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ABSTRACT

Background: Laparoscopic cholecystectomy has become the stndsatment for
symptomatic cholelithiasis. However, the presenteamatomical variations and
congenital anomalies in the extrahepatic biliargtegn can significantly complicate
the procedure, increasing the risk of iatrogenigirias such as bile duct injury,
intraoperative hemorrhage, and postoperative caapins. Accurate knowledge and
identification of these variations are essential $wrgical safety and improved
outcomes.

Objective: This study aimed to evaluate the prevalence apestyof anatomical
variations and congenital anomalies in the extratiejiliary system observed during
laparoscopic cholecystectomy and to determine thdinical and surgical
implications.

Methods: A prospective observational study was conductest @vone-year period
(September 2023 — August 2024) at a tertiary caaehing hospital in Belagavi,
Karnataka. A total of 138 patients undergoing lapeopic cholecystectomy for
gallstone disease were included. Intraoperativdirigs related to variations in the
cystic duct, gallbladder, cystic artery, and hepatiery were recorded. The presence
of complications such as bile spillage, intraogeeableeding, operative time, and
postoperative bleeding from drain sites were arglyz

Results: Anatomical variations were identified in 32 pat®f23.2%), with the most
frequent being short cystic duct (5.1%), long eystiuct (4.3%), and buried
gallbladder (4.3%). Variations involving the cyséidery and hepatic artery were also
noted. Intraoperative bleeding occurred in 15.6% patients with anatomical
variations compared to 0.9% in those without (p.80@1). Postoperative drain site

bleeding was significantly more common in patiesith variations (15.6% vs. 1.9%;

Xiv



p = 0.0082). Although bile spillage and operatiiraet were higher in the variation
group, these did not reach statistical significance

Conclusion: Anatomical variations and congenital anomaliestied extrahepatic
biliary system are relatively common and are asgediwith a significantly increased
risk of intraoperative and postoperative complmasi Routine awareness, meticulous
surgical technique, and use of the Critical ViewSaffety are essential strategies to
mitigate these risks. Preoperative imaging andagerative vigilance remain crucial

in achieving safe and effective laparoscopic chatsrtomy.

Keywords: Laparoscopic cholecystectomy, Extrahepatic bilisygtem, Anatomical

variations, Cystic duct anomalies, Cystic arteryriatoons, Intraoperative

complications, Critical View of Safety.
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INTRODUCTION

Gallstone disease is a common condition encounteredurgical wards,
affecting 10-15%® of the general population, either through symptaenair
asymptomatic cholelithiasis. As a result, it is @fi¢he most frequent disorders of the
gallbladder and biliary system. Recent studies shibat for patients with
asymptomatic cholelithiasis, the risk of developsygmptoms or complications is
about 1-2% per year, with 20% eventually progressmsymptomatic disease after
15 years.

Cholelithiasis can lead to several complications;luding cholecystitis,
cholangitis, choledocholithiasis, gallstone paniitisa and, in rare cases,
cholangiocarcinomaﬁz) The causes of gallstones are diverse and mubiifiatt
involving genetic, dietary, anatomical, metabodind pathological factorS)

Cholecystectomy remains the standard treatment cfwlelithiasis, with
laparoscopic cholecystectomy being the most comamzhpreferred method? The
incidence of cholelithiasis and the number of lapaopic cholecystectomies is both
increasing. Daycare laparoscopic cholecystectomyoissidered a safe treatment
option. ® However, the rise in cholecystectomy proceduresglvith the shift from
open to laparoscopic methods, has led to a comelspg increase in bile duct
injuries.®

Importantly, the location and course of these daotssubject to considerable
variation, and these anatomical anomalies, typiaalhging from 30% to 40% often
become apparent only during surgical interventi¢h8.Given the complexity and
importance of the biliary tree, understanding irnmal anatomy and potential
variations is critical in preventing surgical comeptions, particularly during

laparoscopic cholecystecton.
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The biliary tree is not without its variations, atitese differences can pose
significant challenges during laparoscopic cholesgtemy. Among the most
clinically relevant variations are the position dadgth of the cystic duct, which may
be short, long, absent, or have an unusual poininain with the common hepatic
duct. These anomalies can increase the risk ofdoite injury, leading to bile spillage
intraoperatively, making it imperative for surgeorie possess a thorough
understanding of the potential anatomical diffeemn¢hey may encounter during
surgery.® Variations and congenital anomalies in cysticrageor common hepatic
arteries such as moynihan’s hump can increaseiskeof intraoperative injury to
hepatic arteries, leading to hepatic ischemia,iqdarly the couinaud’s segments V
and VIII if right hepatic artery is injured.

Global studies have estimated that biliary tractoraalies occur in
approximately 10-20% of the general population,hwat wide range of variations
being identified. The variations can include abafrdaile ducts, unusual cystic duct
insertion, anomalous junctions between the bilg dad pancreatic duct, and biliary
tract duplications®10

The incidence of common variations includes aberecgstic ducts, which are
found in about 10-15% of laparoscopic cholecystagtacases™™ Another variation,
such as an accessory bile duct, is found in appratély 1-2% of patient$:?

In India, the incidence of biliary tract variatiomss been reported to be
comparable to global findings but may differ slightbased on population
characteristics. A study conducted in the Indiabcsatinent found that anatomical
variations in the biliary tree were present in appnately 12-18% of patients
undergoing cholecystectomy, which is slightly hightban global averages$'®

Common variations in India include aberrant cyslicts, which occur in about 10%

Page 2
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of cases, and anomalous cystic duct insertion, whg a critical factor for
laparoscopic cholecystectomy plannifig.

Interestingly, recent research in India has hidtieg a growing awareness of
the need for preoperative imaging to detect them@atons. While most of these
anomalies remain undetected through routine pretiperinvestigations, advanced
imaging techniques, such as magnetic resonancarajiopancreatography (MRCP),
multi-detector CT scans, and high-resolution utitasl, techniques have significantly
enhanced the detection rate of biliary variatiéls® These imaging modalities allow
for better preoperative planning, potentially redgcthe risk of intraoperative
surprises. However, despite the advances in didgignosaging, many variations are
still only discovered during surgery, underscoriihg importance of surgical expertise
and vigilance*”

This study aims to assess the prevalence of extaticebiliary system
structural variations and congenital malformatiafisr laparoscopic cholecystectomy
at a teaching hospital providing tertiary treatmienthe Belagavi district of North
Karnataka. Improving patient outcomes requires amdetstanding of these
differences’ prevalence and clinical implicatiom$e risk of iatrogenic harm, such as
bile spillage intraoperatively, bleeding, injury kepatic artery, can be reduced by
identifying these abnormalities as early as feadil@dfore surgery and being ready for
them throughout the procedure. To improve surgisafety and skill during
laparoscopic cholecystectomy procedures, this stalgmpts to offer important

insights into the frequency and relevance of hiliasee abnormalities.
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Objectives

AIMSAND OBJECTIVES

1. To assess the frequency of anatomica variations and congenital anomalies of
extrahepatic biliary system in patients undergoing laparoscopic cholecystectomy
at tertiary care teaching hospital in Belagavi region in North Karnataka.

2. To study the implications of anatomical variations and congenital anomalies of

extrahepatic biliary system in patients undergoing laparoscopic cholecystectomy.
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REVIEW OF LITERATURE

A. EMBRYOLOGY OF BILIARY TRACT
The development of the liver and biliary systemibggvith the formation of
the hepatic diverticulum from the ventral wall dfetprimitive foregut during the
fourth week of embryonic life. By the end of thigek, the cranial and caudal buds of
the hepatic diverticulum become visible. The lil@res and part of the extrahepatic
biliary tree arise from the cranial bud, while batiperior and inferior buds emerge
from the caudal bud.
The superior caudal bud gives rise to the gallbdadahd cystic duct, while the
inferior caudal bud contributes to the formatiorttee left and right ventral pancreas.
1. 3-mm stage:The cranial bud begins to develop into the livdrds, while the
gallbladder and extrahepatic biliary system staffiorm from the caudal bud.
By day 26, the cystic diverticulum emerges from ¢aedal duct, which will

develop into the gallbladder and cystic duct byehd of the fourth week.

2. 5-mm stage:The common hepatic duct forms from part of theatiegortion
distal to where the cystic portion originates, whthe common bile duct

(CBD) forms between the cystic portion and the dunad part of the foregut.

3. 7-mm stage:By this stage, the liver, gallbladder, hepatictducystic duct,

and ventral pancreas are fully formed.

4. 12-mm stage: Around the sixth or seventh week of gestation, \tkatral
pancreatic bud completes a 180-degree clockwisatioat around the
duodenum. This rotation leads to the fusion of trentral and dorsal

pancreatic buds, resulting in the formation of tbenplete pancreas.
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B. SURGICAL ANATOMY OF BILIARY TRACT
1. Gallbladder
The gallbladder is a pear-shaped organ, measuetgelen 7 to 10 cm in

length.

« Itis located within the gallbladder fossa, whistfaund on the inferior surface

of the liver.

