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ABSTRACT

Background
Abdominal surgeries may result in random and uripteble adhesion
formation. Diagnostic laparoscopy can help clathig cause-and-effect relationship
between intra-abdominal adhesion, pain abdomenptred predisposing factors.
Aims & Objectives
The study's objectives are to investigate the sme of abdominal adhesions
and grade them using the Peritoneal adhesion if@aX. Furthermore, to identify
risk factors for their formation and symptoms agsed with their presence and any
resolution of symptoms post adhesiolysis.
Materials & Methods
Patients admitted to KLES Dr.Prabhakar Kore Ho$giteRC, Belagavi and
undergoing elective Laparoscopic Surgery abovee8sywere enrolled. It is a study
conducted between Jan-Dec 2021. Intraoperativeosideere analyzed after clinical
examination on admission to document adhesiongoAtoperative days 1, 15, and
180 days, an assessment of pain at the site obeitsewas noted and compared with
the pre-operative pain. The adhesions were gradetd) WPeritoneal Adhesion Index
(PAI). Various risk factors for adhesion formatiamd symptoms associated with their
presence were studied.
Findings
Some intriguing observations of the study are:
Pain abdomen is the dominating symptom of adhesions
Patients with a complaint of bloating are morelijik® have adhesions

A higher number of surgeries leads to adhesions.
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« LSCS seems to be the highest risk factor, followgdtubectomy. In general
surgery, open appendectomy is a significant riskofa

* Reduction of the puckering of a puckered scares sd#ter adhesiolysis.

* Hypertension, Diabetes and anaemia lead to moteapility of adhesions

»  Surprisingly, subjects with hypothyroidism are sezdevelop fewer adhesions.

» Post-adhesiolysis, less postoperative pain andrfastovery are observed.

Inter pretation

Abdominal adhesions result from surgeries. They aksve a definite correlation to
age, gender, pain abdomen, bloating, number ofiguevsurgeries, and comorbidities like
hypertension, Diabetes, Hypothyroidism, and Anaemia

This higher prevalence of adhesions in the samppellption may be attributed to the
fact that: the hospital where the study was coretlds a Tertiary Care Hospital, where
typically complicated cases and referral casesoperated. Moreover, laparoscopy, where
laparoscopic procedures were performed for mangrathuses and not just as a diagnostic
purpose.

We also hypothesised that adhesions are causirgjised peritoneal pain, and
diagnostic laparoscopy can help clarify the cauwmkeffect relationship between intra-
abdominal adhesion and pain abdomen. The preoperptiin was also hypothesised to be
due to adhesions in that area due to which théopeim (as it is innervated) is pulled by the
viscera. We found that our study has strengthemsdt/pothesis.

PAIl scoring system has given valuable input to tiocaand possibly the type of
earlier surgeries the patient has gone througheAgicectomy is our study's most common
surgery that gives rise to abdominal adhesions.

Our studies also observed that the pain was high after the surgery (for example,
post-op day 1) in patients with adhesions, and sidlysis was performed. The more severe
pain is possibly due to trauma of adhesiolysis amekothelial injuries. The pain has

drastically reduced by post-op day 15 and is coatgarto those without adhesions.

viii



TABLE OF CONTENTS

SL.NO CONTENTS PAGE NO.
1 INTRODUCTION 1-2
2 OBJECTIVES 3
3 REVIEW OF LITERATURE 4-40
4 MATERIALSAND METHODS 41-46
5 RESULTS 47-80
6 DISCUSSION 81-85
7 CONCLUSION 86-87
8 SUMMARY 88
9 SCOPE AND LIMITATIONS 89-90
10 BIBLIOGRAPHY 91-98
ANNEXURES
Annexurel: Consent form 99-105
Annexurell: Proforma 102-105
Annexurelll: Master Chart 106-108




LIST OF FIGURES

SL NO. FIGURE PAGE NO.
3.1 Structure and function of mesothelium 5
3.2 Sagittal view of abdominal cavity 6
3.3 Axial view of abdominal cavity at the level of efwr foramen 9
3.4 The embryologic progression of the Coelomic captymitive 11

mesenteries, and the primitive gut
3.5 Incipient mesentery segmentation 12
3.6 Referred pain from the main thoracic, abdominal jpeldic 14
organs
3.7 Hans Christian Jacobaeus performing laparos@procedure 15
3.8 The first endoscope 16
3.9 George Kelling 17
3.10 Heinz Kalk using the 135° viewing scope 17
3.11 Veress needle 18
3.12 Dr. Tehemton Udwadia received the Padma Bimusksard 19
3.13 Laparoscopic Trocar 20
3.14 Laparoscopic Trocar various tips 20
3.15 Pathogenesis of adhesion development 25
3.16 Chain of events in adhesion development 26
3.17 Laparoscopic view of adhesions 30




3.18 Peritoneal adhesion index (PAI) 31

4.1 STROBE Flowchart 43

4.2 Visual Analog Scale(VAS) 44

5.1 Association between age groups and prevaldnalgdominal 48
adhesions

5.2 Comparison with and without adhesion with mage 49

5.3 Association between Pain Abdomen and prevalehce 52
abdominal adhesion

5.4 Type of pain abdomen in the patient population 53

5.5 Patients with generalised/localised pain 53

5.6 If localised, area affected 54

5.7 Association between Bloating of the abdomenmegalence of 55
the abdominal adhesions

5.8 Association between previous surgery and peexcal of 57
abdominal adhesion

5.9 Association between Number of surgeries and precalef 58
abdominal adhesion

5.10 Comparison of with adhesion and without adiresiith mean 63
haemoglobin

5.11 Comparison of with adhesion and without adiresiith mean 65
albumin

512 Comparison of with adhesion and without adhesiah WAS 73
scores at different time points

5.13 Comparison of different time points with VASges in with 75

adhesion and without adhesion

Xi




LIST OF TABLES

PAGE
SL NO. TABLE NO.
3.1 1 Cellular and signalling pathways involved adhesion 5
formation
3.2 Pharmaceutical agents thought to be useful dhesion
prevention and a brief description of possible oeasor efficacy 6
in adhesion prevention
3.3 Material types often used, as well as a shxptamation of the
rationale behind their effectiveness in adhesioev@ntion, are 9
given
47
5.1 Prevalence of abdominal adhesion
48
5.2 Association between age groups and prevalefcbdominal
adhesion
49
5.3 Comparison of with and without adhesion withameage by
independent t-test
50
5.4 Gender-wise distribution of patients
50
55 Association between gender and prevalence aforaimal
adhesion
52
5.6 Association between Pain Abdomen and prevalehabdominal
adhesion
54
5.7 If localised area affected
55
5.8 Association between Bloating of abdomen andgleace of the
abdominal adhesion
57
5.9 Association between previous surgery & prevadest abdomina

adhesion

Xii




58
5.10 Association between the number of surgeries m@avalence o\f
abdominal adhesion
59
5.11 Patients with Past history of at least ongeyr
59
5.12 Patients with Past history of two surgeries
60
5.13 Patients with past history of three or momgeries
60
5.14 Association between hypertension and prevel@icabdomina
adhesion
61
5.15 Association between diabetes and prevalenceabafominal
adhesion
61
5.16 Association between Hypothyroidism and prewvade of
abdominal adhesion
62
5.17 Association between levels of haemoglobin prelalence of
abdominal adhesion
Comparison of with adhesions and without adhesiwits the 63
5.18 mean haemoglobin by independent t test
64
5.19 Association between levels of albumin and alence of
abdominal adhesion
65
5.20 Comparison of with and without adhesion witbam albumin by
independent t test
66
5.21 Association between diagnosis and prevalerfceabdominal
adhesion
68
5.22 Intraoperative findings-components of PAI
69
5.23 Surgery performed
70
5.24 Was surgery converted to open?

xiii




70

5.25 Was extensive adhesiolysis necessary durimggs(?
71
5.26 Puckered scar present at previously opera&?l s
71
5.27 If puckered scar present at the site of tlewipus incision, did
the puckering reduce?
72
5.28 Comparison of with adhesion and without adiresvith VAS
scores at different time points by Mann-Whitneyestt
Comparison of different time points with VAS scories with 73
5.29 adhesion and without adhesion by Mann-Whitney W tes
76
5.30 Multiple logistic regression analysis of theevalence of
adhesions
78
5.31 Association between the status of pain artdsste# adhesion

Xiv




| ntroduction

INTRODUCTION

Abdominal surgeries result in random and unprebletadhesion formation.
As much as 75% of all occurrences of acute smadistmal obstruction may be
attributed to adhesions that formed after sur@gryThe goal of diagnostic
laparoscopy is to diagnose disease by visuallyeictspg abdominal organs with a
small incisior2). After inserting the laparoscope into the abdonths, surgeon is
able to see the patient's whole internal organesysbn the display, including the
liver, stomach, intestine, gallbladder, spleen,itppeum, and pelvic organs.
Essentially every laparoscopy is also a diagndagiaroscopy.

In open surgeries, all the organs are not completisible. We can only see
the organs exposed by the incision since they ned# handled during the surgical
procedure to make them visible correctly, which ¢ead to an increased risk of
adhesions. However, in laparoscopy, all the quadrafi the abdomen can be
visualised.

Bands of fibrous tissue, known as adhesions, oftecur between various
tissues and organs in the abdomen. Slick surfacesternal organs and tissues keep
them from rubbing against one another while theybotwves. Having abdominal
adhesions may lead to the improper joining of thelominal viscera. Intestinal
obstruction occurs when the small or large intesisntwisted, kinked, or pulled out of
its normal plane, preventing the bowels from mowiogmally or partially.

The medical literature lacks a clear descriptioradhesions or a recognised
standardised categorization for accurate evaluatibrtheir source, extent, and
severity, making intra-abdominal adhesions an unelegarched issue. The main
reasons why peritoneal adhesions have yet to ngiwich attention in the medical

literature are the absence of effective preventiand clinically focused
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recommendations for the diagnosis, therapy, andcekofor reducing adhesions.
Patients, doctors, and healthcare systems mauféar severely from intra-abdominal
adhesions. However only a small percentage of thgulation is aware of this

problem.

Adhesions are not always easy to spot with curireaging technology or in
the lab since they lack any defining charactesstidledical professionals face a
diagnostic and therapeutic conundrum when intrazafdal adhesions are present
yet go undetected for extended periods of timeeisive non-diagnostic testing and
reliance on hunches might leave patients with prgéal symptoms and unfavourable
medical outcomes. Still, they may experience sewegatal suffering or despair that

is misdiagnosed as depression, anxiety, or a fomakibowel probler{B).

Intraperitoneal adhesions are a leading cause afl sntestinal obstruction,
ectopic pregnancy, and secondary female infertilityaking them a significant
contributor to overall morbidity. Potentially als@ontributes to persistent
gastrointestinal and pelvic discomfort.

Abdominal adhesions are often considered a causeuairi abdomen,
especially in patients who have had previous siegeHowever, this correlation is
controversial. We hypothesise that adhesions ausirog peritoneal pain at the site.
So, diagnostic laparoscopy can help clarify theseaand-effect relationship between

intra-abdominal adhesion and pain abdomen.
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REVIEW OF LITERATURE

3.1 Anatomy of the Peritoneum

The peritoneum is a thin layer of serous membrhaglines the inside of the
abdomen. It's thin and double-layered, with 50-40®f serous fluid in the potential
space between the layers to eliminate friction andble the layers and organs to
glide easily.(4) The peritoneum has a strong memgbecause of its fibrous outer
layer, which may be seen in a histological sectimnfacilitate smooth motion of the
viscera, a layer of mesothelial cells producesrausefluid that coats and lubricates
the surfaces (Figure 3.1). The peritoneum provédestural integrity to the organs of
the abdomen and allows for the free flow of blooekves, and lymphatics. The outer
layer, called the parietal peritoneum, is attachedhe walls of the abdomen and
pelvis. The innermost layer of the peritoneum, tfseeral peritoneum, encloses the
intraperitoneal space and protects the organsdansidFigure 3.2) The peritoneum

may line intraperitoneal or retroperitoneal struesu(5)
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Figure 3.1: Structure and function of mesothelium.In the mesothelium, you'll find bot

=)

cuboidal mesothelial cells (1b) and flat mesotheldls (1a) (1b). Aquaporins facilitate water
transport (white arrows with two tips), zonula am#ns (white dotted arrows) and tight
junctions (white dots) provide structural integrégd selective barrier function, respectively.
Besides acting as a barrier, the mesothelial caell aiso detach (1c), phagocyte, and present
antigen (black circle) to stimulate the immune sgstMilky patches are mostly lymphocytes
(2), and macrophages may be detected in the subthedisim, which also houses the basal

membrane, connective tissue, and adipocytes (#). (3
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Figure 3.2: Sagittal view of abdominal cavity.

3.1.1 Structure and Function

The peritoneal cavity is bounded by :
» Anteriorly - abdominal muscles
» Posteriorly — Vertebrae
* Inferiorly - Pelvic floor

» Superiorly — Diaphragm

Page 6
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Both the superficial parietal and the deep viscdaglers make up the
peritoneum. The abdominal viscera are held in placthe omentum, ligaments, and
mesentery, which create the folds of the peritongbat make up the peritoneal
cavity.

Organs located inside the abdominal cavity include
» Stomach
» Liver (except the caudate lobe, which is referred$ the Bare area, formed
when the part of the peritoneum covering it haseugone zygosis)
* Spleen
* The beginning and end of the Duodenum
e Jejunum
* lleum
* Transverse Colon

» Sigmoid Colon

The peritoneum is encased in a posterior sheathchwlonceals the
retroperitoneal organs. As they develop and pebs&gbnd the parietal peritoneum,
some of them are categorized as primarily retropeeal (like the oesophagus,

rectum and kidney). (Figure 3.2)

During development, the mesenteries of the secgn@droperitoneal organs
merge with the posterior abdominal wall, transfergnithese organs from the
peritoneal cavity into the retroperitoneal regidike( the ascending and descending

colon).
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The epiploic foramen is a key opening into thetpegal cavity (foramen of
Winslow). As a result of this foramen, the greai®e and lesser sacs communicate.
Its boundaries are
» Caudate lobe of the liver, located superiorly
* The first part of the duodenum inferiorly
* There is a ligament connecting the liver, and tmalkintestine anteriorly called

the Hepatoduodenal ligament (consisting of thegbdriad, i.e. the hepatic artery,
common bile duct & portal vein)

» Inferior vena cava (IVC) and right suprarenal glalocated posteriorly

Suppose a surgeon has to clamp the hepatoduodgaralent to halt bleeding
(a procedure known as The Pringle manoeuvre) odshe@aatomical access to the
lesser sac. In that case, they can do so throwgfotamen. Also, the lesser sac hernia

occurs through this opening.(&jigure 3.3)
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Figure 3.3: Axial view of abdominal cavity at the ével of epiploic foramen.

The folds of the peritoneum:

The stomach's greater curvature, which folds owdrlays anterior to the intestine
before folding back superiorly to connect to thensverse colon, provides a slack
attachment point for the greater omentum. Becausgay go to the location of
diseased viscera or the surgical disruption andrabpeas a protective and
insulating layer there, it is often referred talas abdominal Policeman.

Each mesentery includes the organ's blood vessetfses, and lymphatics and
serves to link the organ to the abdominal wall.yOihle mesentery of the small
intestine is simply called a mesentery; the othesenteries are given names that

reflect the organ(s) they serve. Thus, the mesgmkthe appendix is called a

Page 9



Review Of Literature

mesoappendix, and the transverse and sigmoid calensalled the transverse and

sigmoid mesocolon, respectively.

Organs within the peritoneal cavity can move aroumlile those located in the

retroperitoneum are usually anchored to the bqulysserior abdominal wall.

3.1.2 Embryology

The peritoneum, which originates in the mesodertaysp a key role in
maintaining the proper position of the primitivetdube as it develops. To be more
specific, the somatic mesoderm gives rise to theefadh peritoneum, whereas the
splanchnic mesoderm gives rise to the visceratgezum. It aids in maintaining the
oesophagus’s suspended position by way of the aleaimmd dorsal mesenteries.
Attaching the anterior and posterior abdominal syalhe mesenteries are peritoneal
extensions. The portal triad is housed in the ghspatic ligament and the
hepatoduodenal ligament (or the lesser omentunt)y bbwhich emerge from the
ventral mesentery and both of which play an impurtale in the prevention of
haemorrhage in the case of trauma. The dorsal reggaa responsible for anchoring
the midgut and foregut to the posterior abdominall Wy way of the gastrosplenic

ligament and the greater omentum.(6,7)
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Anterior/cephalic
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and the primitive gut. Gastrulation is complete #melthree-layered disk is seen betwe
the cavities in this week 5 (A) lateral view of teebryo coated in mesoderm and divid
in two sacs/cavities and a transverse cut of thergmin the front (right). (B) Betwee
Weeks 5 and 7, the embryo undergoes transversadolithe coelom cavity and primitiv

gut are created, and the amniotic sac forms oweemhbryo(7)
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Figure 3.4: The embryologic progression of the Goet cavity, primitive mesenteries
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Dorsal

Figure 3.5: Primitive mesentery differentiation.eTleft-right asymmetry begin

[72)

approximately at embryologic 9.5 days of developmenhe left SMP
differentiates and interacts with the foregut tbatgrows to the left, and the
spleen bud begins differentiating and moves to lefie pushing the liver in
formation to the right. During this period, therpiiive mesenteries differentiate

into hepatic and spleen buds, ligaments and tlsetesnentum(7)

3.1.3 Blood Supply and Lymphatics

The visceral peritoneum is supplied by the inferiwgsenteric artery and the
superior mesenteric artery. The abdominal wallhis $ource of blood flow to the
parietal peritoneum, which also gets blood from ititercostal, epigastric, lumbar,
and iliac arteries. Both the visceral peritoneurd #re parietal peritoneum have their
own venous drainage systems, but the former empttesthe portal vein and the

latter into the inferior vena cava.(8)

3.1.4 Nerves

Clinical relevance necessitates a complete compsidtve of peritoneal
innervation. It's important to note that the perdom is both somatically and

autonomically innervated. The parietal peritoneuaceives its innervation from
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spinal nerves T10 through to L1. The somatic inatow enables the localized
perception of pain and temperature. This phenomearplains why various
abdominal pathologies, like peritonitis, and appeitid, present the way they do. Due
to the Vagus nerve and sympathetic innervatiorhefvisceral peritoneum, it might
be difficult to localize abdominal symptoms triggery organ distension.(5,8,9)
3.1.5 Referred Pain

Visceral pain is notoriously difficult to pinpoinDermatomes are regions of
skin innervated by the same sensory ganglia amthspord segments that innervate
the internal organs.

