NOo | YES | 99 97 | 316 | 315 | 662 | 656 | 146 | 146 | 328 | 328 | 1597 | 131
75 253590 25 | 3se0 | ves [ ves | 110 30 140 20 50 40 30 NO NO NO no | 116 | 112 | 356 | 347 | s22 | s34 | s26 | 323 | 220 | 205 | 135 | 1647
76 232620 32 | 3846 | veEs | vEs | 140 40 180 30 80 40 30 NO NO NO no | 13t | 119 | s73 | 387 | asa | ss2 | 354 | 3ae 85 127 | 141 | 1546
77 255101 35 | 3aes | ves [ ves 80 40 120 20 60 20 20 NO NO NO NO 9.8 95 31 316 | 789 | 812 | 317 | 315 | 215 | 219 | 9ss 13
78 240086 25 | 3544 | ves | ves 80 60 140 10 70 40 20 vEs | NO NO | YEs | 134 | 117 | 382 | 340 | 848 | ss6 | 342 | 335 | 288 | 238 | 1363 | 1362
79 228885 35 | 3943 | ves | ves | 280 40 300 20 180 90 10 NO No | ves | wo | 167 | 146 | 491 | 433 | 914 | o139 34 337 | 228 | 231 [ 1468 | 1996
80 199698 | 31 4041 | ves | ves | 160 50 210 10 110 70 20 ves | no | ves [ vEs | B4 94 | 273 | 208 85 829 | 308 | 318 | 258 | 231 | 1033 [ 1119
81 22604 23 | a0 | vEs | vEs 70 30 100 20 30 30 20 NO NO NO NO 9.1 89 | 273 | 264 | 796 79 333 | 331 | 205 | 271 | 1113 | 1862
82 250305| 28 | 3941 | ves | ves | 120 20 140 10 50 40 40 NO NO NO no | 117 | 115 | 3a7 | 352 02 911 | 337 | 335 | 134 | 176 | 1245 | 1242
83 261977 30 | 3945 | ves | ves 90 20 110 20 30 30 30 vES | NO NOo | ves | 121 | 108 | 362 | 320 | 862 | ssa | 29 | 328 | 247 | 245 | 1073 | 1025
84 281995 24 | 3aea | ves [ ves 60 10 70 10 20 20 20 ves | no | ves [ wo 96 9 374 | 362 | 858 87 337 | 331 | 225 | 214 | 1031 | 908
85 282163 31 3741 | ves | ves | 180 10 190 10 0 70 20 NO NO NO no | 118 | 102 | 347 | 314 87 20 34 325 63 165 | 521 | 1752
86 2a8e48| 22 | a2 | ves | ves 50 20 70 10 20 20 20 NO NO NO NO 0.7 92 | 331 | 258 ] 878 | 338 | 347 | 200 | 199 | 1083 | 038
87 27008 | 20 | 38+4 | vES | YES 80 10 70 10 30 20 10 vEs | NO NO NO 95 95 | 346 | 351 | 862 | 857 | s21 | s12 | 377 | 200 | 114 12
83 26973 | 32 | 3945 | vES | YES 80 10 20 10 30 30 20 NO NO NO NO 12 118 | 385 | 384 | 777 [ 779 | 311 | 316 | 200 | 222 | 68 82
89 26713 | 20 | 3845 | ves | vEs 80 10 70 10 £ 20 10 vEs | NO NO no | 105 | 109 | 324 | 322 | a19 | 814 | 324 | 326 | 284 | 286 9 86
£ 26618 | 22 | 4041 | vEs | vEs 90 10 100 20 £ 30 20 vEs | NO NO no | 126 | 124 | 403 | 40 904 | 912 | 312 | 316 | 167 | 174 76 72
91 230180 21 4102 | ves | ves 30 30 60 10 30 20 10 NO NO NO | ves | a7 9 298 | 271 | 672 | 673 | 316 | 308 | 275 | 270 | 143 | o028

92 227026 25 | 3745 | ves | ves 70 20 90 10 30 30 20 NO NO NO no | 124 | 121 | 371 | 369 | 956 | s6a | 334 | 398 | 321 348 | 654 | 1121

93 236101 24 | 3941 | ves [ ves 40 20 60 10 20 20 10 vEs | NO No | veEs | 104 | 102 31 317 | 791 | 815 | 335 | 22 | 202 | 251 | 824 [ 1504