- The average capacity of the gallbladder is 30 tarb0but it can hold up to

300 ml in cases of outflow obstructidt

The “gallbladder is anatomically divided into fquairts:

a) Fundus: The rounded, blind end of the gallbladddich extends
more than 2 cm below the inferior margin of theetiv

b) Body: Made up of elastic tissue, which allowsdstension.

c¢) Infundibulum: A mucosal outpouching located f& function of the
cystic duct and the neck of the gallbladder.

d) Neck: The lowest point of the gallbladder, whicbnnects to the

cystic duct”

Page 6
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Right “hepatic duct

Left hepatic duct

Common hepatic duct
Portal vein

Proper hepatic artery
Gastroduodenal artery
Right gastroepiploic
Common bile duct

Fundus of gall bladder
Body of gall bladder
Infundibulum of gall bladder
Cystic duct

Cystic artery

Superior pancreaticoduodenal
artery

Neck of” gall bladder
Pancreatic duct

S3I T XTI oQ 000

o

T

Image 1: Anatomy of Gallbladder’

2. Extrahepatic Biliary Tree:

a. Hepatic Ducts: The left hepatic duct is longer than the righthaligh the right
duct tends to dilate more. Both hepatic ducts cayevén the liver.

b. Common Hepatic Duct (CHD): The CHD forms when the right and left hepatic
ducts merge near the liver's surface. It has a diamof about 4 mm and a length
ranging from 1 to 4 cm. The CHD is located to tightr of the hepatic artery and in
front of the portal vein.

c. Cystic Duct: This duct exits the gallbladder and has a variddagth and course.
Its mucosal lining contains spiral folds known las valves of Heister.

d. Common Bile Duct (CBD): The CBD forms when the cystic duct joins the

common hepatic duct. It is 7 to 11 cm long andahd@ameter of 5 to 10 mrit?)
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Supraduodenal Segment: This 2.5 cm-long segmeambsiioned to the right of
the hepatic artery, in front of the portal veindaans along the free border of the

lesser omentum.

Retroduodenal Segment: Located posterior to tis¢ fiart of the duodenum, this

segment runs away from the portal vein and hepatéry.

Infraduodenal Segment: This part is situated on gbeterior surface of the

pancreatic head and passes through it.

Intraduodenal Segment: This segment merges witlpainereatic duct and opens

into the second part of the duodenum at the ampftiNeater.)

Cystic duct Common hepatic duct

Right hepatic duct \\f{ Lelt hepatic duct

Neck

Supraduodanal

Ratroduodanal
Gallbladder

Fundus Intrapancreatic

T mmem= — Cammarn
bile duct

Intramural

Papilla of Vater

Image 2: Anatomy of Common Bile Duct’
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3. Blood Supply

A. Arterial Supply:

The cystic artery has a variable origin but tydicarises from the right hepatic
artery, which is located near the cystic duct inloCa triangle. This artery
provides blood supply to the gallbladder.

At the neck of the gallbladder, the cystic arteiiyeg off shallow and deep
branches that anastomose across the fundus andbtuy gallbladder.
Caterpillar Turn / Moynihan’s Hump: This is a darme anatomical anomaly
where a short cystic artery and a tortuous rigpglie artery may cause accidental
arterial injury or bleeding during cholecystectoi).

B. Venous Drainage:

The right portal vein carries several small veimat tdrain into the liver from the
gallbladder bed.

The veins draining the bile ducts empty into vdotated at the 9 o'clock and 3

o'clock positions along the common biliary chanf@.

. Lymphatics:

The cystic lymph node of Lund, located at the jiorcof the cystic and common
hepatic ducts, is responsible for draining lympinfrthe gallbladder.

The efferent lymphatic vessels then drain into ¢kkac lymph nodes and the
liver's hilum. Additionally, the subserosal lympicatof the gallbladder and the

subcapsular lymphatics of the liver merge.
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4. Anatomical Variations:

The classical description of the biliary tree appeamly in 1/3 of the patients!®
Anatomical variations seen in,
A Gall bladder
* Buried
* Rudimentary
» Duplication
» Left sided gallbladder
* Retro displaced gallbladder
* Floating gallbladder
B. Cystic duct
* The low point where the CHD and cystic duct coneerg
* Adherent cystic duct to CHD
» High point where the common and cystic hepatic slaohverge
* The right hepatic duct receives a cystic duct dige
» The lengthy cystic duct joins the CHD after the dieloum.
» Absence of cystic duct
» The cystic duct enters the CHD anteriorly afterssing it posteriorly.

» The CHD and the cystic duct connect posteridth).

Furthermore, the luschka auxiliary ducts may emgitaight into the liver
fossa or any other location along the biliary tireen the gall bladder's body.

About 5% of people have accessory right hepati¢sdiié:??
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Image 3: Anatomical variations of Cystic Duct’

C. Hepatic and cystic artery

As many as 40-50% of cases are associated withaissnin the hepatic and cystic

arteries.

TN
T

6

A. Cystic “artery from right hepatic

B.

. Two cystic artery from right and
. Two cystic artery from right and
. Cystic artery running anterior to

. Dual cystic artery from right

artery
Accessory cystic artery/ replaced
cystic artery arising from superio
mesenteric artery (10%)
common hepatic artery

left hepatic artery

common hepatic duct

hepatic” artery

-

Image 4: Anatomical variation of Cystic Artery?’
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5. CALOT'S TRIANGLE:

BOUNDARIES:
» “Superiorly- cystic artery
* Medially: common hepatic duct

» Laterally: cystic duct and the gallbladder's neck

CALOT’S TRIANGLE CONTENTS

1.  Cystic lymph node of Lund

2. Small cystic veins

3.  Autonomic nerves” piercing gall bladder

4.  Adipose tissue

5. Right hepatic artery (tortuous)

6. Some accessory ducts draining &B.

superior
Gallbladder

o

Visceral
surface v |
of liver lateral \ | medial
w
\
Cystic artery Y
Common V
hepatic duct hepatocystic triangle (Budde-Rocko )il
Cystic duct

Lymph node
of Calot

Jot triang)
Duodenum OuctEmnen

Image 5: Anatomy of Calots Trianglé’
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6. CHOLECYSTOHEPATIC TRIANGLE
BOUNDARIES:
 Superiorly- the inferior surface of the liver
« Medially: common hepatic duct

« Laterally: cystic duct and the neck of gall bladd@r

7. INTRAOPERATIVE LAPAROSCOPIC ANATOMY OF BILIARY T RACT
During a laparoscopic cholecystectomy, the cystictdand cystic artery can be
located utilizing the Critical View of Safety (CV&)ethod %

Standards to attain Critical View of Safety (CVS)

a. The hepatocystic triangle loses both fat and fibréissue. The hepatocystic
triangle” is formed by the liver's border, CHD, arystic duct. (Note- There's no
need to expose CHD and CBD.)

b. Lower gallbladder removal from liver exposes cygilate. Gall bladder fossa

contains the liver bed, or cystic plate. (ostyuctures must be visible entering

the gall bladder) (25)

Fart ol gaibiadcer bed after
elasas of gailtd adder reok

Image 6: Critical View of safety?®
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Rouviere’s sulcus

It is a fissure or sulcus that most people canyepsiceive between the liver's
right and caudate lobes. This is located at thelle¥ the porta hepatis, where the
right pedicle penetrates the liver. To avoid imgrihe bile duct, the dissection should

be carried out above this sulcif®

C. CHOLELITHIASIS:

Gallstone disease is a common digestive disordéectang 11%—-36% of
people, with risk factors including age, female dgm obesity, pregnancy, and certain
medical conditions like Crohn’s disease, hemolgnemias, and cirrhosis. Gallstones
may remain asymptomatic, but around 3% of indivisubecome symptomatic
annually, presenting with biliary colic, typicaltsiggered by cystic duct obstruction.
Complications include acute cholecystitis, pandtisat cholangitis, and rarely
gallbladder carcinoma.

Gallstones form when bile becomes supersaturateti wiolesterol or
bilirubin. They are classified as cholesterol ogment stones. Cholesterol stones,
prevalent in Western countries, form due to chelesthypersecretion, while pigment
stones—black (linked to hemolysis or cirrhosis) dmdwn (associated with biliary
infections and stasis)—are more common in Asia.

Symptomatic gallstone disease, often manifestingegisodic right upper
guadrant pain radiating to the back, may be accamgaby nausea. Diagnosis is
primarily through abdominal ultrasound. Managemadntolves laparoscopic
cholecystectomy for symptomatic patients, with saygoffering excellent long-term
relief in most cases. Elective surgery is also meoended for high-risk individuals,

such as diabetics or those with porcelain galltdad prevent complicationé?
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D. PREDICTORS OF DIFFICULT LAPAROSCOPIC CHOLECYSTEC TOMY

Identifying predictors of difficult laparoscopic a@lecystectomy (LC) is
essential for minimizing operative complicationsiefe is a combination of clinical,
radiological, and intraoperative factors that imse surgical difficulty.