The embryological origin of an organ determines ngttee associated pain is
felt; foregut structures cause discomfort in thégagtric area, while those of the
midgut in the umbilical region, and those of thedgut in the pubic area. (Figure 3.6)
+ The foregut consists of

o Oesophagus

o Stomach

o Pancreas

o Liver

o Gallbladder

o Duodenum (proximal to the Ampulla of Vater)

« The midgut consists of

o Duodenum (distal to the Ampulla of Vater)

o Jejunum

o lleum

o Ascending colon

o Proximal two-thirds of the transverse colon
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« The Hindgut consists of

o The transverse colon's distal one-third

o Sigmoid Colon

o Rectum

Back pain is a common symptom of pathology in tliné&ys, pancreas, and
other organs located in the retroperitoneal sp&be. phrenic nerve innervates both
the diaphragm and the tip of the shoulder; theegforitation of the diaphragm from
inflammation of the liver, gallbladder, or duodenumay cause discomfort in the tip

of the shoulder(10,11)

bladder
Ureter

Figure 3.6: Referred pain from the main thoradixjaninal and pelvic organs.
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3.2 Laparoscopic Surgery
3.2.1 Introduction

When performing laparoscopic surgery, a fibreoptiope is inserted through
an incision in the patient's abdominal wall ana itite abdominal cavity. It is a type of
minimally access surgery. It has revolutionisedaabithal surgeries as they are no

longer painful or debilitatingl2).

3.2.2 History

Minimally invasive surgery is the most recent phaeaon to revolutionise the
field of medicine. The endoscope is the centrepadie minimal access surgery. It
can be introduced either through a natural orificéhrough an artificial opening in the
wall of the cavity or potential cavity. Endoscopya common term used for all such
procedures. 'Laparoscopy’ term is reserved only govcedures involving the
peritoneal cavity.

Hans Christian Jacobaeus, a Swedish surgeon, ctiiee@rmlaparoscopy in

1910 after he performed the procedure on 20 patiéRigure 3.7)13)

Figure 3.7:Hans Christian Jacobaeus performing laparoscopic arocedure
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Philipp Bozzini, a physician, was the first to usrimitive device to visualise the

internal system. In 1805 he visualised the humathua and bladder. (Figure 3@))

71

Figure 3.é:The first endoécopé was created by Philipp Boz#iight), a
physician in Frankfurt, Germany (Lichtleiter, leffjhe Vienna Medical Academy

rejected his work despite its high quality desigd aareful planning.

George Kelling first attempted laparoscopy in 19GIhd he called it
"celioscopy"”. (Figure 3.9) He used oxygen to inswdf the abdominal cavitfl2) and
a cystoscope to examine it. Carbon dioxide was fised for pneumoperitoneum in

1924 by Zollikofer.
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Figure 3.9: George Kelling

In 1929, German physician Heinz Kalk developed 18&° viewing scope.
Over 2000 liver punctures and other proceduresh s division of adhesions to
relieve pain & obstruction, were performed by himdar local anaesthesia. (Figure

3.10)

Figure 3.10:Heinz Kalk using the 135° viewing scope

In 1938 Janos Veress developed the Veress needier€F3.11), which
allowed safe insufflation of the peritoneal caify2). In 1952 a cold fibre optic light

source was created, changing the avenue of endosaageries altogether (15). This
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light source enabled laparoscopic surgeries todmelucted for a longer duration and

thus began the era of therapeutic laparoscopieses)

Figure 3.11:Veress needle

Mouret Philippe performed the first laparoscopi®mleaystectomy in 1985,
almost a hundred years after the first documenteen ocholecystectomy, which
further opened the avenues for laparoscopic swageworldwide. Laparoscopic
surgeries got scaled up from simple cholecyste@dentio complex Whipple's

procedures in the following twenty years. (16)

So, evolution of laparoscopy:
Diagnostic procedure

!

Simple therapeutic
!
Advanced procedures
In the present era, all the surgeries which arlopeed by open technique can be

performed by minimally invasive/laparoscopic agsisaipproach.
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3.2.3 Laparoscopic Surgery in India

Dr F.P. Antia performed the first diagnostic Lamaropy at KEM hospital,
Mumbai, almost 50 years after Kelling. He perforntleel diagnostic laparoscopy on a
patient with cirrhosis and used a sigmoidoscopeppasan insufflator.

Surgeons from big cities had scepticism about Egmpy, but it was
embraced by surgeons from small cities who hadszsctelaparoscopes due to family
planning initiatives.

Dr Tehemton Udwadia Figure 3.12) performed the first laparoscopic
cholecystectomy in India in 1990 at JJ Hospital,nibai. (17) Dr Abhay Dalvi and

Dr J. B. Agarwal conducted the first laparoscoparkghop at KEM hospital.

B 5
--'-'-'-'-"\"b"\..g,,. i |
e .

Figure 3.12:Dr. Tehemton Udwadia received the Padma Bhushan Awd from

President Shri Pranab Mukherjee in 2017

India is at the forefront of minimally access suygeith widespread acceptance, high-
quality equipment, technical expertise and cosaifeness.
3.2.4Ports/Cannula and Trocars

A trocar is wrongly referred to as the whole asdgrobb cannula and stylet. It is just

the stylet (Figure 3.13).
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Outer sheath Gas vent

Pointed inner trocar Trumpet Hub
valve of inner
trocar

Figure 3.13:Laparoscopic Trocar

They are different types with various tips (FigGré&4):
» Cutting tip
» Three-edged pyramid
* Two-edged blade

» Conical — they are less traumatic(18).

- Y

Conical Tip

Pyramidal Tip

i

Blunt Tip

.

Eccentric Tip

Figure 3.14:Laparoscopic Trocar various tips
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Laparoscopic ports are the cannula through whigtruments are passed into the

peritoneal cavity. Various types of ports are ala#:

* Metallic/reusable ports — these are made of stsnkteel and can be used
repeatedly after the proper sterilisation.

» Disposable ports — these are made of plastic amdusmally single-use. The
advantage of these ports is that they are convetoemse without the hassles

of sterilisation. (19)

3.3 What are Adhesions?

Different cellular and immunological responses altarize adhesion
creation, which is a dynamic yet uncontrolled regative tissue healing process.
Adhesions may spread to other organs due to inflatom caused by the trauma or
radiation treatment, resulting in symptoms that may manifest until long after the
initial injury.

Adhesions are glue-like solid connections thateusiructures from various
biological systems. Adhesions are generated asult ref the body's normal process
of mending injured tissues. Tissues contract anldgsuthey recover, limiting motion
in the affected region. This 'pull' due to initadlhesions often creates mechanical
restrictions/rubbing, generating more adhesion &tiom.

The vast majority of adhesions have absolutely nticeable symptoms.
Adhesions in the abdomen, however, may sometimad te a twisting of the
intestines. After surgery or trauma, this disonakey cause a partial or total blockage

of the intestines, commonly known as a small babsitruction. (3,20-24)
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3.3.1 Clinical features

While adhesions alone may not cause any symptonandhof themselves,
they may cause a plethora of other problems faep&st, sometimes months or even
years following surgery. Constant discomfort in #selomen and pelvis, small bowel
obstruction, infertility in women, and difficult operation are all problems that may
arise from scar tissue.

During adhesiolysis (a surgical treatment to remadhesions), the most
frequent risks include persistent discomfort, smadwel obstruction, extended
operational duration, intestinal injury, and a ¢aly reduced pregnancy
rate.(21,25-27)

3.3.2 Pathophysiology

Similar to the creation of scar tissue, adhesioré&tion is an inevitable
element of the healing process following surgerglhésion is the term used to
describe the situation in which a scar extends fom@ tissue to another, often across
a gap like the peritoneal cavity.

Adhesion development and damage to the peritoneay Ime caused by a
number of factors, including surgeries, birth defecadiation treatment, infections
(such as bacterial peritonitis), ischemia, andifprdodies. (e.g., microscopic Foreign
Bodies like starch and talc), and chemical injury.

Possible other causes of abdominal adhesions are:
+ Pelvic inflammatory disease
« Sexually transmitted disease
« Crohn's disease
+ Diverticulitis

« Appendicitis
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« Cholecystitis

« Peritonitis

« Pneumonia

« Tuberculosis

« Rheumatic fever
« Radiation therapy

When two surgically repaired surfaces are in clasmtact, adhesion
development might occur.

Histopathological analyses reveal a linear progoessom peritoneal damage
to adhesion development. When inflammation occarthé peritoneum, it produces
an inflammatory exudate that often includes fibfibrin then works as glue to seal
the injury and develops the new "fibrinous" adheslwy connecting the nearby
structures where tissue damage has occurred. Xtdate of fibrin is well-organized,
with fibroblast invasion, collagen deposition, atite establishment of permanent
fibrous tissue following. Adhesions are a commomsemuence of peritoneal
inflammation; nevertheless, fibrinolytic activitygsent on mesothelial surfaces like
the peritoneum, if not hindered, lyses fibrin witlihe inflammatory exudates prior to
organization.

Inflammation after infection or injury may hindemayme function or
synthesis, although fibrinous adhesion often remawen if the underlying cause is
treated. Recent research has revealed that "filsinadhesions develop first, and that
they are preceded by the aggregation of cavity opages, which may function like
extravascular platelets in the abdominal cavityhi$ happens, cells like macrophages
and fibroblasts penetrate the fibrinous adhesiahd®posit collagen and other matrix

elements to produce a persistent fibrous adhe@21,24,25,28—-31)
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3.3.2.2 Peritoneal Fibrinolysis

The existence of Plasminogen-Activation ActivityA@® in the mesothelium
has been confirmed by both in vitro and in vivodstigations. The levels of PAA in
biopsies of visceral and parietal peritoneum takem various abdominal sites are
consistent. The key physiological mediator of PAB&sue plasminogen activator
(tPA), has been identified in human peritonealigsg32)
3.3.2.3 Effect of peritoneal injury or inflammation on Fibrinolytic activity

Mechanical and chemical traumas were shown to deerperitoneal PAA in
both animal and human studies. The pathophysiolafggdhesion development is
predominantly influenced by a decrease in peritbri®aA. Recent research on
postoperative peritoneal drain fluid has shownadgal decrease in PAA in the first
few hours after the operation, followed by a los§hwinolytic activity up to 72 hours
after surgery.

Surgeons have seen a broad range in patients'rmiop® develop adhesions.
Some people get widespread, dense, thick adhesifies a surgical operation
whereas others have filmy adhesions. Patients wdweldped severe and dense
abdominal adhesions had lower levels of t-PA agtiéind 10-fold higher PAI-1
levels in their peritoneal fluid than those who eleped milder and softer adhesions.
Adhered tissues collected from patients with dédfar adhesion reformation
tendencies showed the same pattern. Different psogiropensity to adhesion

formation may be explained by these findings. (32)

Page 24



Review Of Literature

) ) |
— > Devascularization i
L —— |
V.
Microsurgicai Technique & Hypoxia == 0,°", OONO~
appropriate tissue apposition |
| T ¥
i Leakage of RbL, Wit elc Anaerobic metaboiism
! — _-
{ =
Oxidative Stress

Protein nitration

!
D

Figure 3.15:Pathogenesis of adhesion development. Vasculartiesidd growth factor
(VEGF), extracellular matrix (ECM), hypoxia-inducéattor (HIF), nicotinamide adenin
dinucleotide phosphate (NADP), plasminogen activattibitor (PAI), transforming
growth factor beta (TGR), and tissue plasminogen activator (tH89)
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Figure 3.16:Proposed chain of events; growth factors, cytokimssociated gene mutations, and

SNPs involved in adhesion development. 1 denotes an increase and | a decrease; BCI'2, B cell
CLL/lymphoma 2; BAX, BClZassociated X; COX, cyclooxygenase 2; ECM, extracellular matrjx;
HO, hydroxyl radical; HO,, hydrogen peroxide; HIF, hypoxia-induced factoSR90, heat shoc
protein 90; IFNy, interferon-gamma; IL, interleukin; iINOS, induabhitrous oxide synthase; IRF-1,
regulatory factor-1; MMP, matrix metalltoteinases;
dinucleotide phosphate; NF-kB, nuclear factor-kB),Nnitric oxide; NOS, nitric oxide synthase;
O, superoxide; ONOQ peroxynitrite; P53, tumor protein 53; PAI-1, pfaeogen activator
inhibitor; PGE2, prostaglandin E2; TGH; transforming growth-betal; TIMP, tissue inhibitaf
matrix metalloproteinases; TNk-tumor necrosis factor; tPA, tissue plasminogeivaior; VEGF,

interferon

vascular endothelial growth fact(15)

NADP, nicotine adenine
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Table 3.1: Cellular and signalling pathways inwain adhesion formation

Factor

Component

Role in adhesion formation

Surgical Trauma

1 fibrin

1 levels of plasminogen activator inhibitor
Provoking a regional inflammatory reaction
Reactive Oxygen Species (ROS) production and
oxygen levels

inflammation and coagulation cascade activation
As a result of surgical hypoxia, fibrinolysis mag
inhibited. (25,33)

low

=2

Extracellular
Matrix

components

Fibronectin

hyaluronic acid

Matrix for cellular component growth

Secreted by Fibroblast. (34,35)

Fibroblasts and

Myofibroblasts

Sub-peritoneal fibroblast depositior> adhesion
development
Collagen and extracellular matrix (ECM) synthe

promotes adhesion maturation. (1,34,36)

SIS

Cellular

Mediators

Mesothelial
Cells

Potential protective role
Insulin causes a pro-fibrotic phenotype and

generation of inflammatory mediators, cells, &
ECM components that contribute to immune

recruitment and coagulation.

Adhesion driven

development is by t

mesenchymal-to-epithelial transition (MMT).(37)

the
and

cell

ne

Macrophages

Recognizable in persistent adhesions

Significant in establishing relationships
Fibrinolytic mediator and interleukin (IL) produacti
Mesothelial cells must be recruited and regula
(38)

ted.

Neutrophils

In this case, active mesothelial cells serve as
recruiters.

To inhibit fibrinolysis and directly cytotoxic o
mesothelial cells, ROS must be released.

Possesses, at once, pro- and anti-adhesive pesg¢

the

orti
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which have been hotly debated in the scien

literature

ific

T Lymphocytes

Maintain both high quality and high volume
permanent adhesions.

Induce the production of inflammatory cytokines)(!

of

38

Mast Cells

Severe overabundance in scar tissue after surger

Histamine, serotonin, cytokine, serine proted

1Se,

vascular endothelial growth factor (VEGF), and

chymase release.
Reduced adhesion formation has been linked to
cell insufficiency. (34,36,39)

mast

Signalling

factors

Coagulation
Cascade

Production of thrombin, a key activator of fibri25{

Fibrin-
Fibrinolysis

Balance

Adhesion formation results from a disruption in
equilibrium  between fibrin  production arn
fibrinolysis.
Inadequate control of plasminogen activa
inhibitors  (PAIs) and  plasminogen-plasn
conversion
Fibroblast adhesion and extracellular matrix (EC

maturation are facilitated by the fibrin matrix.

tor

n

M)

Matrix
Metalloproteinas

es

Matrix metalloproteinase (MMP) to tissue MM
inhibitor ratios change after surgery (TIMPS)
Markers for adhesion formation using MMP-2/9 hg
been proposed.
Adhesions develop when MMP/TIMP ratios &

chronically negatively regulated. (40)

P

Ve

ire

Interleukins

Found in high amounts at adhesion sites; has
linked to the strength of adhesions in severalistud
Effects that promote inflammation

Enhanced immune cell recruitment

peen

TNF-a

Saturated with peritoneal fluid after abdomi
surgery.

Promotes the production of interleukins.

nal

TGFP

Factor mediating fibrosis

Page 28



Review Of Literature

Increased adhesions

Promotes myofibroblast migration and activation
Attracts neutrophils, T-cells, monocytes, 3
fibroblasts via chemotaxis.
Encourages ECM synthesis
Reduces matrix degradation by modifying proteg

inhibitor ratios.

VEGF

Promotes angiogenesis, plays a role in coagulg
and fibrinolysis
Promotes fibrin matrix deposition and increa

vascular permeability. (41)

3.4 Diagnosis of the abdominal adhesions

Abdominal adhesions cannot be seen on imaging t@stsh as X-rays,

ultrasounds, or CT scans). However, adhesion-gklatvel obstructions may be

identified by such investigations.(42)

3.5Adhesiolysis

There are two methods for adhesiolysis.

The abdominal adhesions may be cut away using agkasiolysis, in which

a wide incision is made along the body’s midlinel &xtended to either side

of the umbilicus.

Abdominal adhesions may be seen and cut away ukpgroscopic

adhesiolysis, in which a laparoscope is placed avitiny incision in the

abdominal wall.

Laparoscopy is largely adopted because of its iekeatharacter, shorter

recovery time, and reduced incidence of discom#mt infection compared to

Laparotomy. Moreover, laparoscopic surgery is dased with a reduced risk of

adhesion development in the postoperative perianveier, long-term randomized
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trials contrasting laparoscopic and open adhes®lgee still needed. Determining
which adhesion is the symptomatic one causing diod is the fundamental
challenge of the laparoscopic technique to treauflgesions.

While lysis of adhesions can be very fruitful, &sitwo significant disadvantages:

* Inadvertent Enterotomy - harm done by accidentsditing fire to or slicing
through neighbouring structures.

* A sizable survey of surgical patients brought aitento this second issue.
Three-fifths of all patients who had open abdomimalpelvic surgery were
readmitted to the hospital more than twice to manaast-surgical adhesions,
according to a 10-year study of over 30,000 paiguiblished in The Lancet.
In addition, the majority of revision procedureR%2@ happened during the
first year following surgery, and readmissions stesl gradually throughout

the course of the study's ten-year duration.

plane where the dissection has to be performeldctile watershed plane.

Page 30



Review Of Literature

3.6 Categorisation of the adhesions - Peritoneal Adheasi Index (PAI)

In order to universalize the definition of adhesipr. Coccolini et al.
proposed a standardised classification system basethe gross appearance of
adhesions and their diffusion to different abdorhinegions. The absence of
adhesions is represented by a score of 0, themres# filmy adhesions by 1, strong
adhesions by 2, and the presence of extremely gtvascularized adhesions by 3.
The total is based on the sum of the scores franthe different regions of the
abdominal cavity. The PAI may be scored from 0-Z&ea on these factors,

providing a clear indication of the adhesion caodi$ that exist. (Figure 3.18).(41)
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Figure 3.18: Peritoneal adhesion index (PAl) isgkted by giving each region of th
abdomen a score based on the degree to whichiliiexhdhesions.

D

Although several categorization methods for abdainadhesions have been
established, the ambiguity surrounding their mesment and characterization

unresolved.

Page 31



Review Of Literature

3.7 Prevention of adhesions
The ability to identify and classify the variougtts of adhesion formation is
crucial from a preventative perspective.
+ New adhesions (de novo) near the surgical inciiorelsewhere in the
abdominal cavity
« Recurrent adhesion reconstruction after adhesmlysither at the primary

surgical site or at other sites.