94 221081 24 | 3aea | vEs | vEs 30 20 50 10 20 10 10 NO NO NO NO 1 106 | 336 | 341 | 823 | 802 | s27 | 319 | 223 | 236 | 109 | 1233

95 231009 23 | 3941 | ves [ ves 80 30 110 20 40 30 20 vEs | NO NO no | 127 | 116 | 373 | 367 | 942 | est | sas | 332 | 221 207 | 108 | 1118

96 231082 32 | 3744 | ves [ ves | s70 [ 10 | &0 40 280 | 250 | w0 | no | ves | ves | wo 51 34 | 202 | 1787 | 746 | 7389 | 278 | 242 | 113 o8 | 1189 [ 1016

97 230192 20 | 4046 | ves [ ves 80 10 70 10 30 20 10 NO No | ves | ves 9 87 | 302 | 208 84 845 | 208 | 286 | 431 420 | 216 | 27

28 230002 32 | 3744 | vEs | ves 70 20 20 10 40 20 20 NO NO NO no | 115 | 119 | 359 | 345 | 635 | es2 32 334 | 215 | 281 | 806 | 72

99 186120| 26 | 3744 | ves | ves 40 20 60 10 20 20 10 NO NO NO no | 103 | 101 | 329 | 325 | 618 | 611 | 313 | 304 | 406 | 3ee | 625 | sa9

100 261888| 22 | 396 | ves | vEs 70 40 110 10 40 30 30 NO NO NO 9.2 91 | 203 | 280 | 844 | 837 | 314 | 313 | 226 | 219 | 1121 | 1212

101 223009| 27 | 3646 | veEs | vEs 60 50 110 10 40 40 20 NO NO nO | ves | 113 | 108 | 355 | 347 | s07 | 802 | 318 | 501 | 285 | 230 | 1347 | 1297

102 221086| 30 | 37e0 | ves | ves | 260 50 310 20 170 90 30 NOo | ves | ves | no | 117 | 91 | 202 | 246 | 807 | 754 [ 347 | s08 | 175 | 186 | se1 | 811

103 257087 20 | 3742 | ves | ves 70 40 110 10 40 30 30 vEs | NO NO | ves | 111 | 106 | 337 | 324 76 742 | 319 | s02 | 319 | 326 | 1308 | 1214

104 267048| 26 | 391 | ves | ves | 260 70 330 40 140 90 60 NO | ves | ves | wo | 124 | 98 | 359 | 332 | 889 | 874 [ 367 | sso | 10 | 176 | 1421 | 1268

105 226787 28 | 3843 | ves | ves 40 10 50 10 20 10 10 NO NO NO NO 11 107 | 324 | 327 | @62 87 34 327 | 172 | 199 | 907 | &os

106 2a7ea7| 32 | 3745 | ves | ves 40 0 70 10 30 20 10 | ves | no NO | ves | 115 | 112 | 351 | 349 | ses | 836 | 357 | sae | 222 | 192 | 931 | 749

107 232715 36 | 385 | vEs | vES 50 20 70 10 20 20 20 NO NO NO no | 127 | 125 | a1 | 376 | 914 | e21 | s33 | a4 132 | 164 | 1288 | 112

108 2377a0| 22 | 3745 | veEs | vEs 30 20 50 10 20 10 10 | ves | no NO NO 0.9 97 | 312 | so8 | 677 | 679 | 321 | 334 | 313 | 324 | 1192 | 1248

109 23se24| 26 | 3%e2 | ves | vEs | 210 50 260 20 20 90 &0 ves | ves | ves [ o 69 71 | 278 | 262 | 786 | 794 | 279 | 273 | 161 187 | 1192 | 131

110 235124| 24 | 3846 | ves | ves | 120 60 180 20 80 60 20 vEs | NO NO | ves | 116 | 111 | 354 | 344 | ss7 | 874 | 337 | 349 | 208 | 301 | 1263 | 1161

111 238197 25 | 37+6 | ves | ves | 290 80 370 30 190 | 170 80 ves | ves | ves [ ves | 97 73 | 301 | 274 | 676 | 632 | 322 | 300 | 275 | 286 | 1438 | 1203

112 232681 35 | 3946 | ves | ves 90 50 140 10 70 50 10 vEs | NO NO no | 129 11 £ 323 | 817 | sss 31 206 | 231 213 | 142 | 1568