Patient-related factors such as older age, maldegenbesity, previous upper
abdominal surgery, and recurrent attacks of chsk#cy are significant predictors.
These factors often result in dense adhesionsedltatomy, or technical challenges
during dissection. Acute or chronic inflammationyr@bscure vital structures like
Calot’s triangle and increase the risk of bile dogiry. ¢7

Ultrasonographic features such as a thick-walletiblgader (>3 mm),
pericholecystic fluid, a contracted or distendedlbidder, and impacted stones in
Hartmann’s pouch as important preoperative indisafbhese imaging findings often
correlate with inflammation and fibrosis, makingassmical planes difficult to
identify. ("

Distorted anatomy due to congenital anomalies, caniatal variations or
severe inflammation—especially in the presence shart or absent cystic duct—
poses considerable technical challenges. It alsticzes against blind dissection in
unclear anatomy and advocates for early conveigisnch cases$’®

Operative predictors includes a buried gallbladdense omental adhesions,
uncontrolled bleeding, or failure to achieve thi¢ical view of safety. It emphasizes
the need for intraoperative judgment to considebtaal cholecystectomy or

conversion to open surgery when dissection becomsafe (/"
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E. LAPAROSCOPIC CHOLECYSTECTOMY

Laparoscopic cholecystectomy has received nearnyetsal acceptance and is
currently considered the criterion standard for tlheatment of symptomatic
cholelithiasis. Many centres have special "shaysunits or "24-hour admissions”
for postoperative observation following this progesd

Conventional 4 port laparoscopic cholecystectomseaced by 3 ports and
2 ports and SILS (Single incision laparoscopic ehgétectomy). A suture needle is
used to fix the gall bladder to abdominal wallhe right hypochondrial region with 2
ports in 2 port laparoscopic cholecystectomy. Th8sand 2 port laparoscopic
cholecystectomy have the advantages of less scanafmn compared to
conventional 4 port laparoscopic cholecystectontye Taparoscopic surgeries have
the advantages of reduction in number of emergemmgrations and decreased
morbidity, fewer CBD exploration, shortened hodpgtay, reduced total costs in

expert hands and for cosmetic purposes.

S5mm port in mid-clavicular 10mm epigastric port:
line directly over gallbladder: for diathermy hook
for gallbladder grasper dissector or suction
\b =
F

S5mm port in Mid- - | ~
pxillary line: for (P <— 10mm umbilical port:
fundus retractor for laparoscope

(with ratchet)

Image 7: Common port placement in Laparoscopic Chelcystectomy?

Page 16



Review Of Literature

Steps of Laparoscopic Cholecystectomy
1. Anesthesia:General anesthesia is administered for all lagaiyms

cholecystectomy procedures.

2. Patient Positioning: The patient is placed in a supine position withsby their

sides and feet securely strapped.
3. Preparation: After intubation, a Foley catheter and a Rylelsatare inserted.

4. Creating Pneumoperitoneum:To create a working space in the peritoneal
cavity, pneumoperitoneum is established at a pressul2-14 mmHg. There are

two techniques for this:
o Closed (Veress Needle) Technique:

= A Veress needle is inserted through the anteridoatinal wall at the

umbilicus.

The position is confirmed with a syringe containmgmal saline.

CO2 is insufflated at a rate of 2 liters per minute

Correct placement is confirmed by observing unifatmlominal distension.

o Open (HassonjTechnique:

= A supraumbilical incision is made, and layers grere@d under direct vision

to enter the peritoneum.

= A 10mm trocar is inserted and secured with sutures.

= Additional CO2 insufflation is performed.
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. Placement of Ports and Adequate ExposureA 10mm port is placed at the
periumbilical area. A 30-degree laparoscope is usedxamine the abdominal
cavity, including the gallbladder, liver, omentuomlon, and pelvis, to check for
adhesions or other abnormalities. Additional pgoise 10mm and two 5mm) are
placed in the upper right quadrant and at the igiterior axillary line, 2cm below
the costal margin, and in the right midclavicularel These ports are used to
introduce laparoscopic instruments such as graspkssectors, and scissors to
separate the gallbladder from the liver bed andryiltree.

. Exposure of Calot's Triangle: The fundus of the gallbladder is raised and
retracted upward toward the right shoulder with a&raumatic grasper. This
provides a clear view of Calot's triangle and tkerlfor dissection. Any adhesions
between the liver and gallbladder are separated flee fundus toward the neck

using blunt dissection and cautery.

Image 8: Gall Bladder Retraction
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7. Calot's Triangle Dissection:The peritoneal layer over the neck of the galld&ad
is exposed and opened after retracting the infuridib laterally for better

visualization.

Image 9: Calot’s Triangle Dissection

8. Obtaining a Critical View of Safety: To avoid bile duct injury, thorough
dissection of Calot's triangle is essential. Afigssection, only the cystic artery
and cystic duct should be visible as they apprdbehgallbladder. Two clips are
applied to the cystic duct, and one clip is appt®the gallbladder over the cystic
duct. Stones in the cystic duct are gently expredsdore ligation. The cystic

artery is ligated first, followed by the cystic duc
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Image 10: Clipping the cystic artery and cystic dut
9. Detachment of Gallbladder from FossaThe cystic plate is exposed after the

gallbladder is dissected from its bed.

10. Extraction of Gallbladder Specimen: The camera is placed in the subxiphoid
port, and the gallbladder, placed in an endobagnsved through the umbilical

port.
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Image 11: Typical Gall Bladder specimen

11.Drainage and Closure:A drain is placed if there is suspected bleednognfthe

liver bed or if there is iatrogenic bile spillageedto gallbladder perforation.

Various studies on anatomical variations and congetal anomalies of

extrahepatic biliary tree:

Gupta et al., (2023)conducted a study at a tertiary care center ifajrdvolved 298
patients undergoing laparoscopic cholecystectonmdifigs revealed that 16.8% of
patients exhibited cystic artery anomalies, whileA% had cystic duct anomalies, and
5.4% exhibited gallbladder anomalies. These vamatisignificantly increased the
risk of intraoperative haemorrhage and bile leakagi¢h 16.8% of patients with
anatomical variations experiencing hemorrhage coetpto only 1.9% in those with
normal anatomy (p < 0.001). Similarly, bile leakzwrred in 15.7% of patients with

variations compared to 6.4% in those with normaitamy.®)
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Taimur et al. (2021): Taimur and colleagues conducted a study on 45@ryati
undergoing laparoscopic cholecystectomy to obsgaseular variations in Calot’s
triangle. They found that 18% of patients had \taomes in the cystic artery, with 8%
having a double cystic artery, 6% with a short icyattery, and 4% with an absent
cystic artery. The study concluded that preopeeaitidentification of these variations
is crucial to minimize intraoperative complicatioi$ie drawbacks in this study was

that postoperative complications were not studibitware included in this study®

Zubair et al. (2020): In this study, Zubair and colleagues analyzed &&€es of
laparoscopic cholecystectomy to assess variatiorike cystic artery. They reported
that 12% of patients had a low-lying cystic artéi$4 had a tortuous cystic artery, and
1% had a cystic artery arising from the gastrodnateartery. The authors
emphasized that awareness of these variationssengal for surgeons to prevent
inadvertent injuries and ensure patient safetgidtnot include implications of these

variations found whereas these implications areesdgd in my study>®

Farooq et al. (2019):Farooq and colleagues conducted an audit of 4@rdacopic

cholecystectomy cases at a tertiary care unit tmieh@nt anatomical variations of the
cystic artery. Their findings revealed that 15%patients had variations in the origin
and course of the cystic artery. Notably, 10% hashart cystic artery, 3% had a
double cystic artery, and 2% had an absent cystérya The study highlighted the
importance of preoperative imaging and meticuloissettion techniques to avoid

vascular injuries during surgefi?

Plaza & Moreno (2019) documented several cases of uncommon anatomical
configurations in which the cystic duct joined thepatic duct at atypical locations,

significantly complicating both surgical approachesd postoperative biliary
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drainage. These anomalies included low cystic dasértions near the common
hepatic duct, high insertions near the right hepdtict, and parallel-running cystic
ducts, all of which posed a risk for inadverterie lduct injury during laparoscopic
cholecystectomy. The study emphasized the impogtahpreoperative imaging, such
as MRCP, to identify such variations and guide aioprerative decision-making.
Additionally, Plaza & Moreno highlighted how faikito recognize these anomalies
can lead to bile leaks, strictures, and the needcdonplex biliary reconstructions.
Their findings reinforce the need for meticuloussdiction, use of the Critical View of
Safety (CVS), and consideration of intraoperativimlangiography in cases with

suspected biliary anomali€$?

Singh et al. (2019):In a study conducted at Teerthankar Mahaveer Médollege
and Research Centre, Singh and colleagues investighe prevalence of cystic
artery variations in 600 patients undergoing elecieaparoscopic cholecystectomy
between October 2015 and October 2018. They fobatlih 85.67% of cases, the
cystic artery was located within the boundarieshef triangle of Calot. However, in
13.33% of patients, the cystic artery was situatetside this anatomical landmark,
and a compound type was observed in 1% of cases.sluidy emphasized that
recognizing these variations is vital to prevertidental haemorrhage during surgery.
The authors also noted that the classification @sed by You-Ming et al. was

particularly useful in identifying these variatiof®

Merh et al. (2018)highlighted how variations in the cystic duct'sart®n point and
structure can pose surgical challenges, increasiagisk of bile duct injury during

procedures like cholecystecton$f)
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Talpur et al. (2010)evaluated the prevalence of structural changdseiextrahepatic
biliary system among 300 patients having laparoscopolecystectomy at Liaquat
University of Medical & Health Sciences, Jamshofte investigation identified
anatomical changes in 20.33% of individuals, with6¥% displaying cystic artery
anomalies, 4.33% exhibiting cystic duct anomalag] 2.67% showing right hepatic
artery anomalies. The research highlighted thosegemital defects and normal
variations, albeit rare, are crucial in laparoscagirgery, since their misidentification

may result in iatrogenic injuries, heightened maditlgi and even fatality

You-Ming Ding et al. (2007) studied 600 patients undergoing laparoscopic
cholecystectomy and classified cystic artery veaoms into three types: Calot's
Triangle Type (85.5%), Outside Calot’s Triangle &yf13%), and Compound Type
(1.5%). They emphasized that unrecognized variationrease the risk of bleeding
and bile duct injury. The study highlighted the omance of careful dissection and
preoperative awareness to avoid complications.riassification system serves as a
valuable surgical guide for ensuring safer cholegtemy procedures. Recognizing
these anomalies can enhance intraoperative dearsaiing, reduce complications,

and improve patient outcomes in biliary surgéi§).
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MATERIALSAND METHOD

1. Source of Data:
Data was sourced from patients with cholelithiasislergoing Laparoscopic
Cholecystectomy admitted in general surgery watdsAHER'S KLE's Dr.
Prabhakar Kore Hospital and MRC, Nehru Nagar and’KLDr. Prabhakar
Kore Charitable Hospital and MRC
2. Study Design:
The study design was a Prospective ObservationalySt
3. Study Period:
The study was conducted over a duration of one, yggich spanned from 1st
September 2023 to 31st August 2024.
4. Sample Size:
A total sample size of 138 was used.
The sample size was calculated using the formula.
N=(p%)2xp(Z1+a/2)2xq
Where, Z1 v/2 = 1.96 P=41
g= 100-p= 100-41=59
Hence, n=[(1.96)2x 59] + [(0.2)2 x 41]
n= 138 (approx.)