3.7.1 Surgical Technique

Prevention of adhesions still heavily relies orle#li surgical technique. The
goal is to reduce trauma to the peritoneum by ewmpdp gentle techniques and
specialized equipment (such as atraumatic to@s;istiree gloves, non-linting swabs,
less reactive sutures, and operating magnificatiorertain cases). Postoperative
peritoneal infection may be avoided if tissue ischa is prevented and bacterial
contamination is kept to a minimum during surgefhe practice of careful
haemostasis is fundamental to safe and effectivgesy Adhesion development is
influenced greatly by the sort of surgical incismade, since blood clots may stick to
the wounded peritoneum and provide the fibrin mateeded. More adhesions occur
after gynecological surgery than obstetric surgemg after midline incisions than
Pfannenstiel incisions. To what extent crystallsadution irrigation of the peritoneal
cavity during surgery helps to minimize adhesiowaligoment is debatable, and there
is some evidence that such solutions may actuatiynpte adhesions. Even in dense
adhesion, sharp dissection and adhesiolysis caofe in an avascular plane. (Figure

3.17) (20,26,32,34,43)
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3.7.3 Minimal invasive surgical approaches

It is hypothesized that minimally invasive procezhicause less postoperative
adhesion development and hence less stress, ngsudti a reduced activation of
healing pathways after damage.(31,44,45) Howe\ves, lhas not been shown in
clinical practice decisively in the literature. support of this dubiousness, a meta-
analysis and systematic assessment of diverse caurgirocedures, including
laparotomy and laparoscopy, indicated that altereaapproaches did not improve
postoperative peritoneal adhesions, small intdskilweckage, or infertility rates.(46).
However, with minimum invasive surgeries, theren contact of internal organs
with the external environment since surgeons opdrabugh special ports, and there
is also no contact with the surgeon's hands. Iregénadhesive disease can also
develop with minimum invasive approaches, butraes less often - in about 20% of
cases.

Pneumoperitoneum causes elevated intra-abdomiredspre, which may
disrupt blood flow and lead to ischemic damaged@sis, and the generation of
Reactive Oxygen Species (ROS) (32,47). Preclimes¢arch has also examined the
potential role of temperature and humified gas astgsurgical adhesion formation.
Humidified gas mixtures of Carbon dioxide (gfONitrous oxide (NO), and Oxygen
(O2) administered during hypothermia seem to conskdgrdecrease postoperative
intra-abdominal adhesion development in animal$. (32

Thus, it seems that careful and limited tissue haggdprevention of thermal
damage, optimum haemostasis, maintenance of a mpésating area, reduction of
infection risk, and avoidance of foreign body matemay be crucial variables in

minimizing the development of postoperative adhesi@3)
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3.7.4 Pharmacological agents to prevent adhesions

The inflammatory reaction in the peritoneal cauitys been treated with a
number of different medications. Anti-inflammatonyedicines, corticosteroids,
histamine antagonists, antioxidants, and calciuamnbl blockers are all examples of
these types of medications. Fibrinolytic enzymeshsas streptokinase, urokinase,
plasmin, and tissue Plasminogen Activator (t-PAjehalso been used. Experiments
show that adhesion development is reduced localignamhese enzymes are added
into a slow-release gel.

The anti-adhesive characteristics of several dypgd have been investigated.
Many organizations have also studied these commoiandvhat impacts they have on
the coagulation cascade and other parts of thenmflatory pathways, both of which

play a role in adhesion development.

Table 3.2. Pharmaceutical agents thought to beuugefadhesion prevention and a

brief description of possible reasons for efficatadhesion prevention.(32)

Class Drug Mechanism of action
ATz receptor
_ Compound 21 Anti-fibrotic & down regulation of TGIB
antagonist

ACE inhibitor (low Targets EGF & TGP signalling
dose) pathways
. . Disrupts HIFa pathway

Hypoxia-inducible YC1

o ) Enhances fibrinolysis
factor inhibitor (HIF 1)| N Acetylcysteine
Inhibits fibrin formation

Inhibits mevalonate pathway

HMG Co A reductase

o Fluvastatin Upregulate MMP-9 expression
inhibitor

Downregulates IL — b
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Lovastatin

Atorvastatin

Increases tPA mRNA & upregulates

fibrinolysis

NK 1 receptor

antagonist

Inhibits substance P
Upregulates MMP
Enhances fibrinolysis

Reduces oxidative stress

Mucin like

Proteoglycan

Lubricin
(Found in Synovial
& Pericardial fluid)

Anti adhesive

Anti-inflammatory

Chymase inhibitor

Inhibits release of mast cells

Sodium

cromoglycate

Stabilises mast cell membrane & Preve

Histamine release

Nts

NSAIDS & anti-

inflammatory drugs

COX 2 inhibitor
Celecoxib

Tenoxicam

Antiangiogenic
Anti-inflammatory
Antioxidant

Blocks thromboxane production

Perfenidone

Downregulates TN &
Monocyte chemotactic factor 1

Downregulates pro-inflammatory

CK666 cytokines
Small molecule _ R o
o Rhosin Inhibits lipid peroxidation & reduces
inhibitor o
Bepridil oxidative stress
QLT0267
Inhibits mitogen-activated extracellular
Trametinib signal-regulated kinase (MEK 1&2)
Estrogen L . .
Reduction in pelvic adhesions
Hormones ]
Ghrelin

Downregulates TGB3 and TGF(3 R2
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3.7.5 Inert Polymers in Adhesion Prevention Stratags

The idea behind barriers is that if you separate damaged surfaces, they

won't be able to stick together and cause moresii® In broad terms, you may

categorize them as either solid barriers, gelsotutions. As an additional measure,

anti-adhesive medicines have been integrated irdoidos to create bioactive

functional barriers.

Table 3.3. Material types often used, as well ah@t explanation of the rationale

behind their effectiveness in adhesion preventa,given.(32)

Material

Reasoning for Efficacy

Polytetrafluoroethylene
(PTFE)

Lacking in vitals

Weak cellular and tissue adhesion
Maintains separation between wound surfaces v
healing

Biocompatible

Polylactic acid (PLA)

Neither cells nor tissues can bind to the polymatrix
Poor cell and tissue adhesion

Creates separation between wound surfaces
healing

Able to interact with living organisms (FDA apprd¥ar
human use in orthopaedic and neurosurgical opesjtiq
Biodegradable

Usually used in IPOM duel mesh

Polyethene glycol

Stable in aqueous solutions, with high mobility

Weak cellular and tissue adhesion

(PEG)
* Biocompatible
* Poor cellular and tissue adhesion
* Adaptable and water-repellent
PLA-PEG » Biocompatible

Biodegradable
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» Capacity to mend injuries
» Dissolving in water or bodily fluids causes a high
. . viscosity.
Hyaluronic Acid (HA) . _
» Features a solid-state muco-adhesive property
* Biocompatible

e Bioresorbable

» Capacity to promote wound healing

» Features a solid-state muco-adhesive property

. e Body fluid contains ions of varyin ositive charge

Alginate (ALG) .y _ o ying p 7
which contributes to crosslinking.

* Biocompatible

e Bioresorbable

e Ability to promote re-epithelialization and wound
Cellulose (oxidised healing

regenerated) (ORC) * Features a solid-state muco-adhesive property
* Biocompatible

e Bioresorbable

» Stayed in contact with injured surfaces while theugl
Carboxymethyl » Features a solid-state muco-adhesive property
cellulose (CMC) * Slow bioabsorption

* Biocompatible

e Broken down internally by amylase into
oligosaccharides
» The peritoneal cavity's sluggish biosorption

Icodextrin _ _ T _
* remained in contact with injured surfaces whileyt

—

healed

* Biocompatible

3.8 Review of some relevarprevious studies on adhesions

In a 2010 research, 637 out of 1000 procedureg¥Bwere done on patients
who have previously had one or more abdominal dipesa Twenty-one hundred and
ten patients, or 21.10 percent, had intraoperatidbesions. Bowel loops were

implicated in 59 of the 211 patients (28 perceAghesion development seems to be

Page 37



Review Of Literature

unrelated to the underlying cause of the first malgntervention. History of several
abdominal operations increases risk of developingestine adhesions. When
compared to the other incision types, midline imcis resulted in a much greater
incidence of intestine adhesions.(49)

Between 2009 and 2011, researchers analysed dataafretrospective cohort
analysis of patients who had had abdominal or peurgery by laparoscopic or open
techniques. There were a total of 21519 (29.8%arlagropic procedures and 50751
(70.0%) open procedures in this research. Of tH&7G2atients who had surgery,
2527 (3.5%) were readmitted after five years fosues directly connected to
adhesions, 12687 (17.6%) for issues perhaps retatadhesions, and 9436 (13.1%)
for surgeries possibly complicated by adhesion®r&@hvere 359 (1%) readmissions
for adhesion-related issues among the 21519 pstieght had laparoscopic surgery,
compared to 2168 (4%) among the 50751 patients widerwent open surgery.
Readmissions for issues likely linked to adhesioosurred in 3443 out of 21519
patients in the laparoscopic surgery group, conthiré244 out of 50751 patients in
the open surgery group, or 18%. According to tHeidings, when comparing
laparoscopic versus open surgery, the likelihooteatimission due to complications
is decreased by 32% for laparoscopic proceduresl1dfd for those that may be
connected to the initial operation. (50)

Seventy-two people with persistent abdominal didooimhad surgery and
were thereafter prospectively monitored to evaluadéh short-term and long-term
results. Adhesions were detected in 85% of patiem were not the cause of
symptoms in the other 15%. At 3.7 years of folloy-383% of patients who had
undergone adhesiolysis reported no pain, 46% regagduced pain, and the other

patients reported no change.(51)
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In a more recent trial, 77% of patients with suspgcadhesive illness who
underwent laparoscopy for persistent abdominalodigort reported total or partial
pain alleviation after adhesiolysis, and there wereurgical complications.(52)

A study comprehensively (overall has referenced papers on adhesions)
reviewed the products and agents developed to atgtigoostoperative adhesion
formation.(32)

Adhesive intestinal obstruction is a testamenth® ¢nduring importance of
this issue; D. A. Kluiko (53) examines the diagimand surgical treatment strategies
for painful types of abdominal adhesions. Surgeants gastroenterologists both treat
patients with a history of stomach discomfort afiergery and the presence of a scar
as though they had sticky disease. Patients hdgssahan-critical outlook on their
health, which delays their medical treatment. Adresformation requires a
confluence of elements to take hold over time, weistnly postoperative blood flow,
tissue oxygenation, and peristalsis playing paldity pivotal roles. The best options
for treating and avoiding intestinal blockage arenimally invasive surgical
procedures. Intraoperative intestinal injuries, maunfections, and death rates were
not significantly different between open and laganpic adhesiolysis. There are less
systemic and pulmonary problems with laparoscopicgdures compared with open
ones. A novel preventative strategy for adhesioveld@ment involves decreasing
fibroblast proliferation and decreasing hypoxia afthmmation.

In the study by Capella-Monsonis, H. et al (549nfrthe earliest stages of
adhesion development to its latter stages of ptemgnis worth a look. Surgical
adhesions are a major problem in clinical settingspecially after procedures

involving the abdominal cavity, the uterus, therhea
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Review Of Literature

The time required to create a fibrous band capablicreasing morbidity
after surgical intervention or abdominal traumeoie of the unresolved questions
involving peritoneal adhesions. Two to three wekl®wing surgery, adhesions are
common. Since there is a lack of data on the sybggerts cannot provide an
estimate of how often adhesion development occfies rtauma. The authors of a
case series study (55) involving ten patients \aithistory of abdominal trauma and
no surgical intervention found that 7 of the topalpulation presented high-grade
adhesions, according to Mazuji and Zhulke scordsgla rate considering the limited
time interval of research and follow-up, and thetednined them to continue the

research in this field.
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OBJECTIVES

Theprimary objectives of the study are
* Toinvestigate the incidence of abdominal adhesionsin patients undergoing laparoscopic
surgery.
» Using Peritoneal Adhesion Index (PAI) to grade adhesions
The secondary objectivesare
¢ Toidentify therisk factorsfor adhesion formation and symptoms associated with their
presence

e Toidentify relief of the symptoms post adhesiolysis.
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Materialsand Me&thods

MATERIALSAND METHODS

Patients admitted to KLES Dr. Prabhakar Kore Hedpst MRC, Belagavi
and undergoing elective Laparoscopic Surgery ald®/gears were enrolled. It is a
study conducted between Jan-Dec 2021. Intraoperatileos were analysed after
clinical examination on admission to document atimss based on the PAIl was
determined. At postoperative days 1, 15, and 188,dan assessment of parietal pain

at the site of adhesions was noted and comparédtétpre-operation pain.

Source of the data: Elective Laparoscopic Surgeag werformed on patients at

KLES Dr. Prabhakar Kore Hospital & MRC in Belagakarnataka, India.
4.1 Study design - Prospective observational study.
a) Study period - One Year (January 2021 — December 2021)

b) Study Population: Patients were admitted to KLES Dr. PrabhakareKidospital

& MRC, Belagavi and underwent elective Laparosc&cgery.
c) Sample Size:
Sample size calculation when the sample size idl:sma

_ Ny
T (N=DeZ+y

n
Z= 7 score for the desired confidence interval
e = margin of error

p = estimated proportion

q=1-p
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Materialsand Me&thods

y = Zp(1-p)

In our study,
y = Z°p(1-p)
y = 1.68*0.21*0.79
y = 0.4682

B 200 * 0.4686 200 %0.4686
~ (200 — 1)0.3152 + 0.4682 ' ~ 0.19845 + 0.4682

n

n=139.534

Rounded up the calculated sample size of our S8@\ 40.

d) Inclusion Criteria:

» Patients who have given informed consent

* All patients above 18 years of age undergoing ekectaparoscopic

surgery.

e) Exclusion Criteria:

Patients who have not given informed consent

» Patients with generalised peritonitis

« Patients who have a zero-tolerance policy for praqaeritoneum

» Patients who have untreated coagulopathy

* Those with hemodynamic instability
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Materialsand Me&thods

Number of patients who underwent laparoscopic
surgeries in KLES Prabhakar Kore Hospital during the
study period is 720

Convenience sampling was taken of 194

Number of patients
excluded from the
study due to the
exclusion criteria 120

Samples taken 194 (as the sample size needed is = 140)

Figure4.1: STROBE Flowchart

f) Method:

» Data collection was started after taking ethicelachnce from the ethical

research committee of INMC, Belagavi.

« Patients' health history and physicals were thdnbug@xamined upon

admission.

* Aninformed consent was taken from all the patiemthie study.

* Intra-operative video from the laparoscope was nazmuh.

g) Procedure:

 The Peritoneal Adhesion Index was used to record eategorize

adhesions during laparoscopic surgery performedllquatients while they

were under general anaesthesia.

 The video from the laparoscopic surgeries was atsdewed by two

surgeons again at a later date.

» At Postoperative day 1, 15 and 180, assessmemtyoparietal pain at the

site of adhesions was noted and compared with peeation condition
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Materialsand Me&thods

h) Assessment:

A systematic assessment of the location and gradiirdhesions identified
with the help of laparoscope has been performetguRAl (Figure 3.18). In addition,
the pain of the patient was assessed pre-operatvel on postoperative day 1, day

15 and at 6 months using Visual Analog Scale (VA&)re to study the variation in

the intensity of the pain.

The peritoneal adhesion index (PAI) is calculatgdjlving each region of the

abdomen a score based on the degree to whichiliiexécar tissue.

All the data that is collected will be entered ifticrosoft Excel Sheet.

Visual Analog Scale(VAS) will be used to quantifgip if any. (Figure 4.2)

Sl g
CIC)
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Pl 1 1
<

(V]
I e
()]

™

Figure 4.2Visual Analog Scale(VAS)

All the data that is collected has been enterem Mitrosoft Excel worksheet.
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1) STATISTICAL ANALYSIS:

* This research was an observational study; hencétosving analytic strategy
was used.

* Mean and standard deviation were computed for @asiaé variables that were
measured continuously. The information was split Half according to
predetermined qualitative criteria, and the cordgimivariables were compared
using appropriate statistical methods, such as stiident's unpaired t-test.
Student's paired t-test was used to compare vasdidfore and after therapy.

* It was determined that a median was the best wdgpict discrete variables.

* Rates, ratios, and percentages were used to degbebcategory information.
Chi-square test, test of proportion, and Fishet&etest were used to examine
whether or not there was a correlation betweendiiteomes, clinical, and
demographic variables.

» Nonparametric tests were chosen since they wotkrheith discrete data.

* Appropriate procedures such as analysis of varigA®¢OVA), correlation,
regression, etc. were also utilized as necessary.

» The comparisons were depicted using suitable graphs

* The significance level for all tests was set atvajue of less than 5% (0.05).

» All the data that was collected and the statistiedtulations & tabulations were

carried out using Microsoft Excel and SPSS v20.
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j) Investigations and interventions conducted durregstudy
» Diagnostic Laparoscopy
« Blood investigations:
i. Hb
i. WBC
iii. Platelets
iv. Urea
v. Serum Creatinine
vi. Random blood glucose
vii. PT/INR, aPTT
viii. serum electrolytes
ix. HbsAg, HIV
« ECG

* Chest X-ray PA view

Page 46



Reaults

RESULTS
The incidence of abdominal adhesions has been studied with 194 subjects
undergoing Laparoscopic Surgery.
5.1 Prevalence of adhesions
Out of 194 subjects, 100 patients were observed to have the prevalence of adhesions

which are tabulated in Table 5.1 below.