13 201 19 | 37¢3 | ves | ves | 280 | 100 | 380 20 180 | 120 &0 ves | ves | ves [ ~o | 106 | 82 | 306 | 284 | 862 | 819 | 345 | 326 | 33 | 201 | 109 | 95




1 2 398113 30 | 3ses | ves | ves | soo0 50 550 50 400 80 20 NO No | ves | wo | 104 | 77 | 205 | 227 | esa 95 353 | 339 | 221 | 206 | 2086 | 728
2 2 181957 24 | 38ea | ves | ves | 600 | 100 | 700 100 | 400 | 120 80 NO NO NO no | 124 | 97 | ss2 | 272 | 832 | 83z | 352 | 357 | 1ot 151 | 159 | 1640
3 2 |17s602| 28 | 3643 | ves | ves | 300 | 100 | 00 50 200 | 100 50 NO Nno | ves | wo 78 86 | 245 | 265 | 635 | 689 | 318 | 325 | 325 | 326 | 1254 | 1374
4 2 |2ssee2| 20 | 40e0 | ves | ves | 250 | 10 | 3s0 100 | 150 50 50 NO NO NO NO 93 76 | 268 | 228 | 755 | 768 | 347 | 333 | 289 | 280 | 1087 | 1102
5 2 | 7es1| 31 3046 | Nno | ves | 400 | 100 | s00 100 | 200 | 150 50 NO nOo | ves | mno | 122 | 118 | 353 | 353 | 784 | 815 | 346 | 334 | 240 | 239 | 1038 | 1102
8 2 |27s061| 26 | 3ae2 | ves | ves | aoo 50 450 100 | 150 | 100 | 100 NO no | ves | no | 108 | 7a | 331 | 226 | 801 | 819 | 269 | s27 | 180 | 154 | 1007 | 1101
7 2 |a2sess| 28 | 3743 | ves | ves | a0 | 10 | so0 50 200 | 200 50 NO NO NO no | 129 | 126 | 373 37 838 | 855 20 201 | 223 | 220 | 1198 | 1103
8 2 |zsorss| 28 | s7e2 | ves | ves | a0 | 10 | s00 100 | 200 | 100 | 100 NO no | YEs | no 39 8.2 113 | 235 | 819 | 825 | 3a5 | 349 36 108 | 814 | 786
9 2 |2r7312| 22 | 40e5 | ves | ves | 350 | 120 | 470 50 200 | 150 70 NO NO NO NO 956 9 285 | 275 81 831 | 337 | 327 | 228 | 258 | 17.28 [ 1650
10 2 |z8s419| 33 | 39e0 | ves | ves | a0 | 100 | as0 50 200 50 50 NO NO NO NO 9.9 93 | 286 | 266 | 947 96 346 35 222 | 204 | 148 | 1089
1 2 | 300495 21 37+5 | ves | ves | as0 50 400 50 200 50 100 NO NO NO NO o4 | 108 | 308 | 312 | 68 638 | 305 | 305 | 247 | 281 | 1188 [ 1167
12 2 |2s9812| 30 7+2 | ves | ves | 400 | 250 | es0 50 400 | 150 50 NO NO NO no | 108 | 102 | s25 | 316 | 778 | 768 | 332 | 335 | 271 | 251 | 1ss8 [ 1542
13 2 |s091s8| 28 746 | ves | ves | 300 | 200 | s00 50 300 50 100 NO NO NO No | 116 | 108 | 332 | 324 | 834 | 821 | sas | 369 | 150 | 1s6 | e23 [ 92
14 2 |st4se0| 28 | 4041 | ves | ves | ao0 | 10 | s00 50 250 | 150 50 NO NO NO 82 8.1 259 | 28 694 | 697 | 317 | 312 | 215 | 240 | 1603 | 1292
15 2 |sta7e9| 22 | 4041 | ves | ves | aso | 10 | 00 100 | 400 50 50 NO nO | ves | mno | 104 | 84 | 313 | 28 | 794 | 793 | 332 | 343 | 231 170 | 12556 | 1547
16 2 |515415| 24 | 3aes | ves | ves | a0 | 250 | es0 50 350 | 100 50 NO No | ves | w~o | 107 | 107 | 324 | 3z | ass | s72 33 326 | 167 | 258 | 1033 | 1578