Sample size was calculated at a 95% confidencevaite
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Where p is the proportion, calculated accordingeference Talpur et 3|
Z1 is the z score linked with the confidence leart a is the significance
level (type 1 error rate), Z1o/2 = 1.96

By applying the formula, the calculated sample sias 138 patients.

5. Study Participants:

> Inclusion Criteria

= All adult patients diagnosed with cholelithiasis dergoing elective

laparoscopic cholecystectomy were included.

= Patient age group of 18 to 65 years were included.

> Exclusion Criteria:

= Patients with acute cholecystitis, empyema gallidad pancreatitis,
obstructive jaundice, or gallbladder carcinoma, these conditions

obscure the biliary anatomy were excluded.

= Cases where laparoscopic cholecystectomy was deaMir open surgery

were excluded.

= Pregnant or lactating females were not includethénstudy.

= Children under 18 years were excluded.
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6. Data Collection:

» Preoperative Assessment

Before surgery, all patient underwent a thorougimicdl evaluation and basic
investigation to support the diagnosis of chol@isis. The primary mode of diagnosis
was abdominal ultrasonography (USG), which providedietailed image of the
gallbladder and biliary tract. Standard laboratmsts-a complete blood count (CBC),
liver function tests (LFT), were conducted in ortierule in or out patient fitness for
general anaesthesia and surgical operation.

» Intraoperative Assessment

During laparoscopic cholecystectomy, comprehensieeording of the
extrahepatic biliary architecture was carried omtdetect and assess anatomical
variations and congenital anomalies. The study pdimcused on changes in the

gallbladder, cystic duct, cystic artery, hepatieaes.
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Image 12: Thecritical view of safety

Image 13: Cystic duct transected in between clips
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» Postoperative Assessment

After surgery, the patient was observed closelyefmty and late postoperative
complications to understand how their anatomicafiatians affected surgical
outcomes. One of the critical parameters that weworded was bile leakage
incidence due to the accessory bile ducts not degng surgery or inadvertent injury
to the duct during surgery. Surgical site infecsig8SI) were additionally recorded as
port site sepsis and complications accompanyin@régzopic port insertion as
potential postoperative risks. The duration of plostoperative stay was recorded to
provide a trend for postoperative recovery amomgptitients. Postoperative shoulder

pain, bleeding from drain were also documented.

Image 14: Post lapar oscopic cholecystectomy with drain
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7. Ethical Considerations:

The research received ethical clearance from JNMS&itutional Ethical
Committee in order to conduct the study. Informedsent was obtained from the

patients in either English or local language tauesinderstanding and contribution.
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8. Statistical Analysis:

The study is done in KLE’s Dr. Prabhakar Kore Htapand MRC, Nehru
Nagar and the findings were tabulated as below.

Data analysis was conducted using IBM SPSS StaistVersion 26).
Categorical data was denoted as percentage. Thessign of continuous data was in
the form of mean+/- standard deviation or SD. A panson of categorical results
was carried out using Chi-square test and of coatis results by dependent t-test
and independent t-test.

A probability value (p-value) of less than or eqtml0.05 was considered as

statistically significant.
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RESULTS

This study was conducted in the Department of Gar&urgery at KLES Dr.
Prabhakar Kore Hospital, Jawaharlal Nehru Medicallege, KAHER, Belagavi. It
was conducted over a duration of one year, whiemsed from 1st September 2023
to 31st August 2024 and followed a prospective ofamnal study. A total of 138
participants who presented with abdominal pain diadnosed to have cholelithiasis
on ultrasonography and underwent laparoscopic ciislectomy were enrolled in the
study with proper consent. Data collected was edtem Microsoft Excel
Spreadsheet. The study documented and analysethtedbperative anatomical
variations and congenital anomalies of the bilianee encountered during
laparoscopic cholecystectomy and systematicallprg=scintraoperative findings and

their implications in surgical outcomes.
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1. Age

Table 1: Age Distribution

AGE (in years) Nil Variation (n=106)  With Variation (n=32) | p-Value
Mean Age = SD 4492 +12.54 46.72 £ 11.55 0.472
Min Age 21 21
Max Age 65 65
Graph 1: Mean Age Distribution
47
46.72

46.5

46

45.5

45

Mean Age (In Year)

44.5

a4

44.92

W Without Variation W With Variation

Age

standard deviation of 11.5 years.

+ Mean age of patients without variations 44.92 yeudth a standard deviation of

12.54 years.

« It was not statistically significant, p = 0.472.

In the above table 1, Mean age of patients withatians was 46.72 years with
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2. Gender:

Table 2: Gender Distribution

With Variations Without Variations Total
GENDER
") (%) ™ e | O] o
Female 17 481 70 66 87 63.04
Male 15 51.9 36 34 | °1 | 36.96
Total 32 100 106 100 138 100

Graph 2: Gender Distribution
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* Inthe above table 2, out of 138 patients 87 (6&)dere female and 51 were
male patients (36.96%).

» 17 patients out of 32 patients with anatomicalat&wns and congenital anomalies
were females (48.1%).

» 15 out of 32 patients with anatomical variationd aongenital anomalies were
females (51.9%%).

» 70 patients out of 106 patients without any anatainiariations and congenital
anomalies were females (66%).

» 36 patients out of 106 patients without any anatainiariations and congenital

anomalies were females (34%).
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3. Clinical Features:

A) Dyspepsia:

Table 3: Dyspepsia Distribution

With Variations Without
_ Variations
Dyspepsia p-value
(n) (%) () (%)
YES 25 78.1 68 64.2 0.2067
NO 7 21.9 38 35.8
Total 32 100 106 100
Graph 3: Dyspepsia Distribution
90
78.1
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70
g 0
8-; 50
% 40 35.8
5 30 21.9
o
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W With Variations
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M Without Variations

Dyspepsia

* In the above table 3, among the 138 patients, 933986) presented with

dyspepsia and 45 (32.61%) did not.

« Out of the 32 patients with anatomical variatiomsl @Zongenital anomalies, 25
(78.1%) had dyspepsia, while 7 (21.9%) did not.

* Among the 106 patients without any anatomical vemes, 68 (64.2%) had
dyspepsia and 38 (35.8%) did not.

* The association between dyspepsia and anatomidativas was not statistically
significant (p = 0.2067).
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B) Nausea/Vomiting:

Table 4: Nausea/Vomiting Distribution

With Variations Without Variations
Nausea/Vomiting p-value
(n) (%) (n) (%)
YES 18 56.2 49 46.2 0.4281
NO 14 43.8 57 53.8
Total 32 100 106 100

Graph 4: Nausea/Vomiting Distribution
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In the above table 4, out of the total 138 patie6i (48.55%) presented with
nausea and/or vomiting, while 71 (51.45%) did retéhthe symptoms.

Among the 32 patients with anatomical variationsl @ongenital anomalies, 18
(56.2%) had complaints of nausea and/or vomitingeneas 14 (43.8%) did not
have the symptoms.

Out of the 106 patients without anatomical varia$io49 (46.2%) reported nausea
and/or vomiting, while 57 (53.8%) did not have Hyenptoms.

The association between the presence of anatomiaiiations and

nausea/vomiting was not statistically significgmt=(0.4281).
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C) Pain Abdomen:
Table 5: Pain Abdomen Distribution

_ _ : L Without
Abdominal Pain With Variations Variations p-value
Location (n) (%) () (%)
RIGHT
5 15.6 24 22.6 0.5443
HYPOCHONDRIUM
EPIGASTRIUM 16 50.0 55 51.9 1.0000
BOTH 11 344 27 255 0.4458
Total 32 100 106 100

Graph 5: Pain Abdomen Distribution
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<0 51.9
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B Abdominal Pain Location With Variations

Parentage (%)

W Abdominal Pain Location Without Variations

In the above table 5, abdominal pain was localteetthe epigastrium in most
patients across both groups: 16 out of 32 pati&t€9%) with anatomical
variations and 55 out of 106 patients (51.9%) witheariations.

Pain localized to the right hypochondrium was réguebin 5 patients (15.6%) in the
variations group and 24 patients (22.6%) in pasievithout variation.

Pain involving both the epigastrium and right hyljpaedrium was seen in 11
patients (34.4%) with anatomical variations angaients (25.5%) without
variations.