Table 5.1 Prevalence of abdominal adhesion

Abdomina adhesion No of patients % of patients
Without Adhesion 94 48.45
With Adhesion 100 51.55
Tota 194 100.00

5.2 Demographic data

5.21Age

All of the patients are adults, and the average age is in the 30s and 40s. The
correlation between age and the incidence of abdominal adhesions is shown in Table
5.2. Abdomina adhesions were shown to be more common in older adults compared
to younger adults (Figure 5.1). Figure 5.2 shows that the mean age without adhesions
is about 37, and with adhesions, 41 years.
Table 5.2 and Figure 5.2 give the prevalence of the adhesions concerning the age; it is
interesting to find that the middle age sample population has a higher percentage of
adhesions. This exciting observation is corroborated by the results of an independent

t-test, as shown in Table 5.3
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Results

Table 5.2 Association between age groups and prevalence of abdominal adhesion

Age Without With
% % Tota %
groups | Adhesion Adhesion
<=20yrs 15 71.43 6 28.57 21 10.82
21-30yrs 23 57.50 17 42.50 40 20.62
31-40yrs 22 45.83 26 54.17 438 24.74
41-50yrs 17 36.17 30 63.83 47 24.23
51-60yrs 7 43.75 9 56.25 16 8.25
>=61yrs 10 45.45 12 54.55 22 11.34
Total %A 48.45 100 51.55 194 100.00
Mean age 37.00 41.28 39.21
SD age 15.78 13.61 14.82
Chi-square=8.9410, p=0.1110

Figure 5.1 : Association between age groups and prevalence of abdominal adhesion
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Results

Table 5.3 Comparison of with and without adhesion with mean age by

independent t-test

Abdominal adhesion | Mean SD SE t-value P-value
Without Adhesion | 37.00 15.78 1.63 -2.0266 0.0441%*
With Adhesion 41.28 13.61 1.36

*p<0.05

Figure 5.2 Comparison with and without adhesion with mean age
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5.2.2 Gender

Gender-wise distribution of patients is given in Table 5.4, where we can see
that the percentage of the female population is higher by amost 20 %. Table 5.5
tabulates the association between gender and the prevalence of adhesions. It is

observed that the femal e population has more tendency to have adhesions.
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Table 5.4 Gender-wise distribution of patients

Gender No of patients % of patients
Male 79 40.72
Female 115 59.28

Total 194 100.00

Table 5.5 Association between gender and prevalence of abdominal adhesion

Without With
Gender % % Tota %
Adhesion Adhesion
Male 47 59.49 32 40.51 79 40.72
Female 47 40.87 68 59.13 115 59.28
Total 9 48.45 100 51.55 194 100.00
Chi-square=6.5040, p=0.0110*
*p<0.05
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5.3 Patient complaints

5.3.1 Abdominal pain

While analysing the symptoms of adhesions, it is found that pain abdomen
seems to be the most dominant symptom, with 82 out of 100 patients having a
predominantly colicky type of pain abdomen. Table 5.6 gives the association between
pain abdomen and the prevalence of abdominal adhesions. Figure 5.4 gives the type
of pain in the patient population. Figure 5.5 provides a breakdown of patients
according to whether they experience widespread or localized pain, and Table 5.7
details the afflicted regions when the pain is localized. Additionally, it has been noted
that the discomfort in the abdomen is localized to the right lower region, and then the
right upper quadrant.
Figure 5.3 shows the association between pain abdomen and the prevalence of
abdominal adhesion. Figure 5.4 depicts the type of pain in the patient population.
Figures 5.5 & 5.6 depicts whether the pain is generalised or localised, and if it is

localised, which areais affected.
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Results

Table 5.6 Association between Pain Abdomen and prevalence of abdominal

adhesion
Pain Without With
% % Total %
Abdomen | Adhesion Adhesion
No 30 62.50 18 37.50 48 24.74
Yes 64 43.84 82 56.16 146 75.26
Total 94 48.45 100 51.55 194 100.00
Chi-square=5.0380, p=0.0250*
*p<0.05

Figure 5.3 Association between Pain Abdomen and prevalence of abdominal

adhesion

Percentage

0.00

70.00

60.00

50.00 H

40.00

30.00 A

20.00

10.00 H

62.50

Without Adhesion

With Adhesion

BNo

OYes

Page 52




Results

Figure 5.4 Type of pain abdomen in the patient population
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Tableb5.7 If localised ar ea affected

Area affected No of patients % of patients
Right upper 38 30.16
Epigastrium 29 23.02

Left upper 2 1.59
Left flank 5 397
Left lower 2 159
Pelvis 17 13.49
Right lower 83 65.87
Right flank 9 7.14
Central 41 32.54
Figure 5.6 : If localised, area affected
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Results

5.3.2 Bloating

Table 5.8 gives the association between bloating of the abdomen and the prevaence
of abdominal adhesions. About 78% of patients with adhesions seem to have
complaints of bloating, which is depicted in Figure 5.7.

Table 5.8 Association between Bloating of abdomen and prevalence of the
abdominal adhesion

Bloating
Without With
of % % Totd %
Adhesion Adhesion
abdomen
No 90 51.14 86 48.86 176 90.72
Yes 4 22.22 14 77.78 18 9.28
Total 94 48.45 100 51.55 194 100.00
Chi-sguare=5.4660, p=0.0190*
*p<0.05

Figure 5.7 Association between Bloating of the abdomen and prevalence of the
abdominal adhesions
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5.4 Past History & Comor bidities

5.4.1 Past History of surgeries

It is very evident that a history of previous surgeries is definitely associated
with a higher prevalence of the adhesions and is completely supported by the data
from the study. With one previous surgery itself the percentage of patients having
adhesions is about 72% and it is increasing very rapidly with the number of previous
surgeries, with more than three surgeries amost definitely leading to 100% possibility
of adhesions. This corroborates the well-known fact that the higher the handling of the
internal organs by surgeries, the higher is the possibility of adhesions. It is very
clearly seen from the data presented in Tables 5.9 & 5.10 and Figures 5.8 & 5.9. The
number of patients with a past history of at least one surgery is about 64 out of 100
patients with adhesions, and among them, a higher of number patients have undergone
Lower Segment Caesarean Section (LSCS) and open tubectomy surgeries. Table 5.11
gives the number of patients with at least one surgery and the type of surgery they
have gone through. Table 5.12 gives the number of patients with two past surgeries,
the type of surgeries they have gone through and their percentage with respect to the
total patient population. Similarly, Table 5.13 shows the number of patients who have

undergone three or more surgeries.
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Table 5.9 Association between previous surgery & prevalence of abdominal

adhesion
F;Je:g;;s mg) l(J)tn % A(;/r\lheg] on % Total %
No 79 60.77 51 39.23 130 67.01
Yes 15 23.44 49 76.56 64 32.99
Total %A 48.45 100 51.55 194 100.00
Chi-square= 23.9310, p=0.0001*
*p<0.05

Figure 5.8 Association between previous surgery and prevalence of abdominal

adhesion
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Table 5.10 Association between the number of surgeries and prevalence of

abdominal adhesion

Number
Without With
of % % Tota %
Adhesion Adhesion
surgeries
No 79 60.77 51 39.23 130 67.01
One 13 27.66 34 72.34 47 24.23
Two 2 14.29 12 85.71 14 7.22
Three 0 0.00 3 100.00 3 1.55
Total 9 48.45 100 51.55 194 100.00
Chi-square= 25.3950, p=0.0001*
*p<0.05

Figure 59 Association between Number

abdominal adhesion
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Table5.11 Patients with Past history of at least one surgery

Past Surgery 1 N(_) of % of Mean SD
patients patients
Cholecystostomy - Pigtail 2 3.13 3.00 0.00
Laproscopic Sterilisation 5 7.81 2.20 3.35
LSCS 19 29.69 4.42 3.45
Open Appendicectomy 12.50 3.25 3.06
Open Hysterectomy 4 6.25 150 2.38
Open Tubectomy 16 25.00 3.44 3.27
Others 5 7.81 2.80 5.22
Total Abdominal Hysterectomy 5 7.81 7.40 371
Total 64 100.00 192 3.49
Table5.12 Patients with Past history of two surgeries
Past surgery 2 No of patients % of patients
Ovarian torsion excision and tubectomy 1 1.56
Cholecystostomy - Pigtail 1 1.56
Incisional Hernia Repair 3 4.69
L aparoscopic cholecystectomy 1 1.56
L aparoscopic converted to open Hysterectomy 1 1.56
L aproscopic Ectopic Pregnancy Evacuation 1 1.56
L aproscopic Oopherectomy 1 1.56
Laproscopic Tubectomy 1 1.56
LSCS 4 6.25
Open Hysterectomy 1 1.56
Percutaneous nephrostomy for pyelonephritis 1 1.56
Total Abdomina Hysterectomy 1 1.56
Total 17 26.56
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Table5.13: Patientswith past history of three or more surgeries

Past surgery 3 & more No of patients % of patients
Incisional Hernia 1 1.56
L SCS + Tubectomy 1 1.56
Open Myomectomy 1 1.56
Total 3 4.69
5.4.2 Hypertension

The occurrence of abdominal adhesions seems to increase in patients suffering

from hypertension. About 58% of the hypertensive patients had adhesions, compared

to only 51% in non-hypertensive patients. These observations are presented in Table

5.14.

Table 5.14 Association

between hypertension

and prevalence of abdominal

adhesion
Hypertens | Without With
% % Total %
ion Adhesion Adhesion
No 89 48.90 93 51.10 182 93.81
Yes 5 41.67 7 58.33 12 6.19
Total 94 48.45 100 51.55 194 100.00

Chi-square= 0.2360, p=0.6270
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5.4.3 Diabetes Méllitus

Similarly, it is observed that patients suffering from diabetes mellitus tend to
be more prone to abdominal adhesions. About 71% of the diabetic patients had
adhesions, compared to only 49% of non-diabetic patients. This observation is
presented in Table 5.15.

Table 5.15 Association between diabetes and prevalence of abdominal adhesion

Without With
Diabetes % % Total %
Adhesion Adhesion
No 88 50.87 85 49.13 173 89.18
Yes 6 28.57 15 71.43 21 10.82
Total 94 48.45 100 51.55 194 100.00

Chi-square= 3.7270, p=0.0540

5.4.4 Hypothyroidism

Interestingly, only 33% of the population with hypothyroidism had adhesions
indicating a lower association of hypothyroidism to adhesions. In the patients with
normal thyroid function, 52% had adhesions (observations in Table 5.16).

Table 5.16 Association between Hypothyroidism and prevalence of abdominal

adhesion
Hypothyr | Without With
o _ % _ % Total %
oidism Adhesion Adhesion
No 88 4757 97 52.43 185 95.36
Yes 6 66.67 3 33.33 9 4.64
Total 94 48.45 100 51.55 194 100.00

Chi-square= 1.2530, p=0.2630

Page 61




Reaults

5.4.5 Anaemia

Sixty per cent of patients with anaemia seem to have adhesions compared to

only 48% in patients with normal haemoglobin levels (Table 5.20). It is aso observed

that the mean haemoglobin level for patients with adhesionsis about 12.41 and for the

patients without adhesion is about 13.02, which is given in Table 5.18 & Figure 5.10.

Table 5.17 Association between levels of haemoglobin and prevalence of

abdominal adhesion

Levels of Without With
% % Total %
haemoglobin | Adhesion Adhesion
Normal 70 52.24 64 47.76 134 69.07
Anaemia 24 40.00 36 60.00 60 30.93
Total 9 48.45 100 51.55 194 100.00

Chi-square= 2.4850, p=0.1150
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Table 5.18 Comparison of with adhesions and without adhesions with the mean

haemoglobin by independent t test

Abdominal adhesion | Mean SD SE t-value P-value
Without Adhesion | 13.02 1.91 0.20 2.1874 0.0299*
With Adhesion 12.41 2.01 0.20

*p<0.05

Figure 5.10 Comparison of with adhesion and without adhesion with mean

haemoglobin
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54.6 Hypoalbunimia
The mean abumin levels do not seem to impact the formation of the
adhesions. This observation is derived from the data from Tables 5.19 & 5.20 and

Figure5.11.

Table 5.19 Association between levels of albumin and prevalence of abdominal

adhesion
Levels of Without With
% % Totd %
albumin Adhesion Adhesion
Normal 86 49.71 87 50.29 173 89.18
Hypo 8 38.10 13 61.90 21 10.82
Tota 94 48.45 100 51.55 194 100.00
Chi-sguare= 1.0120, p=0.3150
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Table 5.20 Comparison of with and without adhesion with mean albumin by

independent t test

Abdominal adhesion | Mean SD SE t-value P-value
Without Adhesion | 4.03 0.47 0.05 0.3319 0.7403
With Adhesion 4.00 0.51 0.05

Figure 5.11 Comparison of with adhesion and without adhesion with mean

albumin
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5.5 Diagnosisat the time of admission

Each and every patient from the sample population was anaysed for an
association of diagnosis and prevaence of adhesions, and the adhesions were graded
using PAI. The prevalence of adhesions is higher in the presence of active infection
and inflammation, gangrenous changes, perforations, and recurrent hernias. This
observation is evident from the Table 5.21.

Table 5.21 Association between diagnosis and prevalence of abdominal adhesion

. . Without With Mean SD
Diagnosis % % Total %
Adhesion Adhesion adhesion | adhesion
Cholélithiasis 30 62.5 18 375 48 24.7 1.15 2.08
Acute appendicitis 43 56.6 33 434 76 39.2 1.93 3.22
Hiatus hernia 2 100.0 0 0.0 2 1.0 0.00 0.00
Acute caculous
1 16.7 5 83.3 6 31 2.67 2.34
cholecystitis
Others 6 333 12 66.7 18 9.3 4.22 4.63
Empema gall
0 0.0 3 100.0 3 15 5.00 1.73
bladder
Recurrent
appendicitis with 0 0.0 3 100.0 3 15 9.67 2.08
appendicular mass
Right inguinal
3 100.0 0 0.0 3 15 0.00 0.00
hernia
Chronic
1 50.0 1 50.0 2 1.0 1.50 2.12
cholecystitis
B/l ingunia hernia 3 75.0 1 25.0 4 21 0.75 1.50
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Pain abdomen
0 0.0 2 100.0 2 1.0 11.50 0.71
under evaluation
Biliary pancreatitis 3 75.0 1 25.0 4 2.1 0.50 1.00
Gangrenous
0 0.0 2 100.0 2 1.0 9.00 141
appendicitis
Umbilical hernia 0 0.0 6 100.0 6 31 6.00 477
Duodenal
0 0.0 1 100.0 1 0.5 12.00 0.00
perforation
Recurrent
0 0.0 2 100.0 2 1.0 6.50 0.71
incissiona hernia
Empemagall
bladder with 0 0.0 2 100.0 2 1.0 5.50 3.54
pigtail insitu
Divertication of
1 100.0 0 0.0 1 0.5 0.00 0.00
recti
Incisional henria 0 0.0 4 100.0 4 2.1 5.75 3.86
Paraumbilical
1 25.0 3 75.0 4 2.1 1.25 0.96
hernia
Diaphragmatic
0 0.0 1 100.0 1 0.5 2.00 0.00
hernia
Totd 94 48.5 100 515 194 100.0 2.52 3.60
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5.6 Operative findings

5.6.1 Peritoneal adhesion index

The adhesions found were graded using Peritoneal Adhesion Index (PAI). Itis

found that the filmy adhesions that needed blunt dissection were higher in the bowel-

to-bowel region, whereas a higher percentage of the adhesions in the pelvis region

seemed to be very strong and vascul arised, necessitating sharp dissection (the damage

was hardly preventable). These observations can be seen in Table 5.22.

Table 5.22 I ntraoper ative findings-components of PAI

Componentsof PAlI | 0 % 1| % | 2] % | 3| % |Mean|Median| SD

Right upper 1678608 | 8 {412| 6 |3.09|13| 6.70 | 0.30 0.00 |0.82
Epigastrium 17919227 6 |3.09| 8 |412| 1 | 052 | 013 0.00 |0.48
Left upper 1909794 | 2 |103| 1 |052| 1| 052 | 0.04 0.00 |0.28
Left flank 1909794 | 2 |103| 2 |103| O | 0.00 | 0.03 0.00 |0.23
Left lower 18419485| 4 |206| 3 |155| 3 | 155 | 010 0.00 |0.46
Pelvis 1517784 4 |206|16|825|23|11.86| 0.54 0.00 |1.06
Right lower 1588144 | 9 |464|12|6.19|15| 7.73 | 040 0.00 | 091
Right flank 17418969 | 8 {412|10|515| 2 | 1.03 | 0.18 0.00 | 0.56
Centrad 1678608 | 5 |258|13|6.70| 9 | 464 | 0.30 0.00 |0.79
Bowel to bowel 147 | 7577 1 15| 7.73|13|6.70| 19| 9.79 | 051 0.00 | 0.99
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5.6.2 Surgery performed
Table 5.23 gives the various surgeries performed; the majority were

laparoscopic appendicectomy followed by Laparoscopic cholecystectomy.

Table5.23 Surgery performed

Surgery performed N? of % of
patients patients

B/L TAPP 4 2.06
Diagnostic laparoscopy with adhesiolysis 2 1.03
Diagnostic laparoscopy with drainage of pancreatic 1 0.52
abscess
IPOM Plus 9 4.64
L aparoscopic Appendectomy 78 40.21
Laparoscopic appendectomy + Right Ovarian Cyst 1 0.52
Excision
L aparoscopic appendectomy + Umbilical Henriarepair 4 2.06
L aparoscopic assisted open herniarepair 1 0.52
L aparoscopic Chol ecystectomy 57 29.38
L aparoscopic Cholecystectomy + Intraop cholangiogram 1 0.52
Laparoscopic Cholecystectomy + Total laparoscopic 1 0.52
hysterectomy
L aparoscopic Cholecystectomy + Umbilical herniarepair 4 2.06
L aparoscopic Cystogastrostomy 1 0.52
L aparoscopic Diaphragmatic herniarepair 1 0.52
L aparoscopic drainage for Left poas abscess 1 0.52
L aparoscopic Fundoplication 1 0.52
Laparoscopic Hiatus Hernia repair + Laparoscopic 1 0.52
Cholecystectomy
Laparoscopic incisiona herniarepair 1 0.52
L aparoscopic plication of left diaphragm 1 0.52
L aparoscopic Posterior gastrojejunostomy 1 0.52
L aparoscopi ¢ rectopexy with posterior mesh fixation 1 0.52
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L aparoscopic Splenectomy 1 0.52
L aparoscopic Subtotal Cholecystectomy 2 1.03
Laparoscopic Umbilical herniarepair 4 2.06
L aparoscopic unroofing of splenic cyst 1 0.52
Laproscopic Cellan-Jones omental patch with feeding 1 0.52
jegunostomy

Laproscopic Cholecystectomy + Umbilical herniarepair 1 0.52
Open Cholecystectomy 1 0.52
TAPP 9 4.64
TEP 1 0.52
Total Laparoscopic Hysteroctomy + IPOM Plus 1 0.52
Total 194 100.00

5.6.3 Conversion to open

Table 5.24 Was surgery converted to open?

Was surgery converted to open? No of patients % of patients
No 192 98.97
Yes 2 1.03
Tota 194 100.00

5.6.4 Extensive adhesiolysis

Table 5.25 Was extensive adhesiolysis necessary during surgery?

Was extensive adhesiolysis necessary during surgery? | No of patients | % of patients
No 165 85.05
Yes 29 14.95
Total 194 100.00

About 14% of the patients required extensive adhesiolysis (see Table 5.25)

and only 1% of the surgeries performed were converted to open (see Table 5.24).
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5.6.5 Scar of previoussurgery

It is also observed that in 21% of the patient population with a puckered scar

from previous surgeries (indicating the presence of adhesions), the puckering seems to

have reduced in 78% of them post-adhesiolysis. These observations are tabulated and

depicted in Table 5.26 and 5.27.

Table 5.26 Puckered scar present at previously operated site?

Puckered scar present at the previously operated site? | No of patients | % of patients
No 50 78.13
Yes 14 21.88
Total 64 100.00

Table 5.27 If puckered scar present at the site of the previous incision, did the

puckering reduce?

If puckered scar is present at the
site of the previousincision, did No of patients

the puckering reduce?

% of patients

No 3 21.43
Yes 11 78.57
Total 14 100.00
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5.7 Postoper ative pain

We can see that on the postoperative day one, there is a higher VAS score in
patients with adhesions, which could be due to an injury to the parietal peritoneum
during the adhesiolysis.