17 2 |s14s80| 20 | 38es | ves | ves | se0 | 200 | 700 100 | 450 | 100 50 NO No | ves | wo | 134 84 | 384 | 249 | 842 | 841 | 3a1 | 337 | 68 o7 | 1512 | 247
18 2 |s16673| 30 | 3743 | ves | ves | a0 | 270 | &0 50 450 | 100 70 NO NO NO no | 126 | a5 | 378 | 254 | 759 | 754 | 333 | 335 | a7 | 240 | 772 | 724
19 2 |s1sees| 25 | s7e0 | ves | ves | a3so | 10 | as0 50 200 | 100 [ 100 NO NO NO no | 115 | 114 | 323 | 312 | s27 | 819 | sa3 | 345 | 111 130 | 983 [ 81
20 2 |ara04| 20 | 38e5 | ves | ves | 400 | 100 | s00 50 250 | 100 [ 100 NO NO NO NO | 111 94 | 312 | 334 7 779 | 315 | 308 | 326 | 279 | 1528 | 1235
21 2 |st1a769| 24 | 3346 | ves | ves | se0 | 100 | 00 50 300 | 200 50 NO NO NO NO 838 74 332 | 324 | 763 | 805 | 337 | 324 31 25 365 | 316
22 2 |s49128) 25 | 2744 | ves | ves | as0 | 400 | ss0 50 350 | 100 50 NO NO NO no | 139 | 118 | 367 | 335 | s23 | e 32 35 96 o9 | 1523 | 1213
23 2 |ossoo1z| 25 | 33¢3 | ves | ves | aso | 1o | sso 50 300 | 100 50 NO NO NO NO | 123 | 107 | 353 | 308 | 798 | 797 | 340 35 189 | 153 16 | 12686
24 2 |ossosa1| 28 | 2644 | ves | ves | 200 | 10 | 300 50 100 | 100 50 NO NO NO no | 131 | 115 | 405 | 341 | 92 | se3 | 323 | 337 | 289 | 252 | 2247 [ 185
25 2 |sseris| 23 | sse0 | ves | ves | aso 50 500 50 200 | 150 [ 100 NO No | YvEs | wO 87 7.8 27 241 | 687 | 711 [ 322 | s2a | 281 | 268 | 827 [ 1058
26 2 |sss201| 28 | ate2 | vEs | ves 80 30 110 20 30 30 30 NO NO NO no | 123 | 121 | 354 | 361 | 887 | 945 [ a7 | 332 | 1eo | 163 | 1168 [ 1647
27 2 |a2s451| 28 | s9e2 | ves | ves | 220 | 10 | 330 10 210 60 50 NO No | ves | ~o | 108 | 78 | 314 | 311 | asa 85 344 | 3a1 | 235 | 235 | 1845 [ 1880
28 2 |ss4oea| 26 | m2e2 | ves | ves | a3s0o | 100 | as0 50 170 | 140 90 no | ves | ves | wo 68 8 204 | 246 | 706 | 739 | 333 | 325 | 150 | 172 [ 1164 | 042
29 2 |o2d8se| 25 | 3aea | ves | ves | 00 30 330 50 140 80 60 no | ves | ves | no 0.4 76 | 302 | 236 | 686 | 634 | 311 | 322 | 283 | 267 | 1365 | 2586
30 2 |seo2z| 25 | 3aea | ves | ves | 200 | 100 | s00 70 80 80 70 NO NO NO NO 0.9 89 | 306 | 27 244 | 258 | 324 33 268 | 320 | 17.18 | 2232
31 2 |seoz| 20 | 3741 | ves | ves | 190 30 220 20 20 80 30 NO no | YEs | mo 85 8 257 | 234 | 851 86 335 | 326 | 238 | 228 | 177 | 1612
32 2 |a&s01| 23 | sae0 | ves | ves 70 20 90 20 30 20 20 NO NO NO No | 128 11 37.9 37 755 | 774 | 332 | 251 | 276 | 232 | 1354 | 105
33 2 |162422| 27 | 4041 | vEs | vEs 80 30 110 10 40 30 30 NO NO NO no | 123 | 117 | a2 | 333 | 779 | 787 36 351 | 202 | 224 | 117 | ooe
34 2 | 7e21| 34 | 4041 | ves | ves | z00 50 250 20 150 50 30 NO No | ves | wo 9.4 88 | 288 | 279 | 735 | 756 | 326 | 315 | 281 | 207 | 1009 | 1046