None of the abdominal pain location variables stbevstatistically significant
association with the presence of anatomical vanat{p-values: 0.5443, 1.0000,

and 0.4458 respectively).
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4. Co-morbidities:

Table 6: Co-morbidities Distribution

Reaults

With Variations W'.t hQUt
o Variations
Comorbidities p-value

(n) (%) (n) (%)
Hypertension 4 12.5 13 12.27 0.8803
Diabetes 6 18.75 19 17.92 0.8380
Both HTN & DM 4 12.5 10 9.43 0.8655
Ne'theBHMTN nor 18 56.25 | 64 60.38 0.8326

Total 32 100 106 100

Graph 6: Co-morbidities Distribution
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In the above table 6, among the 32 patients wititanical variations: 4 patients
(12.5%) had hypertension, 6 patients (18.75%) habletes, 4 patients (12.5%) had
both hypertension and diabetes, and 18 patient24%® had neither condition.

Among the 106 patients without anatomical variagioh3 patients (12.27%) had
hypertension, 19 patients (17.92%) had diabetespdtients (9.43%) had both
hypertension and diabetes, and 64 patients (60.88%peither condition.

There was no statistically significant associatibetween the presence of

comorbidities (hypertension, diabetes, or both) #mel presence of anatomical

variations (all p-values > 0.05).
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5. Previous history of Abdominal Surgery:

Table 7: Previous history of Abdominal Surgery

Previous h/o With Variations Without Variations
abdominal Surgery p-value
(n) (%) (n) (%)
YES 6 18.8 28 26.4 0.5171
NO 26 81.2 78 73.6
Total 32 100 106 100

Graph 7: Previous history of Abdominal Surgery
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« In the above table 7, among the 32 patients witlicanical variations, 6 (18.8%)
had a history of previous abdominal surgery, wABg81.2%) had no such
history.

« Among the 106 patients without anatomical variaid®B (26.4%) had a history
of previous abdominal surgery, and 78 (73.6%) hatken

« The difference in previous abdominal surgical mgteetween the two groups was
not statistically significant (p = 0.5171).
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6. USG Findings:
Table 8: Number of Calculi Distribution

With Variations Without Variations
Number of Calculi
(n) (%) (n) (%)
Single Calculus 16 50.0 25 23.6
Multiple Calculi 16 50.0 81 76.4
Total 32 100 106 100

Graph 8: Number of Calculi Distribution
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« In the above table 8, among the 32 patients wittiaanical variations, 16 patients
(50.0%) had a single calculus, and the remainin{p08%) had multiple calculi.
« Among the 106 patients without anatomical variagidtb (23.6%) had a single

calculus, while 81 (76.4%) had multiple calculi.
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Table 9: GB Wall Thickness Distribution

GB Wall Thickness With Variations Without Variations
(in mm)
(n) (%) (n) (%)
>3mm 7 21.9 16 15.1
<3mm 25 78.1 90 84.9
Total 32 100 106 100

Graph 9: GB Wall Thickness Distribution
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In the above table 9, among the 32 patients witttcanical variations, 7 patients
(21.9%) had a gallbladder wall thickness >3 mm, /@b patients (78.1%) had a

thickness <3 mm.

Among the 106 patients without anatomical variagidk6 patients (15.1%) had a
GB wall thickness >3 mm, and 90 patients (84.9%) &&B wall thickness <3

mm.
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7. Laboratory Investigations:
A) Hemoglobin (g/dI):

Table 10: Hb comparison between with and without vaations.

Group Mean HB (g/dl) SD HB Count
With Variations 12.39 1.34 32
Without 12.29 1.58 106
Variations

Graph 10: Hb comparison between with and without vaations.
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In the above table 10, the mean haemoglobin (Hi®l l@mong the 32 patients with
anatomical variations was 12.39 g/dL with a staddkaviation (SD) of 1.34.
Among the 106 patients without anatomical variaidhe mean haemoglobin was
12.29 g/dL with an SD of 1.58.

Although the mean Hb was slightly higher in theugravith anatomical variations,
the difference was minimal and not clinically sigeant.
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B) Total Bilirubin (mg/dl):

Table 11: Total bilirubin comparison between with and without variations.

Mean Total
e D t
Group Bilirubin (mg/dl) S Coun
With Variations 0.78 0.50 32
Without 0.85 0.62 106
Variations

Graph 11: Total bilirubin comparison between with and without variations.
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+ In the above table 11, the mean total bilirubinelewm patients with anatomical

variations was 0.78 mg/dL with a standard devia{®D) of 0.50.

« In patients without anatomical variations, the meatal bilirubin was slightly
higher at 0.85 mg/dL, with an SD of 0.62.

groups, it is not clinically significant.

Although there is a marginal difference in meairrdtiin levels between the two
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C) HbAlc (%):
Table 12: HbAlc comparison between with and withouvariations.

Standard
0,
Group Mean HbA1c(%) Deviation Count
With Variation 7.48 2.25 32
Without Variation 8.14 1.95 106

Graph 12: HbAlc comparison between with and withoutariations.
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+ In the above table 12, the mean HbAlc level amoaiepts with anatomical
variations was 7.48% with a standard deviation (80.25.
« Among those without anatomical variations, the midaAlc was 8.14%, with an
SD of 1.95.
+ Although there is a marginal difference in mean HbAevels between the two

groups, it is not clinically significant.
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8. Intraoperative Variations and Congenital Anomales:

Table 13: Frequency of Individual Anatomical Variations and Congenital

Anomalies

Anatomical Variation Frequency Percentage (%)
Short Cystic Duct 7 5.1%
Long Cystic Duct 6 4.3%
Buried Gall Bladder 6 4.3%
Cystic Artery Posterior to 3 2.2%
Cystic Duct

Accessory 2 1.4%
Cholecystohepatic Duct

Moynihan's Hump 1 0.72%
Short Cystic Artery 1 0.72%
Aberrant Cystic Artery 1 0.72%
Double Cystic Artery 1 0.72%
Common Hepatic Artery — 1 0.72%
Long and Tortuous Coursge

Gall Bladder Parallel to 1 0.72%
CBD

Double Cystic Duct 1 0.72%
Cystic Artery Anterior to 1 0.72%
Cystic Duct

No Variations 106 76.81%
Total 138 100
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Graph 13: Frequency of anatomical variations and aomalies in Extrahepatic
biliary tree

Frequency of Anatomical Variations in Laparoscopic Cholecystectomy
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This study analyzed the frequency of anatomicaliatians encountered

during laparoscopic cholecystectomy in 138 patients

» 106 cases (76.81%) had no significant anatonvaahtion in the biliary tract.

» Short cystic duct (7 cases, 5.1%) was the mos¢iwed variation.

» Long cystic duct (6 cases, 4.3%) and Buried lgialtider (6 cases, 4.3%)

» Other less common variations included:

» Cystic artery posterior to cystic duct (3 cage2%)

» Accessory cholecystohepatic duct (2 cases, 1.4%)

* Moynihan’s Hump (1 case, 0.7%)

» Double cystic duct (1 case, 0.7%)

» Aberrant cystic artery (1 case, 0.7%)

» Cystic artery anterior to cystic duct (1 cas&%0)
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Table 14: Frequency of Variations and anomalies bjAnatomical Region

Anatomical Region Frequency Percentage (%)
Cystic Duct 16 50
Gall Bladder 7 21.875
Cystic Artery 7 21.875
Hepatic Artery 2 6.25
Total 32 100

Graph 14: Frequency of Variations and anomalies byAnatomical Region
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These variations were then grouped into four anataimegions which were as

followed:

e Gall Bladder: It included buried gall bladder and gall bladderatial to
CBD.

e Cystic Duct: It included short cystic duct, long cystic duct,cessory
cholecystohepatic duct, double cystic duct.

» Cystic Artery: It included short cystic artery, double cystic arteaberrant
cystic artery, cystic artery posterior to cysticcgucystic artery anterior to
cystic duct.

» Hepatic Artery: It included Moynihan’s Hump, long and tortuous c®iof

common hepatic artery.
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9. Intraoperative Complications:

A) Intraoperative Bile Spillage:

Table 15: Intraoperative Bile Spillage

With Variations V\;\/rI;[:t(i)(;Jr:s Total | p-value
Intraoperative Bile
Spillage
(n) (%) (n) (%)
YES 2 6.2 2 1.9 4 0.4913
NO 30 93.8 104 98.1 134
Total 32 100 106 100 138

Graph 15: Intraoperative Bile Spillage
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= Bile spill was noted mostly from the fundus of gbladder while retraction. It was

managed by giving warm saline peritoneal lavage.
* In the above table 15, intraoperative bile spillageurred in 2 out of 32 patients

(6.2%) with anatomical variations, while it was ebged in 2 out of 106 patients

(1.9%) without variations.

» Most patients in both groups did not experience Bipillage, with 30 patients

(93.8%) in the variations group and 104 patien®.1%) in the non-variation

group.

» The difference in bile spillage rates between the jroups was not statistically

significant (p = 0.4913).
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Table 16: Intraoperative Bile Spillage Distribution by Anatomical Variations

Variation Bile Spillage SNo_”BiIe
Catedo pifage Total p-value
Y | @) | )| )

Cystic Duct 1 6.2 15 93.8 16 0.9542
Gall Bladder 1 14.3 6 85.7 7 0.4921
Cystic Artery 0 0 7 100 7 1

Hepatic Artery 0 0 2 100 2 1
No Variation 2 19 104 98.1 106 0.4913
Total 4 134 138

Graph 16: Intraoperative Bile Spillage Distribution by Anatomical Variations
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* Inthe above table 16, among patients with cysiitt @ariations (n = 16), 1
patient (6.2%) experienced bile spillage, whilephhients (93.8%) had no
spillage.