We can clearly see that later on, thereis a pain relief in the patients is as good
as the postoperative pain reduction in patients without adhesions. This has been

inferred from Tables 5.28 and 5.29, and the depictionsin Fig. 512 and 5.13.

Table 5.28 Comparison of with adhesion and without adhesion with VAS scores

at different time points by Mann-Whitney U test

Abdominal Mean
Time Mean SD U-value | t-value | P-value
adhesion rank

Day 1 | Without Adhesion | 3.60 221 85.87

With Adhesion 4.47 199 | 108.43 | 3607.00 | -2.7953 | 0.0052*

Day 15 | Without Adhesion | 1.63 1.52 91.61

With Adhesion 1.89 1.37 | 103.04 | 4146.50 | -1.4149 | 0.1571

6 months | Without Adhesion | 0.33 0.47 95.99

With Adhesion 0.36 0.48 98.92 | 4558.00 | -0.3620 | 0.7173

*p<0.05
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Figure 5.12 Comparison of with adhesion and without adhesion with VAS scores

at different time points
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Table 5.29 Comparison of different time pointswith VAS scoresin with adhesion

and without adhesion by Mann-Whitney U test

Sample Ti.me Mean SD Mfaan S_D ool “ p-value
points Diff. Diff. | change | vaue
Whole Day 1 4.05 214
Day 15 1.76 1.45 2.28 2.07 56.43 10';524 0.0001*
Day 1 4.05 214
6 months | 0.35 0.48 3.70 2.03 91.46 11;172 0.0001*
Day 15 1.76 1.45
6 months | 0.35 0.48 1.42 141 80.41 | 9.7698 | 0.0001*
Withou
. Day 1 3.60 221
Day 15 1.63 1.52 1.97 2.15 54.73 | 6.8876 | 0.0001*
Day 1 3.60 221
6 months | 0.33 0.47 3.27 2.06 90.83 | 7.8181 | 0.0001*
Day 15 1.63 1.52
6 months | 0.33 0.47 1.30 1.45 79.74 | 6.4397 | 0.0001*
With Day 1 4.47 1.99
Day 15 1.89 137 2.58 1.95 57.72 | 8.0119 | 0.0001*
Day 1 4.47 1.99
6 months | 0.36 0.48 411 1.93 91.95 | 8.4186 | 0.0001*
Day 15 1.89 1.37
6 months | 0.36 0.48 1.53 1.37 80.95 | 7.3623 | 0.0001*
*p<0.05
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Figure 5.13 Comparison of different time points with VAS scores in with

adhesion and without adhesion
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5.8 Resultssummary & analysis

Table5.30 Multiplelogistic regression analysis of the prevalence of adhesions

Unadj | 95% CI for OR Adjus | 95% CI for OR | p-value
Factors usted p-vaue ted
OR Lower | Upper OR Lower | Upper
Agegroups
<=20yrs Ref. Ref.
21-30yrs 0.74 0.40 1.38 0.3450 043 | 0.18 1.03 | 0.0590
31-40yrs 1.18 0.67 2.09 0.5640 049 | 021 112 | 0.0910
41-50yrs 177 0.97 3.20 0.0610 0.76 | 0.32 1.81 | 0.5380
51-60yrs 1.29 0.48 3.45 0.6180 049 | 014 171 | 0.2630
>=61yrs 120 0.52 2.78 0.6700 053 | 0.18 156 | 0.2460
Gender
Mae Ref. Ref.
Female 145 1.00 2.10 | 0.0500* 121 | 061 241 | 0.5930
Pain abdomen
No Ref. Ref.
Yes 1.28 0.92 1.78 0.1370 114 | 063 2.06 | 0.6670
Bloating of
abdomen
No Ref. Ref.
Yes 3.50 115 | 10.63 | 0.0270* 284 | 0.82 9.83 | 0.0990
Previous surgery
No Ref. Ref.
Yes 3.27 183 5.83 | 0.0001* - - - -
Number of
surgeries
No Ref. Ref.
One 2.62 1.38 496 | 0.0030* - - - -
Two 6.00 134 | 26.81 | 0.0190* - - - -
Three - - - - - - - -
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Hypertension
No Ref. Ref.
Yes 1.40 0.44 441 0.5660 093 | 0.22 3.90 | 09210
Diabetes
No Ref. Ref.
Yes 250 0.97 6.44 0.0580 221 | 0.70 7.04 | 0.1790
Hypothyroidism
No Ref. Ref.
Yes 0.50 0.13 2.00 0.3270 0.37 | 0.07 211 | 0.2650
Levelsof
haemoglobin
Normal Ref. Ref.
Anaemia 150 0.90 251 0.1240 094 | 045 197 | 0.8730
Levelsof
albumin
Normal Ref. Ref.
Hypo 163 | 067 | 392 | 02800 | 1.02 | 035 | 292 | 0.9780
*p<0.05
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Table 5.31 presents the consolidated multiple logistic regression analysis of the prevalence of adhesions with age, gender, previous surgeries,

comorbidities like hypertension, diabetes, hypothyroidism, haemoglobin levels and mean albumin levels.

Table 5.31 Association between the status of pain and status of adhesion

Status of
Adhesion

Status of pain

A - Right
upper

B -

Epigastrium

C- Left
upper

D - Left
flank

E - Left
lower

Pelvis

G - Right
lower

H - Right
flank

Centrd

No Yes

No

Yes

No | Yes

No | Yes

No | Yes

N | Ye

No Yes

No

Yes

A - Right
upper

No

88 21

Yes

B -
Epigastrium

No

95

25

Yes

C - Left upper

No

123 2

Yes

D - Left flank

No

121 4

Yes
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E - Left lower

No 122 0

Yes 2 2

F - Pelvis

No 85| 11

Yes 24| 6

G - Right
lower

No 41 54

Yes 2 29

H - Right
flank

No 107 6

Yes 10 3

| - Central

No 81| 35

Yes 4 | 6
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5.8 Summary of theresults:

Of 194 subjects enrolled, 100 had adhesions.

The study shows:

¢ Theincidence of adhesionsisincreasing with age and ismorein females.

« Pain abdomen is the dominating symptom of adhesions.

« Patientswith acomplaint of bloating are more likely to have adhesions

¢ A higher number of surgeriesleadsto adhesions.

e LSCS seems to be the highest risk factor, followed by tubectomy. In general surgery,
open appendectomy is a significant risk factor.

¢ Reduction of the puckering of a puckered scar is seen after adhesiolysis.

« Higher BP, Diabetes, and anaemia lead to more probability of adhesions

e Surprisingly, subjects with hypothyroidism are seen to develop fewer adhesions.
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DISCUSSION

The internal tissues and organs in the human bae Islippery surfaces
inhibiting them from getting attached due to bodypwvements. Any imbalance
between the pro-inflammatory and anti-inflammaterybstances may lead to the
formation of adhesions. Most adhesions tend to éxapgp the abdomen due to its
roomy cavity and many viscera. The problem withesibns is that they can cause
pain or alter/restrict the movements of the gutileg to possible obstructions. The
post-operative adhesions are random and unpretiiciail are the most predominant
cause of acute small bowel obstructions.

The incidence and prevention of intra-abdominal es@ins represent an
under-researched problem and received little attenin the medical literature.
Towards addressing this lacuna, our primary intenis to study the incidence of
adhesions in laparoscopic surgery patients in mays

The incidence of abdominal adhesions has beenestudith about 194
subjects undergoing elective Laparoscopic Surgd@iye sample size chosen is
convenient due to the reduced patient populatiod #re covid-19 pandemic
restrictions. However, the size was also restricted to the non-availability of the
videos for all the patients who underwent laparpgcsurgeries. Further, the study
included only laparoscopic surgeries, in which siedy team is involved either in
observation, assisting, or performing.

The prevalence of adhesions in our study is ab&@ui38%6, which is higher
than in other studies. This higher prevalence maattributed to the fact that: the
hospital where the study was conducted is a Tgritare Hospital, where typically

complicated cases and referral cases are operstectover, laparoscopy, where
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laparoscopic procedures were performed for manyerottauses and not just a
diagnostic purpose only.

The mean age of the sample population is 39 yaarsan increase in the age
was associated with a higher incidence of adhesidhss phenomenon may be
attributed to the possibility that the patient ntighve undergone more surgeries with
an increase in age.

Around 59% of the study population was female. lkemnore, tubectomy
(open> laparoscopic) was the most common surgespcased with a higher
incidence of adhesions. However, further detaitediss are needed to establish this
association definitively.

The percentage of patients with pain abdomen whondi have adhesions
was 24.74%, while that of the patients with painl@ben who had adhesions was
75.26%. The analysis of the symptoms, primarilynpabdomen, which was a
predominantly colicky type, and the localisationpafin helped locate the adhesion
site. The association seems significant, but andiefe association of pain abdomen
with adhesion might require more studies. We leémon the literature before the
study that abdominal adhesions are often considerethuse of pain abdomen,
especially in patients who have had previous siggeHowever, this correlation was
considered to be controversial. We also hypothdsibat adhesions are causing
localised peritoneal pain, and diagnostic laparpgaan help clarify the cause-and-
effect relationship between intra-abdominal adhesand pain abdomen. The
preoperative pain was also hypothesised to be awhesions in that area due to
which the peritoneum (as it is innervated) is il the viscera. We found that our

study strengthened the hypothesis made prior tctoualy

Page 82



Discussion

However, the most common area of pain abdomen aadised to the right
upper quadrant. The pain in this area correspoodSaiculous cholecystitis in the
patient population. The adhesions were graded uBiedgtoneal Adhesion Index
(PAI). This grading methodology has been benefi@ad given a quantitative
assessment wherein we could quantify the impadhefadhesions apart from just
pointing out their incidence. The score has indidafiimy adhesions in the right
upper abdomen area with a score of 8, strong aoliesn the pelvis area with a score
of 16, and very strong adhesions in the right u@pet lower abdomen areas apart
from the bowel-to-bowel adhesions. This PAI scosggtem has given valuable input
to location and possibly the type of earlier suiegethe patient has gone through.
Appendicectomy is our study's most common surgkay gives rise to abdominal
adhesions.

The observations in our study also supported treemhations derived from
the PAIl score, wherein the most common preoperatii@gnosis was acute
appendicitis, followed by cholelithiasis. Patiemtgh acute calculous cholecystitis
had a higher incidence of adhesions followed byetmg@yema gall bladder, recurrent
appendicitis or appendicular mass. The most comarea where adhesions were
found to be highest was in the right upper quadrant

Our studies also observed that the pain was high sdter the surgery (for
example, post-op day 1) in patients with adhesiand, adhesiolysis was performed.
The more severe pain is possibly due to traumadbiesiolysis and mesothelial
injuries. The pain has drastically reduced by mgstday 15 and is comparable to

those without adhesions.
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The second objective of our study is to identifyrieas risk factors for
adhesion formation, and symptoms associated wéir gfresence were studied and
found some exciting observations.

Primarily, the number of surgeries performed ona#iemt has significantly
increased the incidence of adhesions. We havesalsio a robust correlation between
the number of the history of surgeries to the iaoik of adhesions. Our observations
are corroborated by similar studies in the litera@9,56-64). In our study, in a
patients with history of one surgery, there was28o7ncidence which increased to
85.71% in patients with a history of 2 surgeriemrdbver, the presence of adhesions
was almost inevitable (100%) in a patient with stdry of 3 surgeries. In our study,
the most common history of the surgery performeds isSCS, followed by
tubectomy.

Other risk factors associated with the incidenceadhesions seem to be
comorbidities: With Hypertension and Diabetes, @lih they were not statistically
significant, there was a slight increase in adhesioThis increase could be
attributable to an increased risk of infections. (@ppendicitis, cholecystitis, pelvic
inflammatory disease) due to an immunocompromidede sin diabetic patients.
However, more studies are needed to establish Hsseeiations.

Another interesting observation from the studyhattwith hypothyroidism,
there is a statistically significant decrease miticidence of adhesions. It is probably
due to a decrease in basal metabolic rate andsaciaged decrease in the strength of
the inflammatory response.

Anaemia is found to be a statistically significgattor in increasing the
incidence of adhesion. More detailed studies havetperformed to understand this

association as well. Nutritional status in terms Albumin and Haemoglobin
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concentration was found to affect the incidenceadifiesion, wherein poor nutrition
has increased the risk of infections. Patients vtlpoalbuminemia had a higher
incidence of adhesions, although not statisticsitiyificant.

The study has firmly brought out factors associatgth the incidence of
abdominal adhesions with respect to demographioifadike age and gender; and
past history of surgeries. The fact that multiplegeons did the surgeries removes the
possible risk factor due to the surgeon's skilll Béoring system has quantified the
impact due to adhesions. It also brought out isterg associations with risk factors

like comorbidities like hypertension, diabetes, dijyyroidism, and anaemia.
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CONCLUSION

Standardized clinically focused recommendations for the diagnosis, treatment,
assessment, and strategies for minimizing adhesions are urgently needed. Intra-
abdominal adhesions are a major problem that place a heavy financial, emotional, and
emotional toll on patients, doctors, and healthcare systems.

The incidence of abdominal adhesions has been studied with about 194
subjects undergoing Laparoscopic Surgery. The prospective observational study was
conducted between Jan-Dec 2021. Intraoperative videos were analysed after clinical
examination on admission to document adhesions. At postoperative days 1, 15, and
180 days, abdomina pain was assessed and compared with the pre-operation pain.
The adhesions were graded using Peritoneal Adhesion Index (PAI). Various risk
factors for adhesion formation and symptoms associated with their presence were
studied, and found some exciting observations viz.,

» Pain abdomen is the dominating symptom of adhesions.

» Adhesions are generally showing up as bloating.

* A higher number of surgeries|eadsto adhesions.

» LSCS seems to be the highest risk factor, followed by tubectomy. In generd
surgery, open appendectomy is a significant risk factor.

» Reduction of the puckering of a puckered scar is seen after adhesiolysis.

» Higher BP, Diabetes, and anaemialead to more probability of adhesions

» Surprisingly, subjects with hypothyroidism are seen to develop fewer

adhesions.
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In summary, abdomina adhesions result from surgeries. They have a definite
correlation to age, gender, pain abdomen, bloating, number of previous surgeries, and

comorbidities like hypertension, Diabetes, Hypothyroidism, and Anaemia.
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SUMMARY

Abdominal surgeries result in random and unprebletadhesion formation.
Further, adhesions that form after surgery ardehding cause of acute small bowel
obstruction. Diagnostic laparoscopy is a minimaflyasive surgical treatment that
allows for a visual examination of intra-abdomiafjans to diagnose disease. Once
the laparoscope is inserted into the abdomen, th@emiver, stomach, small and
large intestines, gallbladder, spleen, peritoneana, pelvic organs may be observed
on display. Essentially every laparoscopy is amiegjc laparoscopy.

In open surgeries, all the organs are not completisible. We can only see
the organs exposed by the incision. Therefore,ouariorgans need to be handled
during the surgical procedure to make them vistogrectly and increase the risk of
adhesions. However, in laparoscopy, all the quadrarfi the abdomen can be
visualised.

Normally, the internal organs and tissues of thdybbave smooth surfaces
that prevent them from adhering to one anotherk@mabming stuck when the body
moves. Adhesions, on the other hand, are banddandles of fibrous tissue that
develop between the organs and tissues of the adrddivihen these adhesions form,
they may bend, twist, or drag the small or largestine out of the plane, resulting in
intestinal obstruction and a full or partial blogkeof bowel movement or faeces.

Adhesions are not always easy to spot with curireaging technology or in
the lab since they lack any defining charactesstitealthcare personnel will be faced
with a diagnostic and therapeutic conundrum as rmsequence of the failure to
promptly identify many instances of intra-abdomiadhesions. Prolonged symptoms
and unfavourable medical outcomes aren't the dmlygs patients have to worry

about; they may also experience significant emalialistress or demoralization that
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gets mislabelled as depression, anxiety, or a iumat bowel disorder despite
extensive non-diagnostic testing and haphazarthtesds.

Abdominal adhesions are often considered a causeianri abdomen,
especially in patients who have had previous siegeHowever, this correlation is
controversial. We hypothesise that adhesions awsirmg localised peritoneal pain.
So, diagnostic laparoscopy can help clarify theseaand-effect relationship between
intra-abdominal adhesion and pain abdomen.

Standardized clinically focused recommendationgHerdiagnosis, treatment,
assessment, and strategies for minimizing adhesawasurgently needed. Intra-
abdominal adhesions impose a significant cost d¢iemqta, providers, and healthcare
systems.

In this study, the incidence of abdominal adhesibas been studied with
about 194 subjects undergoing elective Laparosc&icgery. The prospective
observational study was conducted between Jan-Déd.Z2The subjects were all
above 18 years of age. Intraoperative videos weatysed after clinical examination
on admission to document adhesions. At postoperatays 1, 15, and 180 days, an
assessment of pain at the site of adhesions wasl raotd compared with the pre-
operative pain. The adhesions were graded usindgoReal Adhesion Index (PAI).
Various risk factors for adhesion formation and pyoms associated with their
presence were studied, and found some intriguilsgmations viz.,

* Pain abdomen is the dominating symptom of adhesions

« Patients with a complaint of bloating are morelijk® have adhesions

* A higher number of surgeries leads to adhesions.

e LSCS seems to be the highest risk factor, follovegdtubectomy. In general

surgery, open appendectomy is a significant riskofa

Page 89



Summary

* Reduction of the puckering of a puckered scarés sdter adhesiolysis.
* Higher BP, Diabetes and anaemia lead to more pilitlyadf adhesions

»  Surprisingly, subjects with hypothyroidism are seedevelop fewer adhesions.

In summary, abdominal adhesions result from suegeifhey have a definite

correlation to age, gender, pain abdomen, bloatingyber of previous surgeries, and

comorbidities like hypertension, Diabetes, Hypotigism, and Anaemia.
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SCOPE AND LIMITATIONS

8.1 Scope of the study

The scope of the study include
* To investigate the incidence of abdominal adhesianpatients undergoing
laparoscopic surgery.
» Using Peritoneal Adhesion Index (PAI) to grade ailtres
* To identify the risk factors for adhesion formatimmd symptoms associated
with their presence and

* To identify reliefof the symptoms post adhesiolysis.

8.2 Strengths & Limitations

Strengths of the study

The study has firmly brought out factors associateth the incidence of
abdominal adhesions with respect to demographioifadike age and gender; and
past history of surgeries. The fact that multiplegeons did the surgeries removes the
possible risk factor due to the surgeon's skilll Béoring system has quantified the
impact due to adhesions. It also brought out isterg associations with risk factors

like comorbidities like hypertension, diabetes, tiyyroidism, and anaemia.
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Limitations of the study

The sample size could have been much larger, buhéolimitations of lower
patient load due to covid pandemic and lack of deteppatient data like videos. It is
imperative to take videos of all the surgeries tovigle good photographic evidence.
In addition, more cases with no past history ofgeties could have given more
conclusive affirmation of the risk factors due torgeries for the incidence of
adhesions. Another limitation of the study is tahthe adhesiolysis procedures were

done at a single centre, though multiple surgedhsheém.
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Annexures

ANNEXURE |: CONSENT

FOR PARTICIPATION IN RESEARCH STUDY

Information Sheet and Consent Form

This informed consent form is for men and women attending and admitted under various departments of
KLES Dr. Prabhakar Kore Hospital & MRC whom we are inviting to participate in the study “Intra-Abdominal
Adhesions: A prospective observational study of the incidence, Peritoneal Adhesion Index (PAI) based distribution
& severity in a tertiary care hospital.”