35 2 | 25447 | 22 | 3743 | ves | ves | 130 30 160 20 70 40 30 NO NO NO no | 126 | 114 | 355 | 320 | s28 | 839 [ 355 | sa7 | 1s0 | 179 | 1031 [ 1203
38 2 |sesoe| 20 | 3ae2 | ves | ves | 2a0 40 320 30 160 90 40 NO NO NO no | 106 | 89 | s20 | 2 76.7 80 322 | 254 | 287 | 326 | 189 [ 2458
a7 2 |asto7| 22 | 3745 | ves | ves | sa0 50 630 20 300 | 180 | 130 no | ves | ves | wo 95 6.1 283 | 182 | 724 | 813 | 336 | 335 | 170 | 199 [ 599 | 328
38 2 |omse| 28 | 40e0 | ves | ves | 140 | 110 | 250 40 90 100 20 NO NO NO NOo | 122 | 114 | 334 | 328 | 764 | 806 | 336 | 348 | 355 | 305 | 10142 | ses
39 2 |2s57243| 24 | a0e0 | ves | ves | 130 a0 220 30 110 70 10 NO NO NO NO 13 105 | 382 | 318 | 764 | 783 | 332 33 192 | 198 | 1859 | 146
a0 2 |sose1| 28 | 2842 | ves | ves | aso 30 480 30 240 | 180 50 no | ves | ves | wo 5 6.7 18 212 | 634 | 663 | 278 | 316 | 266 | 201 | 126 [ 2347
a1 2 |om7s| 23 | s4ea | ves | ves | 170 50 220 30 20 60 40 NO no | YEs | mo 75 69 | 251 | 231 | 654 | 722 | 209 | 209 | 150 | 186 | 1173 | BES
a2 2 |os7ss| 19 | zae0 | ves | ves | zs0 50 330 10 180 | 100 40 NO No | ves | wo 85 8 247 | 236 | 843 | 855 | 344 | 339 | 165 | 191 [ 776 | 72
a3 2 | sdsaa| 22 | 3745 | ves | ves | 250 50 300 20 160 80 40 NO NO NO no | 119 | 108 | 366 | 345 | 795 | 816 | 325 | 313 | 207 | 250 | 1815 | 133
as 2 |westa| 25 | 3944 | ves | ves 80 50 130 10 80 20 20 NO NO NO no | 126 | 116 | 368 | 347 8 868 | 342 | 334 | 160 | 170 | 1007 [ 878
a5 2 | 77ee7 | 21 3845 | ves | ves | a20 &0 480 %0 230 80 80 no | ves | ves | wo 6.2 74 187 | 212 | 858 | 876 | 332 | 349 | 124 | 235 | 2648 | 262
a8 2 6980 | 25 | 3se2 | ves | ves 80 40 120 20 40 30 30 NO NO NO NO 0.9 98 | 322 | s22 | a5 | a3 311 | 307 | 150 | 166 | 931 [ 1021
91 2 |z30180| 21 3941 | ves | ves [ 110 50 160 20 70 50 20 NO NO NO NO 95 9 351 | 353 | 838 | s29 | 327 | 319 | 386 | 340 20 119
92 2 |z7o26| 19 | 3se0 | ves | ves [ 310 30 340 20 180 | 110 30 NO no | ves | wo 9.9 74 | 304 | 226 | 815 | 815 | 325 | 327 | 320 | 280 | 109 | 147
a3 2 |zw01| 21 3844 | ves | ves [ 100 20 120 10 60 40 10 NO NOo | YEs | wo 59 83 | 268 | 25 a78 | 877 | 332 | 332 | 205 | 1s8 | 137 | 107
94 2 |221081| a4 | 40es | ves | ves [ 340 50 390 20 180 | 120 70 nNo | ves | vEs | mO 0.4 72 | 302 | 260 | 725 | ea4 | 310 | 278 | 203 | 276 | 126 | 1391
95 2 |z3tma| 25 | 3aes | ves | ves [ a0 40 410 10 230 | 140 31 No | ves | ves | ~o | 116 | 79 | 398 | 317 | 882 | 832 | 346 | 208 | 266 | 231 | 921 [ 1123
96 2 |z31m82| 24 | 394a | ves | ves [ 120 70 190 20 80 60 30 NO NO NO No | 18 | 114 38 369 | 721 | 737 | 311 | 342 | 4pa | 348 | 1055 | 1408