* Among patients with gall bladder variations (n 7 patient (14.3%) had bile
spillage, and 6 patients (85.7%) had no spillage.

* Among patients with cystic artery variations (n zne had bile spillage
(0%), while 7 (100%) had no spillage.

* Among patients with hepatic artery variations (n)=r@ bile spillage was
observed (0%).

* Among the 106 patients with no anatomical varigtlule spillage occurred in
2 patients (1.9%), and 104 (98.1%) had no spillage.

* None of the variation categories showed a stadiffisignificant association
with intraoperative bile spillage (p-values > 0.05 &ll groups).

Page 50



Reaults

B) Intraoperative Bleeding:

Table 17: Intraoperative Bleeding

With Variations Without
. Variations
Intraoperative Total _value
Bleeding P
(n) (%) (n) (%)
YES 5 15.6 1 0.9 6 0.0021
NO 27 84.4 105 99.1 132
Total 32 100 106 100 138

Graph 17 a: Intraoperative Bleeding Distribution

120.00%

99.10%

100.00%
84.40%

80.00%

g 60.00%
(]
o
S 40.00%
c
)
©
S 20.00% 15.60%
0.00%
YES

W With Variations M Without Variations

Intraoperative Bleeding

Page 51




Reaults

Graph 17 b: Intraoperative Bleeding Distribution- Scatter Plot
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Intraoperative bleeding occurred in a few casesendissecting the calot’s triangle
and while separating the Gall bladder from the G&&. It was controlled by using
electrocautery.

In the above table 17, intraoperative bleeding oecliin 5 out of 32 patients
(15.6%) with anatomical variations. In contrastlyoh out of 106 patients (0.9%)
without anatomical variations experienced intraapiee bleeding.

Most patients in both groups did not experiencediley, with 27 patients (84.4%)
in the variations group and 105 patients (99.1%he&non-variation group.

The difference in bleeding incidence between the tywoups was statistically
significant (p = 0.0021), indicating a strong asation between anatomical
variations and increased risk of intraoperativeetieg.

In above Graph 17b scatter plot, displays the numbke patients experiencing

intraoperative bleeding, categorized by those witld without variations. Patients with
variations show a higher percentage compared sethdthout variations.
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Table 18: Intraoperative Bleeding Distribution by Anatomical Variations

o Bleeding No Bleeding
Variation
Total p-value
Category | m) | ) | () | %)

Cystic Duct 1 6.2 15 93.8 16 1.0000
Gall Bladder 3 42.9 4 57.1 7 0.0000
Cystic Artery 0 0.0 7 100.0 7 1.0000

Hepatic
1 50.0 1 50.0 2 0.1491
Artery
No Variation 1 0.9 105 99.1 106 0.0021
Total 132 138

Graph 18: Intraoperative Bleeding Distribution by Anatomical Variations
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In the above table 18, Cystic duct variations (h6}. Bleeding occurred in 1 patient
(6.2%), while 15 patients (93.8%) had no bleedmg (L.0000, not significant).

Gall bladder variations (n = 7): Bleeding was obsedrin 3 patients (42.9%), while 4
patients (57.1%) had no bleeding. This associatiam statistically significant (p =

0.0000), indicating a strong link between gall lolad variations and intraoperative
bleeding.

Cystic artery variations (n = 7): No bleeding ocedrin any patient (p = 1.0000, not
significant).

Hepatic artery variations (n = 2): Bleeding occuriedl patient (50.0%), while 1

patient (50.0%) had no bleeding (p = 0.1491, ndissially significant, possibly due

to small sample size).

No anatomical variation (n = 106): Bleeding occuried. patient (0.9%), while 105

(99.1%) did not experience bleeding (p = 0.002Atisically significant when

compared with variations).
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C) Operative Time:

Table 19: Operative time (in minutes)

Gow | e nminteg | S N p-value
Va\r/i\gggns 77.0 20.0 32 0.1433
v\;\cf:t?;rtls 1.0 204 106

Total 138

Graph 19: Operative Time
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In the above table 19, the mean operative time patients with anatomical
variations was 77.0 minutes, with a standard dengiSD) of 20.0.

For patients without anatomical variations, the megperative time was 71.0
minutes, with an SD of 20.4.

Although the operative time was slightly longer tine variation group, the
difference was not statistically significant (p 2433).

This suggests that while anatomical variations teayl to a trend toward increased
operative time, it was not significant enough tmfaon a definite association in

this study.
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Table 20: Operative Time Distribution by Anatomical Variation

Variation .

Mean Operative sD N |

-value

Category Time (in minutes) P
Cystic Duct 70.8 17.9 16 0.7140
Gall Bladder 85.6 20.5 7 0.1264
Cystic Artery 76.7 18.7 7 0.5546
Hepatic
Artery 98.0 31.1 2 0.4466
No Variation 71.0 20.4 106 0.1433
Total 138

Graph 20: Operative Time Distribution by Anatomical Variations
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In the above table 20, Cystic duct variations (6% Mean operative time was 70.8
minutes (SD = 17.9), which is comparable to the adation group and not
statistically significant (p = 0.7140).

Gall bladder variations (n = 7): Had the longestrage operative time of 85.6
minutes (SD = 20.5), suggesting increased surgaalptexity, but the difference
was not statistically significant (p = 0.1264).

Cystic artery variations (n = 7): Mean operativedimas 76.7 minutes (SD = 18.7),
also not statistically significant (p = 0.5546).

Hepatic artery variations (n = 2): Showed the hggmeean time of 98.0 minutes
(SD = 31.1), but due to the small sample size, ifierdnce was not statistically
significant (p = 0.4466).

Patients without anatomical variations (n = 106)alMeperative time was 71.0
minutes (SD = 20.4).

Overall, although operative time tended to be highesome variation subgroups—
especially gall bladder and hepatic artery varratie-none of the differences were

statistically significant.
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10. Post-Operative Complications:

A) Bleeding from Drain:

Table 21: Post Operative Complications- Bleeding &m Drain

Bleeding | With Variations | Without Variations
. Total p-value
from Drain
(n) (%) (n) (%)
YES 5 156 2 1.9 7 0.0082
NO 27 84.4 104 98.1 131
Total 32 100 106 100 138

Graph 21: Postoperative Complications- Bleeding frm Drain
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» Bleeding from drain was noted in a few patientpast operatively day 1 which
reduced in post operatively day 2 by conservatia@agement. None of these
patients underwent re-exploration.

* In the above table 21, among the 32 patients wititamnical variations, 5 patients
(15.6%) experienced bleeding from the drain postpely, while 27 patients
(84.4%) did not.

* In the group without anatomical variations (n = 10@)ly 2 patients (1.9%) had
bleeding from the drain, while 104 patients (98.1#6l) not.

» The difference in the incidence of drain site blagbetween the two groups was
statistically significant (p = 0.0082), indicating strong association between
anatomical variations and postoperative bleediamfthe drain.
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Table 22: Post-Op Complications Distribution by Andomical Variations-

Bleeding from Drain

Bleeding No Bleeding
Variation _ :
from Drain from Drain Total p-value
Category
n | %) | (n) (%)

Cystic Duct 1 6.2 15 93.8 16 1.0000
Gall Bladder 3 42.9 4 57.1 7 0.0001
Cystic Artery 0 0.0 7 100.0 7 1.0000

Hepatic
1 50.0 1 50.0 2 0.1958
Artery
No Variation 2 19 104 98.1 106 0.0082
Total 7 131 138

Graph 22: Post-Op Complications Distribution by Anaomical Variations-

Bleeding from Drain
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In the above table 22, Cystic duct variations (165 1 patient (6.2%) had bleeding
from the drain, while 15 patients (93.8%) had nmptications.

Gall bladder variations (n = 7): 3 patients (42.98%perienced bleeding from the
drain, and 4 patients (57.1%) had no complicatiomkis difference was
statistically significant (p = 0.0001), indicating strong association with
postoperative drain site bleeding.

Cystic artery variations (n = 7): No patients (0%Jlbleeding from the drain (p =
1.0000, not significant).

Hepatic artery variations (n = 2): 1 patient (50.08ap bleeding from the drain,
while 1 patient (50.0%) did not (p = 0.1958, notistacally significant, likely due
to small sample size).

No anatomical variation (n = 106): Only 2 patie(@9%) had bleeding from the
drain, and 104 (98.1%) did not (p = 0.0082, stiatdiy significant when compared

with variation group).
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B) Port Site Sepsis:

Table 23: Post Operative Complications- Port Site &sis

With . .
Port Site Variations Without Variations
. Total p-value
Sepsis
(n) (%) (n) (%)
YES 5 15.6 9 8.5 14 0.4023
NO 27 84.4 97 91.5 124
Total 32 100 106 100 138

Graph 23: Postoperative Complications- Port Site S#sis
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longer duration and daily dressings with antisepivere done.

In the group without anatomical variations (n = 1@patients (8.5%)

In patients with Port site sepsis, Intravenoushantics were continued for a

In the above table 23, among the 32 patients witicanical variations, 5 patients
(15.6%) developed port site sepsis, while 27 ptiédvt.4%) had no
complications.

experienced port site sepsis, whereas 97 pati@htS%) had no complications.