Study title : “Intra-Abdominal Adhesions: A prospective observational study of the incidence,
Peritoneal Adhesion Index (PAI) based distribution & severity in a tertiary care hospital.”

Conducted by RES NO:BHO120003 , Post Graduate Resident in M.S. General Surgery under the guidance of
, Associate Professor, Department of General Surgery, Jawaharlal Nehru Medical College, Belagavi
under KAHER, Belagavi.

This Informed Consent Form has two parts:

IInformation Sheet (information about the study)
II.Certificate of Consent (for signatures if you choose to participate)

Part I: Information Sheet

Introduction: We are doing research on intra-abdominal adhesions. We are giving you information and inviting
you to be part of this research study. Before you agree to participate in this study, you can talk to anyone you feel
comfortable with about the study as it is important that you read and understand the following explanation of the
proposed study. This document describes the purpose, risks, and precautions of the study. You also have the right to
withdraw from the study at any time. No guarantee or assurances can be made as to the results of the study.

If you are not completely truthful regarding your health history, you may harm yourself by participating in this study.

After you completely review each page of the document you should personally put your initials and date in this
document. If you do not understand any part of this document, you may clarify your doubts.

Background: You are being asked to take part in this study because you meet the selection criteria for the study.
You will be undergoing laparoscopic surgery under general anaesthesia.

Purpose of this study: The purpose of the study is to investigate the incidence of intra-abdominal adhesions.
Using Peritoneal Adhesion Index to grade adhesions. And to identify risk factors for their formation and symptoms
associated with their presence and also any resolvent in the symptoms post adhesiolysis. The study will take place in
and around the city of Belagavi; and will involve approximately 84 subjects. We believe that you can help us better
understand intra-abdominal adhesions, if you agree to participate and meet the qualifications for the study, you will
be enrolled into the study.

Study design and procedure: It is a prospective observational study. A proforma was created best suited
for our study. Data will be collected and analyzed by using Microsoft excel and SPSS version 20 and then the data
will be properly tabulated and represented in the form of percentages in different populations, genders and ages.

Has this study obtained the ethical committee approval? This clinical study has been approved
by the institutional ethics review board of J N Medical college, KLE university, Belagavi- 590010

Potential risks and side effects: There is no increased risk involved in being a part of this study and the
complications are those which are normally anticipated.

Financial Incentives for participation: This is an academic project conducted to understand more about
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intra-abdominal adhesions as a disease in respect to Indian population. There is no charge for participation; you will
not be paid to participate in this clinical study. There will be no compensation what so ever.

Confidentiality: Records of your participation in this study will be kept confidential to the extent allowed by
the laws and regulations. Study related medical documents that identify you and the informed consent form by you,
may be examined by the ethics committee. Your full name will not appear in any information collected and submitted.
When the results of the research are published, or discussed in a conference, no information will be displayed that
would disclose your identity. Any information that is obtained in this study that can be associated with your identity
will remain confidential.

Voluntary participation: Your participation in research is voluntary. It is your choice whether to participate
or not. Your decision whether to participate in the study or not will not change present or future health care services
offered to you and will not affect your relationship with J.N. Medical College / KLES Dr. Prabhakar Kore Hospital &
MRC. If you choose not to participate in this study, you will still be offered the routine treatment that is given at our
hospital. You will continue to receive the routine care at our hospital even if you decline to participate in this study.
If you decide to participate you are free to withdraw at any time.

Part II: Certificate of Consent

I, Mr/Ms/Mrs. have been invited to participate in a research study titled
“Intra-Abdominal Adhesions: A prospective observational study of the incidence, Peritoneal Adhesion Index (PAI)
based distribution & severity in a tertiary care hospital™. I have read the foregoing information, or it has been read to
me. | have had the opportunity to ask questions about it and any questions I have been asked have been answered to
my satisfaction. I agree not to restrict the use of any data or results that arise from this study provided such a use is
only for scientific purpose(s). I consent voluntarily to be a participant in this study

Name of Participant:

Signature or Left Thumb Print of Participant:

Date (dd/mm/yyyy):

If a patient has limited ability to read and write, In these instances the patient his/her thumb impression in the place
of the signature.

Patient’s Legally Acceptable Representative’s Statement

I, Mr/Ms/Mrs. as the patient’s legally acceptable representative, was present
during the consenting procedure and understand the preceding information describing this study. All of the questions
regarding the study and the patient’s participation in it have been answered to my satisfaction and that of the patient.
I state that all aspects of the study were clearly presented during the consent procedure. The patient is willing to

participate in the study and I sign below on his/her behalf testifying to this effect.

Name of Participant:

Name of the Legally Acceptable Representative:

Relationship to the participant:

Signature of the Legally Acceptable Representative:

Date (dd/mm/yyyy):
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Statement by the researcher/person taking consent

The participant signing this consent form has fully understood the study and has been well informed about the study
as well. I confirm that the participant was given an opportunity to ask questions about the study, and all the questions
asked by the participant have been answered correctly and to the best of my ability. I confirm that the individual has
not been coerced into giving consent, and the consent has been given freely and voluntarily.

Name of Researcher/person taking the consent:

Signature of Researcher /person taking the consent:

Date (dd/mm/yyyy): ):

THANK YOU FOR YOUR COOPERATION

Participant Details:

Name:

(First name) (Middle name) (Last name)

Gender: Male / Female

Email id:

Phone Number:

IP No:

Unique participant ID:

(For use by the investigators only)
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ANNEXURE |I: PROFORMA

Proforma

The proforma is for the study titled “Intra-Abdominal Adhesions: A prospective observational study of the

incidence, Peritoneal Adhesion Index (PAI) based distribution & severity in a tertiary care hospital”.

Unique participant ID: ‘ ’ ‘ ‘ ‘ ‘ ‘

Informed consent taken?

Date of consent: ‘

Demographic data:

Age: Elj years old Gender:

Address: 1-Belagavi, 2-Outside Belagavi

Occupation: 1-Unemployed, 2-Unskilled, 3-Semi-skilled, 4-Skilled, 5-Professional

Education: 1-Illiterate, 2-Primary(1*-7"std.), 3-High school(8"-10"std.), 4-Intermediate, 5-Degree & above

Socio-economic status: 1-Low, 2-Middle, 3-High

Date of Admission: ’ ‘ | ‘ ‘ ‘ ‘ ‘ ‘

Date of interview: ‘ | | ‘ ‘ ‘ | ‘ ‘

Date of Surgery: ‘ | | ‘ ‘ ‘ ’ ‘ ‘

Date of Discharge: ‘ | | ‘ ‘ ‘ | ‘ ‘

History :

Pain Abdomen:

If yes,

Describe the pain: 1-sharp, 2-stabbing, 3-burning, 4-colicky, 5-dull
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Area affected: 1-genralized, 2-localized

If localized, area affected (Please tick v the suitable area):

N
1o
[oJ[FICe]

Bloating of abdomen:

Signs of obstruction:

Past history of abdominal tuberculosis:

Past history of radiation treatment:

Past history of female infertility:

Past history of surgeries:

Sl.  Date of Surgery Performed Incision used Indication for the Scar & !ype of
ne  surgery surgery healing
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On Examination:

General physical examination:

Pallor / Icterus / Cyanosis / Clubbing / Oedema / Lymphadenopathy

Vital Signs: Febrile/Afebrile; Pulse:

Abdomen:

Cardio Vascular System:

Respiratory System:

Clinical Impression:

Surgery being performed:

Intra operative findings:
PERITONEAL ADHESION INDEX:

N

=4

\CallsiLel]
Eno|
(ol FILe]

Regions:

A Right upper
B Epigastrium
C Left upper
D Left flank

E Left lower

F Pelvis

G Right lower
H Right flank
I Central

L Bowel to bowel

PAI

Adhesion grade:

bpm; BP: mmHg; RR:

Adhesion grade score:

0 No adhesions

1 Filmy adhesions, blunt dissection

2 Strong adhesions, sharp dissection

3 Very strong vascularized adhesions, sharp

dissection, damage hardly preventable

cpm
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Was the surgery converted to laparotomy?

Was extensive adhesiolysis necessary during surgery?

Post-operative

If puckered scar is present at the site of previous incision then, did the puckering reduce?

If pre-operatively partial pain abdomen is present in the area of adhesions found intra-operatively then Visual

pain index is done on day 1 and 15 post op.

Day 1 Day 15

No Moderate Worst IPO M(:)de_rate \Jl\)fo.r =
Pain Pain Pain alm i - ; 7 alm L | L I alm
—————— I R
0 1 2 3 4 5 6 7 8 9 10 DEN N O
@) (® )

N S —

0 2 10
Day 180

No Moderate Worst

Pain Pain Pain

1 | 1 | 1 | | | I | |

T T 1 T 1 T T T T T 1

0 1 2 3 4 &) 6 7} 8 9 10

©) (@ 2

o e —

0 2 4 6

Remarks:
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in a tertiary care hospital

1 RSF5155 | 36 Yes 3 2 Yes | No | No | No|No |No ': ': ': No | No | No | No No No Yes 1 360 Open Appendicectomy N/A N/A No No | No| No | 11 |35 Cholelithiasis
Ye Ye/ N | Ye P
2 SSF6239 | 32 Yes 5 2 No | No | No |No | No slslols No | No No No No No Yes 1 48 LSCS N/A N/A No No No| No | 9.7 4 Acute Appendicitis
N/ | N/ |N/| N|N/|IN/ . .
3 | VSM7728 | 50 No N/A N/A N/A | N/A N/A Alalalalala Yes | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes | No | 11 | 4.2 Hiatus Hernia + Cholelithiais
4 KHF8642 | 50 Yes 4 2 Yes | No | No | No|No |No z Z Z No | No | No No No No No | N/A N/A N/A N/A N/A N/A Yes Yes| No | 11 | 4.5 Calculous Cholecystitis
5 | vsFos01 | 30 Yes 5 2 No | No | No No|No |No Yse Y: Y: No | No |No| No | No | No | Yes | 1 84 Lscs N/A N/A No | No | No| No |14 |42 Ac“teAppe"d'%;'::R'ghto"a”a”
6 ANF0186 | 43 Yes 4 2 Yes | Yes | No | No | No No z Y: : No | No No No No No Yes 1 96 LSCS N/A N/A No No | No | No 11 | 45 Calculous Cholecystitis
. . . Irreducible Incisional
7 | MNFO85S5 | 38 Yes 5 1 A | ngal VN INENINANAE T G | e | e No No | Yes | 2 17 | Tubectomyi/v/oectopic Laproscopic N/A No No |No| No | 11 | 4.1 | Hernia(umbilical port site) + Fibroid
Al A|A|/AAlA pregnancy Oopherectomy
Uterus
8 | AMF4785 | 40 Yes 4 2 Yes | No | No | No No No Z Yse : Yes | No No No No No Yes 1 240 LSCS N/A N/A No No | No | No 10 | 3.7 Empema Gall Bladder
N/N/N Spleenomegaly secondary to
9 SCF3528 | 29 Yes 5 2 No | No | No |Yes No |No Yes | No No No No No Yes 3 48 LSCS LSCS LSCS + Tubectomy No No ' No | Yes | 9.8 | 4.7 . .
ololo hereditary Spherocytosis
10  SIM3656 | 31 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 4.1 Acute Appendicitis
11 | KPF4024 | 45 Yes 4 2 Yes | No | No | No | No No Z ': Y: No | No No No No No Yes 1 240 Open Tubectomy N/A N/A No No | No | No 13 | 4.1 Cholelithiasis
Ye|N N P
12 | SBF4336 | 25 Yes 5 2 No | No | No No | No No slolo No | No | No No No No Yes 1 24 LSCS N/A N/A No No | No| No | 13 | 4.1 Acute Appendicitis
13 RDM7350 | 19 Yes 5 2 No | No | No | No | No No Yse Z ’: Yes | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 12 | 4.1 Acute Appendicitis
14 | SPF9407 | 28 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 3.8 Acute Appendicitis
15 | SHMO0230 | 18 Yes 5 2 No | No | No  No | No No Vse ': Yse No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 17 | 45 Acute Appendicitis
16 HGKM7284 | 43 Yes 5 2 No | No | No | No | No No Yse Z Yse No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.8 Acute Appendicitis
17 MM';"”‘ 29 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 16 4 Acute Appendicitis
18 | GGF9570 | 53 Yes 4 2 Yes | No | No  No|No No z ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | No | 12 | 3.6 | Cholilithiasis + Paraumbilical Hernia
19 | SKM9566 | 36 Yes 5 2 No | No |No |No|No " /Y8 ¥e™ ves | No | No | No | N/A | N/A | No | NA| N/A N/A N/A N/A NA | No |No| No |12 |28 |  RecurrentAppendicitiswith
s|s|s s appendicular mass
Ye N | Y
20 | SPF9745 | 23 Yes 5 2 No | No | No | No | No No Se o Se No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 4.3 Acute Appendicitis
21 | NNF0529 | 64 Yes 5 1 N/A | N/A N/A ’\L/ '\/‘\/ ’\:\//’\:\ ’\Z’\:\/ No | No No No No No No | N/A N/A N/A N/A N/A N/A Yes | Yes | No 14 | 4.2 Cholelithiasis
22 NHM7184 | 72 Yes 5 2 No | No | No  No | No No Yse Yse : Yes | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 3.7 Acute Appendicitis
N/ | N/ |N/| N|N/|N/
23 | SPF7511 | 48 No N/A N/A N/A | N/A |N/A Alalalalaa No | No | No No No No Yes 1 216 Open Tubectomy N/A N/A Yes No | No | No | 12 4 Cholelithiasis
N/ | N/ |N/| N|N/|N/ - )
24 | SSF9261 | 29 No N/A N/A N/A | N/A N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 4.4 | Cholelithiasis+Umbilical Hernia
25 | BSF0392 | 24 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 4 Acute Appendicitis
N/ | N/ |N/|N|N/|N/ . I Subacute Appendicits with
2 1 1 12 Li | 1 .
26 | SPF1862 | 3. Yes 5 N/A | N/A |N/A Alalalalala Yes | No | No No Yes No Yes 0 aproscopic Sterilization N/A N/A No No | No | No 3 |45 Appendicilith + Umbilical Hernia
27 | RLF4158 | 51 Yes 5 2 No | No |No |No|No|"® YY" no | No | No | No | No | No | No |NA| NA N/A N/A N/A NA | No |No| No |14 |44 | AcuteAppendicitis +Mesentric
s|s|s|s Lumphadinitis
28 |vDM7244 | 43 Yes 5 2 No | Yes | Yes Vs No [No ™ Y8/ ves | No | No | No | NA | N/A | No |NA| N/A N/A N/A N/A NA | No |No| No | 9 |2 | ChromiccalcificPancreatitiswith
o|s s pseudocyst
N/ | N/ |N/| N|N/|IN/ . . .
29 RAMS638 | 42 Yes 5 1 N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 12 | 3.9 Right Inguinal Hernia
30 RTMO0268 | 32 Yes 5 2 No | No | No  No | No No Vse ': ': No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 14 | 3.3 Acute Appendicitis

Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic 'Hlatus Herniarepair + No No N/A
Laparoscopic Cholecystectomy
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy +Right
Ovarian Cyst Excision No No N/A
Laparoscopic Cholecystectomy No No N/A
Total Laparoscopic Hysteroctomy +IPOM No Yes N/A
Plus
Laparoscopic Subtotal Cholecystectomy No Yes N/A
Laparoscopic Splenectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparosco-p-|c ChoIerstecthmy + No Yes N/A
Umbilical hernia repair
Laparoscopic Appendectomy No Yes N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Interval Cholecystectomy No No Yes
Laparoscopic !rfterval leolecysﬁectomy + No No N/A
Umbilical hernia repair

Laparoscopic Appendectomy No No N/A

L. ic A dect ilical
aparoscapic Appendec o_my+Umb| ica No Yes N/A

Henria repair
Laparoscopic Appendectc.:my+Mesentrlc No No N/A
Lymphnode biopsy

Laparoscopic Cystogastrostomy No No N/A
TEP No No N/A
Laparoscopic Appendectomy No No N/A