a7 2 |z0192| 24 | sse2 | ves | ves [ 370 &0 430 no | ves | ves | ~o | 112 | 76 | 333 | 263 | 774 | 745 | 336 | 361 | 166 | 140 | 200 [ 1271
98 2 |zso02| 23 | s7e2 | ves | ves [ o0 30 120 10 0 30 30 NO NO NO NO 9.3 87 | 251 | 233 | 828 | 849 | 371 | 368 | 219 | 244 | 2337 | 1182
) 2 |188120] 20 | 3ae2 | ves | ves [ 290 70 360 20 180 | 130 30 no | ves | vEs | mo 8.3 69 | 248 | 213 | 1084 | sa7 | 335 | s07 | 111 124 | 737 | BS®2
100 2 |261888| 25 | 37e1 | ves | ves [ 210 &0 270 20 130 70 50 NO no | ves | wno 86 77 | 271 | 258 70 633 | 317 | 328 | 28 | 264 | 112 | 1371
101 2 |z23089| 24 | 30es | ves | ves [ 220 30 250 30 90 80 50 NO no | ves | wo 9.8 79 | 282 | 268 | 916 | 887 | 3a8 | 314 | 3s8 | 326 | 1334 | 114
102 2 |221086| 20 | 3se2 | ves | ves [ 260 50 310 30 150 80 50 NO NO NO no | 129 | 103 | 364 | 327 | ss7 | o15 | 389 | 3925 | 414 | 403 | ees | 1041
103 2 |2s7ea7| 24 | 3me2 | ves | ves | 280 &0 320 40 140 80 60 NO Nno | ves | wnO 9.3 78 | 200 | 246 | 872 | 859 | 311 | 206 | 222 | 219 | 897 | 1027
104 2 |287%48| 27 743 | ves | ves | 230 &0 200 30 120 °0 50 NO NO NO no | 127 | 102 | 325 | 306 | 8s1 | 857 | s25 | 312 | 178 | 10 | 121 [ 12
105 2 |226787| 33 | 385 | ves | ves [ 130 40 170 20 70 50 30 NO NO NO nNo | 106 | 96 | 338 30 844 | sos | 315 32 182 | 180 | 827 | 85
106 2 |237ea7| 23 | seea | ves | ves [ 30 | 100 | 410 20 180 | 140 70 no | ves | wo 19 | 88 | 381 | 317 | 914 | 876 | 333 | 205 | 184 188 | 12.98 | 1323
107 2 |232ms| 25 | 37e2 | ves | ves [ 310 &0 370 10 180 | 110 70 no | ves | wo 107 | 84 | 326 | 203 | as6 | 864 [ 328 | 320 | 219 | 234 | 1121 | 1016
108 2 |23r780| 24 | a1e2 | ves | ves [ 110 30 140 20 60 40 20 NO NO | YES 9.9 9 301 | 283 | 686 | 679 | 324 | 318 | 250 | 270 | 1033 | 926
109 2 |23se24| 22 | 401 | ves | ves [ 110 30 140 20 60 30 30 NO NO NO NO | 127 | 124 | 359 | 361 | 01 | 909 | 346 | 343 | 353 | 311 [ 1181 | 14a
110 2 |2z3s124| 23 | a1e2 | ves | ves [ 30 70 430 20 250 | 120 60 no | ves | vEs | mo 6.8 54 | 282 | 247 | 791 | 768 | 286 | 202 | 156 | 140 | 1342 | 1418
11 2 |23s197| 32 | s7e2 | ves | ves | 320 | 110 | am 30 180 | 170 50 no | ves | wo NO 11 79 | 321 | 208 | 695 | ess | 3a1 | 320 | 311 | 287 | 1439 | 1386
112 2 |232681| 24 | 3941 | ves | ves [ 340 70 410 20 230 | 140 20 no | ves | nNo N | 102 | 75 | so1 | 232 | a26 | 797 | 354 | 322 | 280 | 213 [1.19.4386
113 2 201 26 | sae1 | ves [ ves | 210 20 230 0 80 70 50 NO NO NO nOo | 118 | 111 | 325 | 336 | 802 | 812 | 336 | 208 | 288 | 275 | 116 [ 126
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