Although port site sepsis was more frequently okesin the variation group, the
difference was not statistically significant (p 4023).
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Table 24: Post-Op Complications Distribution by Andomical Variations- Port
Site Sepsis

Variation _ _ No Port Site
Port Site Sepsis )

Category Sepsis Total p-value

(n) (%) (n) (%)
Cystic Duct 3 18.8 13 81.2 16 0.4400
Gall Bladder 1 14.3 6 85.7 7 1.0000
Cystic Artery 1 14.3 6 85.7 7 1.0000
Hepatic Artery 0 0.0 2 100.0 2 1.0000
No Variation 9 8.5 97 91.5 106 0.4023
Total 14 124 138

Graph 24: Post-Op Complications Distribution by Anaomical Variations- Port

Site Sepsis
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In the above table 24, Cystic duct variations (nl6): 3 patients (18.8%)
developed port site sepsis, while 13 patients @@).did not (p = 0.4400, not
statistically significant).

Gall bladder variations (n = 7): 1 patient (14.3%@d port site sepsis, and 6
patients (85.7%) did not (p = 1.0000, not signifia

Cystic artery variations (n = 7): 1 patient (14.3%@d sepsis, and 6 patients
(85.7%) did not (p = 1.0000, not significant).

Hepatic artery variations (n = 2): No patients (@éyeloped port site sepsis (p =
1.0000).

No anatomical variation (n = 106): 9 patients (8.3%l port site sepsis, and 97
(91.5%) did not (p = 0.4023).

Overall, while the rate of port site sepsis appaasightly higher in some

variation groups, none of the associations werésttally significant.
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C) Right Shoulder Pain:
Table 25: Post Operative Complications- Right Shodler Pain

Right Shoulder With Variations | Without Variations
. Total p-value
Pain
(n) (%) (n) (%)
YES 4 12.5 7 6.6 11 0.4796
NO 28 87.5 99 93.4 127
Total 32 100 106 100 138

Graph 25: Postoperative Complications- Right Shouldr Pain
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In the above table 25, among the 32 patients witditamical variations, 4 patients
(12.5%) reported right shoulder pain postoperagivehile 28 patients (87.5%) did

not.

In the group without anatomical variations (n = Ja6patients (6.6%) experienced
right shoulder pain, and 99 patients (93.4%) did no

Although right shoulder pain was reported more deagly in the variation group,

the difference was not statistically significant5(|9.4796).
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Table 26: Post-Op Complications Distribution by Andaomical Variations- Right
Shoulder Pain

Variation Right Shoulder | No Right Shoulder
Category Pain Pain Total p-value
(n) (%) (n) (%)
Cystic Duct 2 12.5 14 87.5 16 0.8255
Gall Bladder 0 0.0 7 100.0 7 0.9338
Cystic Artery 2 28.6 5 71.4 7 0.1772
Hepatic
0 0.0 2 100.0 2 1.0000
Artery
No Variation 7 6.6 99 93.4 106 0.4796
Total 11 127 138

Graph 26: Post-Op Complications Distribution by Anagomical Variations- Right
Shoulder Pain
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In the above table 26, Cystic duct variations (b6¥F. 2 patients (12.5%) reported
right shoulder pain, while 14 patients (87.5%) dad (p = 0.8255, not statistically
significant).

Gall bladder variations (n = 7): No patients (0.08%perienced shoulder pain; all
7 (100%) were symptom-free (p = 0.9338, not sigaitig.

Cystic artery variations (n = 7): 2 patients (28.6%ported shoulder pain, and 5
patients (71.4%) did not. Though the rate was higtlee association was not
statistically significant (p = 0.1772).

Hepatic artery variations (n = 2): No patients $0)Gxperienced shoulder pain (p
= 1.0000).

No anatomical variation (n = 106): 7 patients (6)6%ad right shoulder pain, and
99 (93.4%) did not (p = 0.4796).

Overall, while right shoulder pain appeared slightiore common in the cystic
artery variation group, none of the variation catégs showed statistically

significant association with this symptom.
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11. Hospital Stay:
Table 27: Hospital Stay

Mean Hospital

Group Stay (in days) SD N p-value
With 51 1.4 32 0.0006
Variations
Without
Variations 41 13 106
Total 138

Graph 27 a: Hospital Stay Distribution
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Graph 27 b: Hospital Stay Distribution- Scatter Pld
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In the above table 27, the mean hospital stay fatiepts with anatomical

variations was 5.1 days, with a standard devigigin) of 1.4.

For patients without anatomical variations, the mbaspital stay was 4.1 days,
with an SD of 1.3.

The difference in hospital stay between the twaigsowas statistically significant
(p = 0.0006), indicating that anatomical variatiovere associated with a longer
hospital stay.

In the graph 27b, the scatter plot shows hospi#sl durations categorized by the
presence or absence of anatomical variations. rRatigithout variations had a
notably longer hospital stay, especially at theag-thark, compared to those with

variations.
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Table 28: Hospital Stay Distribution by AnatomicalVariation

o Mean
Variation .
Hospital Stay SD N p-value
Category )
(in days)

Cystic Duct 5.1 1.4 16 0.0342
Gall Bladder 5.4 1.3 7 0.0517
Cystic Artery 4.6 1.5 7 0.6634

Hepatic
6.0 1.4 2 0.3344
Artery
No Variation 4.1 1.3 106 0.0006
Total 138

Graph 28: Hospital Stay Distribution by Anatomical Variations
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In the above table 28, Cystic duct variations (r6% Patients had a mean hospital
stay of 5.1 days (SD = 1.4), which was statisticalfynificant compared to those
without variations (p = 0.0342).

Gall bladder variations (n = 7): Showed the higlaestrage stay of 5.4 days (SD =
1.3); this was borderline significant (p = 0.051s()ggesting a trend toward longer
hospitalisation.

Cystic artery variations (n = 7): Had a mean stay.6 days (SD = 1.5), not
statistically significant (p = 0.6634).

Hepatic artery variations (n = 2): Patients hadltmgest mean stay of 6.0 days
(SD = 1.4), but due to small sample size, this ma@sstatistically significant (p =
0.3344).

Patients without anatomical variations (n = 106)dasignificantly shorter mean

hospital stay of 4.1 days (SD = 1.3), with a higsilynificant p-value of 0.0006.
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DISCUSSION

The present study was conducted to evaluate tlygidreey of biliary tract
variations and congenital anomalies encountered inglur laparoscopic
cholecystectomy and its implications, under thead@pent of general surgery at
KLEs Dr. Prabhakar Kore Hospital and Medical ReseaCentre, Nehru Nagar,
Belagavi between September 2023 to August 2024otAl bf 138 patients who
satisfied the selection criteria and were williogparticipate in the study were taken

as the study population.

The mean age of patients in the study was compaifadétiveen those with
anatomical variations (46.72 £ 11.55 years) andeahwithout variations (44.92 +
12.54 vyears). This aligns with existing literatutieat suggests age does not
predispose an individual to biliary anatomical w#dns. Similarly, gender
distribution showed no significant correlation, digh females comprised the
majority in both groups, a total of 63% were fernsakbese findings align with study
by Cawich et al. (2021) who observed a female prédance (65%) in their study

on biliary variationd*®l,

In the present study, dyspepsia was the most conmsyomptom, affecting
78.1% of patients with anatomical variations, coredato 64.2% in those with
normal anatomy which aligns with Zubair et al. (@p23% Nausea and vomiting
were present in 56.2% of variation cases comparelbi2% without variations (p =
0.4281) which reflects the trends seen in studlkes Plaza & Moreno (2019¥3?
Abdominal pain location, particularly in the epigasregion, did not significantly

differ between groups as highlighted by Gupta e24123).29
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Our findings showed no statistically significantsasiation between the
presence of anatomical variations and comorbidifles hypertension or diabetes
mellitus. A similar lack of association was notadstudies by Singh et al. (2019) and
Merh et al. (2018)3334A history of prior abdominal surgery was reported.8.8%
of patients with anatomical variations versus 26 MBhout (p = 0.5171) consistent

with findings from Taimur et al. (2021) and Talpiral. (2010)(2°:3)

Ultrasonography revealed that 50% of patients waitAtomical variations had
a single calculus, compared to only 23.6% in thegkout mirroring the trend seen
in study by You-Ming Ding et al. (2007). Gallbladdeall thickness was not

significant, similar to Merh et al. (2018}-3®

The study found no statistically significant di#eces in hemoglobin, total
bilirubin, or HbAlc levels between patients whishconsistent with the observations

of Gupta et al. (2023) and Farooq et al. (208871

The present study identified that 23.19% (32 oul®8) of cases exhibited
biliary variations, with the most common anomaliesng short cystic ducts (5.1%)
and long cystic ducts (4.3%) and buried gall blad@e3%). This prevalence is
comparable to that reported by Gupta et al. (20@Bgre variations were observed
in ~25% of cases, with cystic duct anomalies behgy most frequent. You-Ming
Ding et al. (2007) and Singh et al. (2019) alsdhhgited that cystic duct and cystic
artery anomalies were among the most encounteredtivas during laparoscopic
cholecystectomy. The presence of a buried gallldadditen increases the technical
difficulty of dissection and was similarly reportegt Talpur et al. (2010). Rare but

critical anomalies such as Moynihan’s hump and teouajpstic duct have been linked
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to higher complication rates if unrecognized, appsuted by Plaza & Moreno

(2019).(33,35,36)

Bile spill was noted mostly from the fundus of dallhdder while retraction.
It was managed by giving warm saline peritoneahdg The present study found
that bile spillage occurred in 6.2% of patientshwiariations compared to 1.9% in
those without which aligns with Zubair et al. (2p2Intraoperative bleeding
occurred in a few cases while dissecting the cakiangle and while separating the
Gall bladder from the GB fossa. It was controlleg bsing electrocautery.
Intraoperative bleeding showed a statistically sigant association with anatomical
variations (15.6% vs. 0.9%, p = 0.0021). This iso=d in studies like Taimur et al.