31 HAM2623 | 28 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 4.1 Acute Appendicitis
N/ | N/ |N/| N|N/|N/ )
32 | VSM4364 | 48 No N/A N/A N/A | N/A |N/A Alalalaala No | No | No No N/A N/A | Yes 1 360 Open Appendicectomy N/A N/A No No | No| No | 15 | 4.3 Cholelithiasis
Ye|N N Laproscopic Ectopic -
33 | GNF5308 | 27 Yes 5 2 No | No | No |No No |No No | No No No No No Yes 2 12 LSCS . N/A No No | No | No 13 | 41 Acute Appendicitis
s/ol o Pregnancy Evacuation
N/ | N/ |N/| N|N/|N/
34 | SKF7724 | 39 No N/A N/A N/A | N/A N/A AlAlA/AA A No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 13 | 4.2 Cholelithiasis
35 |MKM9377 | 50 Yes 5 2 Yes | Yes | No |Yes|No [No g ': V: No | No | No | No | N/A | N/A | Yes | 2 60 Open Appendicectomy | Incisional Hernia Repair N/A No No |No| No | 14 |43 Ch°""th'2sa'::r2:t'i‘:i";cCa'“ﬁc
36 GBM5919 | 19 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 4.1 Acute Appendicitis
Ye N N
37 | NNM5930 | 34 Yes 5 2 No | No | No | No | No No : olo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 4 Subacute Appendicits
38 | SPF6220 | 43 Yes 5 2 No | No |No |No|No No| " ™ ™| No | No | No | No | No | No | No |NA| NA N/A N/A N/A NA | Yes | No| No |12 |39 |  RecurrentAppendicitiswith
siolo appendicular mass
N/ | N/ |N/| N|N/|IN/ ) .
39 | SBF7446 | 58 No N/A N/A N/A | N/A N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 4.8 Chronic cholecystitis
N/ | N/ |N/| N|N/|N/
40 | LGF3119 | 70 No N/A N/A N/A | N/A |N/A AlAalAlAlAA No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 41 Cholelithiasis
41 | SSF5899 | 62 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |Yes | No | 11 | 3.9 Acute Appendicitis
42 VYM5971 | 25 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 16 | 4.2 Acute Appendicitis
43 | MKM4854 | 60 Yes 5 2 Yes | Yes | No | No | No No g v: V: No | No No No N/A N/A | Yes 1 300 Open Appendicectomy N/A N/A No No ' No | No 16 | 4.1 Cholelithiasis + Umbilical Hernia
44 | SGF6777 | 30 Yes 5 2 No | No | No  No | No No Yse Z ': No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 | 4.6 Acute Appendicitis
N/ | N/ |N/| N/N/|N/ . . . Right ventral hernia with
45 1IF8789 | 31 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 2 24 LSCS Incisional Henia Repair N/A No No |No| No | 14 | 43 omenrocele
N/ | N/ |N/| N|N/|IN/ . . .
46 | GPM9554 | 21 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.3 B/L Indirect Inguinal Hernia
47 | DJFO041 | 49 Yes 4 2 Yes | Yes | No | No | No |No g ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 12 | 4.1 Acute Calculous Cholecystitis
N/ N/ |N/| NIN/IN/ Left irreducibleindirect inguinal
48 MNM1136| 28 No N/A N/A N/A | N/A |N/A Alalalalala No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 13 | 45 hernia with omentocele
Ye Ye/N N Total Abdominal
49 | LGF1780 |31 Yes 5 2 No | No |No No|Yes ' |' No | No |No| No | No | No | Yes | 1 72 ota Abdomina N/A N/A Yes | No No| No |13 | 4.6 | PainAbdomen under evaluation
s/ s/olo Hysterectomy
50 VMF3346 | 33 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No | Yes [ 9.4 | 4 Acute Appendicitis
51 SNF3290 | 40 Yes 4 2 Yes | Yes | No | No No No ﬁ ': : No No No No No No Yes 2 168 LSCS LSCS N/A Yes No | No | No 11 | 39 Acute Calculous Cholecystitis
N/ | N/ |N/| N|N/|N/ . ) E . .
52 PNM3671 | 33 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | Yes 1 120 Left Open Hernia Repair N/A N/A No No | No| No | 16 5 Left recurrent ingunial hernia
N/ | N/ |N/|N|N/|N/
53 | SHF7378 | 38 No N/A N/A N/A | N/A |N/A Alalalaala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |[No| No |87/ 4 Cholelithiasis
54 | RKF8435 | 38 Yes 4 2 Yes | Yes | No | No No No ': Z ': No | No No No No No Yes 1 144 Open Appendicectomy N/A N/A No No | No | No 11 | 3.4 Cholelithiasis
55 | SBF7587 | 21 Yes 4 2 Yes | Yes | No | No | No No g ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 | 4.2 Cholelithiasis
56 = NzZF3914 | 24 Yes 5 2 No | No | No  No | No No Yse Z ': No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 9 4 Acute Appendicitis
N/ | N/ |N/|N/N/IN/ Cholecystostomy - Cholelithiasis s/p Percutaneous
57  GHF3696 | 42 No N/A N/A N/A | N/A N/A AlAlAAA A No | No No No No No Yes 1 6 Pigtail N/A N/A No No | No | No 13 | 37 Cholecystostomy
58 | PKF4292 | 28 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | Yes | 14 | 4.8 Acute Appendicitis
59 | BSF5586 | 50 Yes 4 2 Yes | Yes | No | No|No |No g ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | Yes | 12 | 3.7 Cholelithiasis
60  ARM6591 | 19 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 16 | 2.4 Acute Appendicitis
Ye N N
61 LMMS8596 | 20 Yes 5 2 No | No | No | No | No No : olo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 17 | 4.3 Acute Appendicitis
N/ | N/ |N/| N|N/|N/ . . .
62 | JVM8575 | 25 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No | 15 | 4.2 | Left sided eventration of diaphragm
63 | MZF0060 | 18 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 12 | 4.3 Acute Appendicitis
N/ N/ |N/| N/N/|N/ Calculous Cholecystitis ? GB
64 | SBM3053 | 63 Yes 5 1 N/A | N/A |N/A AlAalAalAlAlA No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 13 | 3.8 Carcinoma

Laparoscopic Appendectomy No No N/A

Laparoscopic Interval Cholecystectomy No No N/A

4 Laparoscopic Appendectomy No No N/A

Laparoscopic Cholecystectomy No No N/A

Laparoscopic Interval Cholecystectomy No No N/A

Laparoscopic Appendectomy No No N/A

Laparoscopic Appendectomy No No N/A

8 Laparoscopic Appendectomy No Yes N/A

Laparoscopic Interval Cholecystectomy No No N/A

Laparoscopic Cholecystectomy No No N/A

10 Laparoscopic Appendectomy No Yes N/A

Laparoscopic Appendectomy No No N/A

Laproscopic Chcleclystecttl)my+UmbiIicaI No No N/A
herniarepair

Laparoscopic Appendectomy No No N/A

12 IPOM Plus No Yes N/A

B/LTAPP No No N/A

2 Laparoscopic Cholecystectomy N/A

3 TAPP No No N/A

12 Diagnostic laparoscopy with adhesiolysis No Yes Yes

Laparoscopic Appendectomy No No N/A

2 Laparoscopic Cholecystectomy No No Yes

TAPP No No N/A

Laparoscopic Interval Cholecystectomy No No N/A

2 Laparoscopic Cholecystectomy No No N/A

Laparoscopic Cholecystectomy No No N/A

Laparoscopic Appendectomy No No N/A

3 | Laparoscopic Interval Cholecystectomy No No N/A

Laparoscopic Appendectomy No No N/A

Laparoscopic Cholecystectomy No No N/A

Laparoscopic Appendectomy No No N/A

Laparoscopic Appendectomy No No N/A

Laparoscopic plication of left diaphragm No No N/A

Laparoscopic Appendectomy No No N/A

Diagnostic laparoscopy with adhesiolysis No Yes N/A

with omental biopsy




65 SIF3498 | 38 Yes 5 2 No | No | No |No No |No Yse ': : No | No No No No No Yes 1 84 Open Tubectomy N/A N/A Yes No | No | No 12 | 43 Acute Appendicitis
NN Gastric outlet obstruction
66 | SNM9885 | 52 Yes 4 2 Yes | Yes | No | No | No No ololo No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 13 | 4.1 secondary to chronic duodenitis
with landzerts
N N/ N /N/IN
67 | VIF0931 | 30 No N/A N/A N/A | N/A N/A A/ '\Z A//A A/A/ No | No No No No No Yes 1 6 LsSCs N/A N/A No No | No | No 12 | 43 Cholelithiasis
68 ACMA4764 | 54 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A Yes | No| No | 9.4 | 4 | AcuteAppendicitis+Fibroid uterus
N/ | N/ |N/|N|N/|N/
69 NIF4853 | 38 No N/A N/A N/A | N/A |N/A Alalalaala No | No No No No No No | N/A N/A N/A N/A N/A N/A No No| No | 9.4 |38 Cholelithiasis
N Al iciti ilical
70 | DTFE819 | 71 Yes 5 2 No | No | No No|No |No V:' g 5| No|No | No| No| No | No |No | NA A N/A N/A N/A NA | No|Yes| No | 14 |41 | AUt ""e":::i':"umb"'ca
N
71 | SVF7861 | 63 Yes 4 2 Yes | Yes | No | No|No |No g o No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 10 | 2.6 Empema Gall Bladder
72 | KKF8384 | 42 Yes 5 2 No | No |No No No No "N N No | No | No | No No No | Yes | 1 240 Total Abdominal N/A N/A Yes No |No| No | 11 | 3 Acute Appendicitis
s/ol o Hysterectomy
73 | KNM8837 | 18 Yes 5 2 No | No | No |No No |No Yse ';‘ : No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 14 | 4.5 Acute Appendicitis
74 | MRM1507 | 46 Yes 4 2 Yes | Yes | No | No | No No g ';‘ : No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 12 4 Cholilithiasis + Cholidocolithiasis
75 SPF2408 | 18 Yes 5 2 No | No | No |No No |No Yse Z ': No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 11 | 4.2 Acute Appendicitis
76 |FMM6389 | 47 Yes 4 2 Yes | No | No | No No No ': Z ': No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 15 | 4.1 Cholelithiasis
77 | BNF1089 | 67 Yes 4 2 Yes | Yes | No  No | No No g ';‘ V: No | No No No No No Yes 1 240 Laproscopic Sterilization N/A N/A No No | No | No 12 | 35 Biliary Pancreatitis
78 | VGM4493 | 20 Yes 5 2 No | No | No |No No |No Yse Z Y: No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 15 4 Acute Appendicitis
Ye Al iciti i
79 | BPF6882 | 20 Yes 5 2 No | No |No|No|No "™ ™1™ no | No | No | No | No | No | No |NA| NA N/A N/A N/A NA | No |No| No |12 |4g | AcuteAppendicitis+Mesentric
s|s/ols Lumphadinitis
80 | IDM9337 | 42 Yes 5 2 No | No | No No|No |No Vse ': V: No | No | No| No | N/A | NA | No |NA| NA N/A N/A N/A NA | No No| Yes | 14 | 3.6 AC"teAppe”ﬁ::i':"u"‘b"'cal
81 | BPFO717 | 42 Yes 5 2 No | No | No |No No |No Yse Z ': No | No No No No No No | N/A N/A N/A N/A N/A N/A No No| No |95 4.1 Acute Appendicitis
N|N|Ye . Open P - .
82 SPF1379 | 37 Yes 4 2 Yes | Yes | No | No No No No | No No No No No Yes 3 96 LsSCs Laproscopic Tubectomy No No | No | No 13 4 Cholelithiasis + Umbilical Hernia
o/ o|s Myomectomy
Ye Ye/N N .
83 | SPF2082 | 20 Yes 5 2 No | No | No No No slslolo No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 4.4 Subacute Appendicits
NN
84 | RHF3864 | 33 Yes 4 2 Yes | Yes | No | No|No |No olo No | No | No No No No Yes 1 132 Laproscopic Sterilization N/A N/A No No | No| No | 12 | 3.7 Cholelithiasis
N
85 BMMS8240| 29 Yes 5 2 No | No | No | No | No No Vse g o No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 16 2 Acute Appendicitis
86 GDM3985 | 21 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.1 Subacute Appendicits
87 | AMF5398 | 28 Yes 5 2 No | No | No |No No |No Yse Z Y: No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 4.4 Acute Appendicitis
N
88 | SPF9580 | 18 Yes 5 2 No | No | No | No | No No Vse g o No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 12 | 4.3 Chronic appendicitis
89 | TKM8946 | 40 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes | No | 17 | 3.9 Acute Appendicitis
90 LLFO636 | 31 Yes 5 2 No | No | No | No No No Yse Z ': No No No No No No Yes 1 120 Open Tubectomy N/A N/A Yes No | No | No 10 | 3.6 Chronic appendicitis
91 | MAF1276 | 44 Yes 4 2 Yes | Yes | No |No No No ': Z ': No No No No No No Yes 1 180 LSCS N/A N/A No No | Yes | No 12 | 3.8 Chronic cholecystitis
Ye N | Y Acute Aj dicitis + M tri
92 | RIFS419 |41 Yes 5 2 No | No |No No No|No|'¢|™ || No | No | No | No | No | No | No |NA| N/A N/A N/A N/A N/A | No No| No |13 |43 | AcutefppendicitistMesentric
sio|s Lumphadinitis
N|N N
93 | NSF5502 | 53 Yes 4 2 Yes | Yes | No | No|No No ololo Yes | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 49 Cholelithiasis
N/ | N/ |N/|N|N/|N/ Gangrenous cholecystitis with GB
94 | SPF6006 | 50 Yes 4 1 N/A | N/A N/A AlAlAlAA A Yes | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 11 4 perforatiion
N/ | N/ |N/| N|N/|IN/
95 | SNF5438 | 34 No N/A N/A N/A | N/A N/A AlAlAl/AlA A No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 14 | 31 Cholelithiasis
96 | GCF6727 | 42 Yes 4 2 Yes | Yes | No | No|No [No/M N 1Y No | No | No | No No No | Yes | 2 108 | Open Appendicectomy | Ovarian torsion excision N/A No Yes | No| No | 10 | 3.5 Cholelithiasis
olols and tubectomy
97 | AMF8183 | 65 Yes 4 2 Yes | No | No | No No No ﬁ ': : No | No No No No No Yes 1 60 Open Tubectomy N/A N/A Yes No | Yes | No 13 | 43 Cholelithiasis
N/ | N/ |N/| N|N/|N/ o -
98 GKMS8308 | 33 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No | 13 | 4.4 | Umbilical Hernia with omentocele
N/ | N/ |N/| N |N/|N/ .
99 | MPF2456 | 49 Yes 5 1 N/A | N/A |N/A Alalalaala Yes | Yes | No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 16 | 3.7 Duodenal Perforation

4 Laparoscopic Appendectomy No Yes No
aQ Laparosc_oPlc Posterior . . N/A
gastrojejunostomy
Laparoscopic Interval Cholecystectomy No No N/A
Laparoscopic Appendectomy +Excision of
pedunculted subserosal fibroid No No N/A
1  Laparoscopic Interval Cholecystectomy No No N/A
Li ic A ilical
2 aparoscopic ppepdectgmv*rUmblllca No No N/A
Henria repair
6 Laparoscopic Cholecystectomy No No N/A
9 Laparoscopic Appendectomy No Yes Yes
Laparoscopic Appendectomy No No N/A
1 Laparoscopic Cholecystectomy +Intraop No No N/A
cholangiogram
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
L icAl i
4 | Laparoscopic ppendect?my+Mesentrlc No No N/A
Lymphnode biopsy
2 Laparoscopic Apperldectqmy+Umb|I|caI No No N/A
Henria repair
Laparoscopic Appendectomy No No N/A
5 Laparoscqglc ChoIerstectfnmy + No No N/A
Umbilical herniarepair
Laparoscopic Appendectomy No No N/A
2 Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
7 Laparoscopic Appendectomy No Yes N/A
3 Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
3 Laparoscopic Appendectomy No No Yes
B Laparoscopic Cholecystectomy No No N/A
6 Laparoscopic Appendectomy No No N/A
1 Laparoscopic Cholecystectomy No No N/A
8 Laparoscopic Cholecystectomy No Yes N/A
Laparoscopic Interval Cholecystectomy No No N/A
9 Laparoscopic Cholecystectomy No No N/A
3 Laparoscopic Cholecystectomy No No No
3 Umbilical Hernia Repair No No N/A
6 Laproscopic Cellan-Jones omental patch No Yes N/A

with feeding jejunostomy




100 |MGM2782 | 49 Yes 4 2 ves | Yes |No | No No | "N N ves | No | No | No | NA | NA | No | NA| N/A N/A N/A N/A NA | Yes |Yes| No | 16 |47 | Cholelithiasis+Right indirect
s|s o|o ingunial hernia
101  INM4874 | 20 Yes 5 2 No | No | No |No No |No Yse Z Y: No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 13 4 Acute Appendicitis
Ye
102 @ ABF6652 | 26 Yes 5 2 No | No | No |No No |No Vse g : No | No No No No No Yes 1 6 LSCS N/A N/A No No | No | No 11 3 Gangrenous appendicitis
N/ | N/ |N/| N|N/|N/ - .
103 A BKM6643 | 65 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes | No | 13 | 3.4 Supraumbilical Hernia
104 NSF8111 | 31 Yes 5 2 No | Yes |Yes Yes No Nog ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 | 3.6 Hydatid cyst of the spleen
N/ | N/ |N/| N|N/|IN/ . . .
105  ZKM8917 | 48 No N/A N/A N/A | N/A N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 16 | 4.8 B/L Direct Ingunial Hernia
ALY, B/L Indirect Inguinal Hernia with
106 A GSM9232 | 67 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No | 11 | 3.8 | enteroceleon right and omentocele
on left
107 |MAMO161 | 23 Yes 5 2 No | No | No |No|No |No " M N o | No | No | No | NA | NA | Yes | 1 36 Drainage of N/A N/A No | No | No| No |16 |47  tecurrentAppendicitiswith
siolo Appendicular Mass appendicular mass
N/ N/ |N/| NIN/IN/ Right sided indirect inguinal hernia
108 A SKM9757 | 65 No N/A N/A N/A | N/A |N/A Alalalalala No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 15 | 41 with entrocele
N/ | N/ |N/| N/N/|N/ Cholelithiasis s/p ercp for cbd
109 | PAM1589 | 75 No N/A N/A N/A | N/A |N/A AlAalAlAlAA Yes | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 41 stricture
N/ N/ |N/| N/N/|N/ Total Abdominal . . . P .
110 GDF1848 | 52 Yes 5 1 N/A | N/A |N/A AlAlAlAA A Yes | No No No No No Yes 2 144 Hysterectomy Incisional Henia Repair N/A No No | No | No 13 | 4.7 Recurrent incissional henria
111  ATF2747 | 19 Yes 5 2 No | No | No  No | No No Yse ': V: No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 4.4 Acute Appendicitis
N/ | N/ |N/| N/N/|N/ Peritonitis secondary to perforated
1 1 AN, N Ye N N A A N A N N A N/A N N 1 .
112 MPM4312 | 18 Yes 5 N/ /A N/A Alalalalala es | No o o N/ N/ No /A N/ /A /A N/ /1 o | No o 4 |39 appendix
N|N N
113 RNM4312 | 54 Yes 4 2 Yes | Yes | No | No|No No ololo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A Yes Yes| No | 14 4 Cholelithiasis
N/ | N/ |N/|N/N/IN/ . .
114 GAMS5421 | 48 Yes 6 1 N/A | N/A N/A AlAlAlAA A No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 15 | 3.6 B/L Ingunial Hernia
N/ | N/ |N/| N|N/|IN/
115 TMF6780 | 26 Yes 4 1 N/A | N/A |N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No |81 |35 Cholelithiasis
Ye Ye | Y
116 HVKM4128 | 23 Yes 5 2 No | No | No | No | No No : : : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 16 5 Pain Abdomen under evaluation
N/ N/ |N/| NIN/IN/ Total Abdominal — Empema Gall Bladder with pigtail
117 @ BRF4454 | 60 No N/A N/A N/A | N/A |N/A’ Alalalalala Yes | No No No No No Yes 2 2 Hysterectomy Cholecystostomy - Pigtail N/A No No | Yes | No 11 | 4.2 insitu
Ye N N
118 | NHM4915 | 32 Yes 5 2 No | No | No No | No No : olo No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 47 Acute Appendicitis
N/ N/ |N/| N/N/|N/ Total Abdominal - .
119  SKF5614 | 42 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 15 Hysterectomy N/A N/A No No | No | Yes | 13 | 4.2 Biliary Pancreatitis
N/ | N/ |N/| N|N/|IN/ R .
120 @ SMF5842 | 32 No N/A N/A N/A | N/A N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 4.2 Divertication of recti
N/ | N/ |N/|N/N//IN/ - .
121 RUF7603 | 36 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 | 4.2 Supraumbilical Hernia
122 | VNF8317 | 23 Yes 5 2 No | No | No | No | No No Yse ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | Yes | 12 | 3.6 Acute Appendicitis
N/ | N/ |N/| N|N/|IN/ - .
123  SMF9865 | 32 No N/A N/A N/A | N/A N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No | No - - Biliary Pancreatitis
Ye|N N Chroni diciti bilical
124 | RPM0213 | 46 Yes 5 2 No | No |No No|No |No : ool No | No | No| No | NA | NA|No NA| NA N/A N/A N/A NA | No|No| No |16 | - r°”'cappe;er';:a's+“m Hiea
N/ N/ |N/| N/N/|N/ Cholecystostomy - Empema Gall Bladder with pigtail
125 PGMO0538 | 43 No N/A N/A N/A | N/A N/A AlAlAlAlAA No | No No No N/A N/A | Yes 1 15 Pigtail N/A N/A No No | No | No 17 4 insitu
126 | BKF2843 | 65 Yes 4 2 ves | Yes |No|No No No ™M N 1Y No | No | No | No | No | No | No |NA| /A N/A N/A N/A NA | No |No| No |11 |36 | ChronicCalculousCholecystits+
o/o|s umbilical hernia
N/ | N/ |N/| N|N/|N/ - -
127 | SSM3919 | 44 Yes 6 1 N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No | 14 | 4.7 | Umbilical Hernia with omentocele
128 @ SUF4869 | 18 Yes 5 2 No | No | No  No | No No Yse Z Y: No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 8.6 | 3.8 Acute Appendicitis
N/N/N . Chronic emphysematous
129 EMMA4716 | 48 Yes 4 2 Yes | Yes | No | No | No No No | No | No No N/A N/A | Yes 1 204 Open Appendicectomy N/A N/A Yes No | No | No | 13 4 .
o|lolo cholecystitis
130 | AAF5209 | 55 Yes 4 2 ves | Yes | No o No No ™M™ No | No | No | No | No | No | ves | 2 144 Lscs Total Abdominal N/A No |No | No| No |10 |38 Cholelithiasis
olo o Hysterectomy
N/ | N/ |N/|N|N/|N/
131  SDF8709 | 37 No N/A N/A N/A | N/A N/A AlAlalmalala No No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 11 4 Cholelithiasis
Ye
132 | SGM9557 | 35 Yes 5 2 No | No | No | No | No No Vse g : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 10 | 4.1 Acute Appendicitis

4 Open Cholecystectomy Yes Yes N/A

Laparoscopic Appendectomy No No N/A

10 Laparoscopic Appendectomy No Yes N/A

9 uTAPP No No N/A

Laparoscopic unroofing of splenic cyst No No N/A

B/LTAPP No No N/A

3 B/LTAPP No No N/A

12 Laparoscopic Appendectomy No Yes N/A

TAPP No No N/A

1 Laparoscopic Cholecystectomy No No N/A

6 IPOM No No N/A

1 Laparoscopic Appendectomy No No N/A

Laparoscopic Appendectomy No Yes N/A

4 | Laparoscopic Subtotal Cholecystectomy No No N/A

B/LTAPP No No N/A

Laparoscopic Cholecystectomy No No N/A
Diagnostic Iapafoscgpy with

1| oyowith mesenrc ymanrode | N0 | Y| WA

biopsy

8 Laparoscopic Cholecystectomy No Yes N/A

Laparoscopic Appendectomy No No N/A

2 Laparoscopic Cholecystectomy No No N/A

IPOM No No N/A

2 IPOM No No N/A

Laparoscopic Appendectomy No No N/A

LAP CHOLYCYSTECTOMY No No N/A

9 Laparoscopic Appe!'ndecto_mv+umbilical No Yes N/A

Henria repair
3 Laparoscopic Cholecystectomy No No N/A
5 Laparosco'p'ic ChoIerstect}me + No No N/A
Umbilical hernia repair

6 IPOM No No N/A

1 Laparoscopic Appendectomy No No N/A

6 Laparoscopic Cholecystectomy No No No

Laparoscopic Cholecystectomy No No N/A

Laparoscopic Cholecystectomy No No N/A

Laparoscopic Appendectomy No No N/A




Laparoscopic Cholecystectomy

NNl Obstructive jaundice secondary to
133 | KKM8916 | 61 Yes 4 2 Yes | Yes | No | No | No |No ololo No | No | No | No N/A N/A | No | N/A N/A N/A N/A N/A N/A Yes |No | No | 13 | 4.4 | choledocholithiasis + Umbilical
hernia
N|N N
134 SBM6448 | 53 Yes 4 2 Yes | No | No No|No No ololo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes | No | 14 | 3.9 Cholelithiasis
Ye
135  BPF7076 | 32 Yes 5 2 No | No | No | No | No No Vse g : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 14 | 4.2 Acute Appendicitis
N
136 A KMF1865 | 21 Yes 4 2 Yes | No | No  No|No No g o No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 4.3 Cholelithiasis
N/ | N/ |N/| N|N/|N/ -
137  YMF3263 | 48 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 240 Open Tubectomy N/A N/A No No | No| No | 12 | 4.2 Calculous Cholecystitis
138 | SBF5536 | 26 Yes 5 2 No | No | No  No | No No Yse ': V: No | No No No No No Yes 1 6 Laproscopic Sterilization N/A N/A No No | No | No 12 | 35 Acute Appendicitis
N/ | N/ |N/| N|N/|N/
139  KTF8139 | 81 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |[No| No [9.9 | 4 Cholelithiasis
140 SMF6690 | 32 Yes 5 2 No | No | No | No | No No Yse ': Vse No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 3.6 Acute Appendicitis
141 BKMG6686 | 34 Yes 5 2 No | No | No  No | No No Yse ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |No| No | 14 | 3.4 Acute Appendicitis
Ye N N
142 | PKF7803 | 37 Yes 5 2 No | No | No | No|No |No : olo No | No | No | No No No Yes | 2 72 LSCS LSCS N/A No No | No| No | 14 | 3.8 Acute Appendicitis
N/ N/ |N/| N/N/|N/ Right sided open - .
143 MDM7132 | 44 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | Yes 1 24 ingunial hernia repair N/A N/A No No |Yes | No | 14 | 3.4 Supraumbilical Hernia
N/ N/ |N/| NIN/IN/ Pseudocyst of pancreas with walled
144 FMMA4217 | 30 Yes 1 1 N/A | N/A |N/A Alalalaala No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 3.1 3.4 off necrosis
Ye N | N Laparoscopic .
145 | JMF6790 | 33 Yes 5 2 No | No | No | No|No |No No | No | No | No No No Yes | 2 90 LSCS N/A No No | No| No | 11 |42 Acute Appendicitis
s/olo cholecystectomy
N/ | N/ |N/| N|N/|N/ - .
146 = KRF7457 | 43 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 240 Open Tubectomy N/A N/A No No | No| No | 12 | 3.9 Incisional Henria
N/ | N/ |N/ININ/IN/ Acute appendicitis +incomplete
147 PPM9190 | 48 Yes 5 1 N/A | N/A |N/A AlAalalalala No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 14 | 3.8 malrotation with internal hernia
N/ | N/ |N/| N|N/|N/ ) e . .
148 @ PTF9551 | 25 Yes 5 1 N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 12 Laproscopic Sterilization N/A N/A No No | No| No | 13 | 4.3 Paraumbilical Hernia
N|N N
149  BKM2307 | 46 Yes 3 2 No | Yes | No | No | No No ololo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes| No | 14 | 4.3 Diaphragmatic Hernia
150 @ SAF2775 | 50 Yes 6 2 No | No | No | No | No Ye|N|N|Ye No No No No No No Yes 2 180 LSCS Laparoscopic converted N/A No Yes | No | No 12 | 3.8 Incisional Henria
s|ojo|s to open Hysterectomy
N/| N/ |N/|N|N/IN/ . . )
151 = KKF4407 | 43 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 3 180 LSCS LSCS Incisional Hernia No No | No| No | 11 | 3.8 Recurrent incissional henria
N/ | N/ |N/| N|N/|N/ . .
152  SPMA4379 | 59 Yes 5 1 N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.2 Paraumbilical Hernia
153 | VPMA4872 | 18 Yes 5 2 No | No | No |No No |No Yse ': : No | No No No N/A N/A | Yes 1 180 Orchidopexy N/A N/A No No | No | No 15 | 4.4 Acute Appendicitis
Ye N N
154 NDMS5655 | 67 Yes 5 2 No | No | No | No | No No : olo No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No | 13 | 3.5 | Perforated appendix with plegmon
155 = NBF5626 | 40 Yes 5 2 No | No | No |No No |No Yse ': : No | No No No No No Yes 1 180 Open Tubectomy N/A N/A No No | No | No 12 | 3.7 Acute Appendicitis
NININ PEICUTATeous
156 @ PFF5911 | 67 Yes 5 2 No | No | No Yes| Yes No ololo No | No | No No No No Yes 2 8 Open Tubectomy nephrostomy for N/A Yes Yes |No | No | 11 | 3.2 Left sided psoas abscess
N/ | N/ |N/| N|N/|IN/
157 @ AGF5882 | 42 No N/A N/A N/A | N/A N/A AlAlA/AA A No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 48 Cholelithiasis
N/ | N/ |N/| N|N/|N/ . .
158 MBM6626 | 40 No N/A N/A N/A | N/A |N/A AlAalalmalala No No No No N/A N/A No | N/A N/A N/A N/A N/A N/A No | No | No 16 | 4.8 Paraumbilical Hernia
N/ | N/ |N/| N|N/|N/ Cholelithiasis with
159 @ RSF8173 | 67 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 300 Open Hysterectomy N/A N/A No No | No| No | 12 | 3.3 cholidocolithiasis
N/ | N/ |N/| N|N/|IN/
160 @ JLF0842 | 38 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No Yes 1 120 Open Hysterectomy N/A N/A No No |No| No | 12 | 4.9 Cholelithiasis
N/ | N/ |N/| N|N/|N/ - .
161 RCF1524 | 44 Yes 5 1 N/A | N/A |N/A Alalalaala No | No | No No No No Yes 2 180 LsCs Open Hysterectomy N/A Yes No |Yes | No | 12 | 3.1 Incisional Henria
N
162 = KTF1497 | 19 Yes 5 2 No | No | No | No | No No Vse g o No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 12 4 Acute Appendicitis
163 A BMF2102 | 33 Yes 5 2 No | No | No |No No |No Yse ': : No | No No No No No Yes 1 60 Open Tubectomy N/A N/A Yes No No| No | 7.6 43 Acute Appendicitis
N/ | N/ |N/| N|N/|N/ . .
164 MSF2110 | 49 No N/A N/A N/A | N/A |N/A Alalalaala No | No | No No No No Yes 1 108 Open Hysterectomy N/A N/A No No | No| No | 12 | 4.6 Paraumbilical Hernia
N
165 NMF5765 | 24 Yes 5 2 No | No | No | No | No No Vse g o No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 3.9 Chronic appendicitis

+Umbilical herniarepair No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Chc.:lecystectomy +Total No No N/A
laparoscopic hysterectomy
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
3 Laparoscopic Appendectomy No No N/A
2 uTAPP No No N/A
6 Diagnostic:’aa;:ir'isact?:::slitet;:rainage of No No N/A
8 |Laparoscopic Appendectomy +Adesiolysis No Yes N/A
8 IPOM No Yes N/A
Laparoscopic Appendectomy + Caecopexy No No N/A
1 Laparoscopic Umbilical hernia repair No No N/A
2 |Laparoscopic Diaphragmatic hernia repair No No N/A
3 IPOMPLUS No No N/A
7 IPOMPLUS No Yes N/A
2 Laparoscopic Umbilical hernia repair No No N/A
Laparoscopic Appendectomy No No N/A
7 Laparoscopic Appendectomy No No N/A
2 Laparoscopic Appendectomy No No N/A
6 Laparoscopic drainiage for Left poas No No Yes
abscess
Laparoscopic Cholecystectomy No No N/A
2 Laparoscopic Umbilical hernia repair No No N/A
Laparoscopic Cholecystectomy No No N/A
1 Laparoscopic Cholecystectomy No No N/A
10 IPOM No Yes Yes
Laparoscopic Appendectomy No No N/A
12 Laparoscopic Appendectomy No Yes Yes
Laparoscopic Umbilical hernia repair No No N/A
4 Laparoscopic Appendectomy No No N/A




166 = SRF6537 | 38 Yes 5 2 No | No | No |No No |No Yse ': NA/ No | No No No No No Yes 1 216 Open Tubectomy N/A N/A No No | No | No 12 | 3.9 Acute Appendicitis
N/ | N/ |N/| N|N/|N/ I . .
167 @ KHF0469 | 54 Yes 5 1 N/A | N/A |N/A Alalalaala No | No | No No No No Yes 1 36 Open Tubectomy N/A N/A Yes No |Yes | No | 11 | 3.8 |Cholilithiasis + Paraumbilical Hernia
N/ | N/ |N/|N|N/|N/
168 = BIF9788 | 55 No N/A N/A N/A | N/A N/A AlAlAAA A No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 35 Cholelithiasis
N/ | N/ |N/| N|N/|N/ . . . )
169 CHM2713 | 19 Yes 6 1 N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.6 Rigth sided Ingunial Hernia
N/ | N/ |N/|N|N/|N/
170 BBM2338 | 55 No N/A N/A N/A | N/A |N/A AlAalalmalala No No No No N/A N/A No | N/A N/A N/A N/A N/A N/A No | Yes | No 9.7 | 45 Cholelithiasis
171 MKM2914 | 24 Yes 4 2 Yes | No | No | No | No No ': Z ': No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 17 | 4.2 Cholelithiasis
Ye Ye/ N | Ye P
172 GSF5511 | 32 Yes 5 2 No | No | No No No slslols No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 5.1 Acute Appendicitis
N/ | N/ |N/| N|N/|N/
173 | LLF8438 | 43 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No No No No | N/A N/A N/A N/A N/A N/A Yes | No | Yes | 11 | 3.8 Cholelithiasis
N/ | N/ |N/|N|N/|N/
174 RLM9373 | 40 No N/A N/A N/A | N/A |N/A Alalalaala No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 16 | 4.3 Rectal Prolapse
Ye Ye/ N | Ye P
175 MHM9570 | 22 Yes 5 2 No | No | No No No slslols No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 | 4.3 Acute Appendicitis
Ye |Ye/ N |Ye .
176 = NJF3482 | 21 Yes 5 2 No | No | No No No slslols No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 4 Subacute Appendicits
Ye Ye/ N |Ye P
177 A MAF4348 | 48 Yes 5 2 No | No | No No No slslols No | No No No No No Yes 1 96 Open Hysterectomy N/A N/A Yes No | No | No 11 3 Acute Appendicitis
N/| N/ |N/|N|N/IN/ - .
178 SMMA4395 | 48 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A Yes No| No | 13 | 3.8 Biliary Pancreatitis
179  MPF6617 | 41 Yes 5 2 No | No | No |No No |No Yse ': Vse No | No No No No No Yes 1 60 Open Appendicectomy N/A N/A No No | No | No 12 | 3.4 Incisional Henria
Ye Ye/ N |Ye P
180 @ SKF0148 | 24 Yes 5 2 No | No | No No No slslols No | No | No No No No No | N/A N/A N/A N/A N/A N/A No |No| No | 12 | 4.4 Acute Appendicitis
Ye Ye/ N | Ye P
181 RGMO0958 | 19 Yes 5 2 No | No | No No No slslols No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 15 4 Acute Appendicitis
Ye |Ye/ N |Ye P
182 BPM1008 | 43 Yes 5 2 No | No | No | No No slslols No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 14 5 Acute Appendicitis
183 | PHF0957 | 25 Yes 4 2 Yes | No | No | No|No No ﬁ ': : No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 14 | 3.8 Cholelithiasis
N N
184 SDM1164 | 71 Yes 4 2 Yes | No | No | No No No o g o No | No No No N/A N/A | Yes 1 240 Left donor nephrectomy N/A N/A No No | Yes | No 13 | 3.3 Cholelithiasis
N|N N
185 = MDF2546 | 40 Yes 4 2 Yes | No | No | No No No ololo No | No No No No No Yes 1 180 Open Tubectomy N/A N/A No No | No | No 13 | 3.2 Cholelithiasis
186 = NKF3695 | 68 Yes 4 2 Yes | Yes | No | No No No ': Z ': No | No No No No No Yes 1 180 Open Tubectomy N/A N/A No No | Yes | No 13 | 3.9 Empema Gall Bladder
N/ | N/ |N/| N|N/|N/
187 | GUM3614 | 70 No N/A N/A N/A | N/A |N/A AlAalAlAlAlA No | No No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | No 12 | 38 Cholelithiasis
Ye |Ye/ N |Ye .
188 @ SIF3601 | 30 Yes 5 2 No | No | No |No | No slslols No | No No No No No Yes 1 120 Open Tubectomy N/A N/A Yes No | No | No 12 | 4.4 Subacute Appendicits
Ye Ye/ N |Ye P
189 = NDF4916 | 19 Yes 5 2 No | No | No | No No slslols No | No | No No No No No | N/A N/A N/A N/A N/A N/A No | No| No | 13 | 3.7 Acute Appendicitis
N/ | N/ |N/| N|N/|N/ . .
190 MNM5799 | 38 Yes 5 1 N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No |Yes | No | 13 | 3.5 Umbilical Hernia
N/ | N/ |N/| N|N/|N/ P . .
191  IKM6176 | 22 No N/A N/A N/A | N/A |N/A Alalalalala No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No| No | 16 | 3.9 Left sided ingunial hernia
192 AHM5784 | 31 Yes 3 2 No | Yes | No | No | No No ﬁ ': : No | No | No No N/A N/A | No | N/A N/A N/A N/A N/A N/A No | No | Yes | 14 | 4.4 Hiatus Hernia
N/ | N/ |N/| N|N/|IN/
193 | PNF5155 | 21 No N/A N/A N/A | N/A N/A AlAlAl/AlA A No | No No No No No No | N/A N/A N/A N/A N/A N/A No | No | No 13 | 3.7 Cholelithiasis
194 |BMMS135 | 38 Yes 5 2 Yes | Yes | No | No|No [No Yse Z Y: Yes | No | No | No | N/A | N/A [ No | NA|  N/A N/A N/A N/A N/A | No No| No |12 | 4 Ac”teAps:z::cc;ts';;:a'c”m”s

Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No Yes
Laparoscopic Interval Cholecystectomy No No N/A
TAPP No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy +Adesiolysis No Yes N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic rectcpexY with posterior No No N/A
mesh fixation
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No Type
Laparoscopic Cholecystectomy No No N/A
Laparoscopic incisional hernia repair No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Appendectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Interval Cholecystectomy No No N/A
Laparoscopic Appendectomy No No Yes
Laparoscopic Appendectomy No No N/A
Laparoscopic assisted open hernia repair Yes Yes N/A
TAPP No No N/A
Laparoscopic Fundoplication No No N/A
Laparoscopic Cholecystectomy No No N/A
Laparoscopic Appendectomy + No No N/A

Laparoscopic Cholecystectomy