(2021).2930

Regarding operative time, our study found thatgrd$ with biliary variations
had a mean operative time of 75.65 + 18.70 minutespared to 71.47 = 20.83
minutes in those without variations. This alignghwiesearch by Muazzam et al.
(2021)1%21 and Peska (202%5! showing that biliary anomalies generally incredse t

operative time.

Bleeding from drain was noted in a few patientpast operatively day 1
which reduced in post operatively day 2 by congrgananagement. None of these
patients underwent re-exploration. Postoperativeedihg from the drain was
significantly more common in patients with anatoahicariations (15.6% vs. 1.9%, p
= 0.0082). In patients with Port site sepsis, Wersous antibiotics were continued
for a longer duration and daily dressings with seyitics were done. Other

complications such as port site sepsis and rigbtlsler pain were more frequently

Page 73



Discussion

observed in the variation group but did not reaelisical significance similarly as

discussed by Singh et al. (2019) and Plaza & Mofgna9)!32-33.68l

The mean hospital stay in our study was 4.32 + tl888, which has similar

findings from other studies, including Sen et aDZ0), who reported an average of

4.5 days for patients with anatomical variatiéis

Table 29: Comparison of present study with other studies on extrahepatic biliary

tract- anatomical variations and congenital anomalies and itsimplications

Parameter Present Guptaet | Zubair et Singh et Talpur et
Study al. (2023) | al.(2020) | al.(2019) | al.(2010)
Mean Age (years) 45.3 42.8 41.6 43.1 38.5
Female: Male Ratio 1.7:1 2:1 1.81 1.6:1 2.1:1
% of Anatomical
Variations and 23.2% 25.8% 21.4% 22.6% 17.3%
congenital anomalies
Intraoperative Bile
Spillage 6.2% 8.1% 5.6% 6.9% 4.8%
(Variation Group)
Intraoperative Bleeding ;¢ ¢, 12.5% 10.3% 13.8% 8.7%
(Variation Group)
Mean Operatlve Time 27 82 74 79 80
(minutes)
Mean Hospital Stay 5.1 4.8 4.6 4.9 4.3

(days)

Page 74



Discussion

Limitations of the Study:

» The study was conducted in a single center, whial hmit the generalizability of
the findings to other regions or healthcare setting

 Preoperative imaging was limited to ultrasonogragnd more advanced imaging
techniques such as MRCP were not included, whightrhave provided a clearer
understanding of the variations in biliary anatomy.

» The study focused only on patients undergoing @gaopic cholecystectomy for
cholelithiasis, which excludes those with more ctempor advanced biliary
pathologies.

» The sample size, though calculated statisticallighinnot fully capture the rarest
variations in biliary anatomy, which could have\ske the results.

» The study did not incorporate long-term postopeeafollow-up to evaluate the

long-term effects of biliary variations on patiértealth.

Future Perspective:

* Further studies should include larger sample dizes multiple centers to validate
the findings and provide more robust data on thevadence of biliary tract
variations in diverse populations.

* Incorporating advanced imaging techniques like MR@® preoperative
assessments could provide more detailed insigtasbitiary anatomy, particularly
in detecting subtle or complex variations.

» The role of intraoperative cholangiography and ottiegnostic tools should be
explored to enhance real-time decision-making durinaparoscopic

cholecystectomy.
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* Investigating the genetic and environmental factemntributing to biliary

anatomical anomalies could offer valuable insigimigo their etiology and

prevalence in different regions.

» Long-term follow-up studies are recommended to ssssbe lasting impact of

biliary variations on postoperative outcomes analiguof life.
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CONCLUSION

This study, conducted over a one-year period at a tertiary care teaching
hospital in Belagavi, North Karnataka, offers significant insights into the
intraoperative anatomy of the biliary tract, focusing on the various anatomical
variations and congenital anomalies encountered during laparoscopic

cholecystectomy.

This prospective observational study identified anatomical variations and
congenital anomalies of the extrahepatic biliary system in 23.2% of patients
undergoing laparoscopic cholecystectomy. The most frequently encountered
variations were short cystic duct, long cystic duct, and buried gallbladder.
Intraoperative complications such as bleeding were significantly higher in patients
with anatomical variations. Bile spillage, operative time, postoperative complications
were higher in the variation group, though not significant. The average hospital stay
was significantly prolonged in patients with anatomical variations. These findings
emphasize the need for preoperative vigilance and intraoperative caution. Knowledge
and anticipation of such variations are vital for safe and successful laparoscopic

cholecystectomy.
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SUMMARY

The study on the intraoperative anatomy of theahjlitract, focusing on its
variations and congenital anomalies during laparpsccholecystectomy, aimed to
document and assess these variations and theircingpasurgical outcomes at a
tertiary care teaching hospital in the Belagaviiorgof North Karnataka. It was
prompted by the increasing prevalence of gallstaliease and the rise in
laparoscopic cholecystectomy procedures, whichsaseeptible to complications
arising from biliary tract anatomical variationdhélresearch was conducted over one
year, beginning in September 2023 and concludiriuigust 2024, with the primary
objective being to evaluate the frequency of thasatomical variations and their
clinical significance in a specific region.

The main objective of the study was to assessréguéncy of anatomical
variations and congenital anomalies of the extratiefbiliary system in patients
undergoing laparoscopic cholecystectomy. Additinahe study aimed to evaluate
how these variations impacted the surgical proaduith a particular focus on
complications, surgical duration, and postoperatiwécomes. By analyzing these
factors, the study hopes to improve understandirtgeochallenges posed by biliary
tract anomalies and help reduce the incidencelefdoict injuries during surgery.

The study was conducted as a prospective obsemghtstudy at a tertiary
care teaching hospital, which included 138 pati@nmidergoing elective laparoscopic
cholecystectomy for cholelithiasis. The study mgpants were selected based on
clear inclusion and exclusion criteria, ensuringt tbnly patients with uncomplicated
gallbladder disease were included. The data celiertcluded demographic details,
clinical history, preoperative ultrasonographicdiimys, intraoperative observations,

and postoperative outcomes. Descriptive statistio$ statistical tests were used to
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analyze the relationship between anatomical vanati and postoperative
complications.

The results of the study indicated that the majodt participants were
middle-aged women, with 63% of the patients beiegndle. Clinically, the most
common symptom reported was abdominal pain, pdatiguin the epigastrium
(51.4%), with dyspepsia being the most frequema@ated symptom (67.4%).

Intraoperative findings revealed that 22.5% of gra8 exhibited variations
in biliary anatomy. The most common variations uigeld short cystic ducts (5.1%),
long cystic ducts (4.3%), and buried gallbladder8%). Less common anomalies
included accessory bile ducts, double cystic aserand aberrant cystic arteries.
Statistical analysis showed that while the presesfceiliary variations resulted in
slightly longer operative times. For instance, @ats with biliary variations had a
mean operative time of 75.65 + 18.70 minutes, coagpto 71.47 + 20.83 minutes in
those without variations. However, no statisticalgnificant impact on operative
time was noted for other variations (p values >5ddy most variations).

In terms of intraoperative complications, bile gk occurred in 2.9% of
cases, and intraoperative bleeding was noted % 4Bcases. The p-value for the
association between biliary variations and postaiper complications was 0.001,
indicating a weak but statistically significant maation between biliary variations
and the occurrence of postoperative complicatibtavever, the overall impact of
biliary variations on complications and operatiirad remained minimal, with most

surgeries being completed without major issues.
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Annexures

ANNEXURES - |
INFORMED CONSENT FORM

KAHERs JNMC BELAGAVI

INTRAOPERATIVE ANATOMY OF THE BILIARY TRACT:
VARIATIONS AND CONGENITAL ANOMALIES AND IMPLICATION  SIN
LAPAROSCOPIC CHOLECYSTECTOMY: 1 YEAR OBSERVATIONAL
STUDY AT A TERTIARY CARE TEACHING HOSPITAL IN BELAG AVI

REGION OF NORTH KARNATAKA.

Name of Student/Principal Investigator: BH0122016

Name of Guide/Co Investigators:

Introduction: Respected Sir/Madam, We request you to participate in our study as titled
above, which is being held to understand and assess the frequency of anatomical
variations and congenital anomalies in extrahepatic biliary system in patients undergoing
laparoscopic cholecystectomy at a tertiary care teaching hospital in Belagavi region of
north Karnataka.

Explanation of procedure: In this study, we will be studying the anatomy of the gall
bladder, intra and extra hepatic biliary structures and look for congenital anomalies or
anatomical variations in patients diagnosed with cholelithiasis and undergoing
laparoscopic cholecystectomy for the same.

Withdrawal from participation in the study: Participation in this study in voluntary.
Your decision to participate in the study or otherwise will not affect the relationship with
KLES Prabhakar Kore Hospital. You will be free to decide whether to participate in this

study or continue participation once enrolled. In case you decide to withdraw your
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participation, you are free to do so. However, please convey the decision to the principal
investigator.

Possible benefits from participating in the study:You will not get any benefits by
participating in this study. The data gathered will help the population at large.

Possible risks from participating in the study: There are no risks involved in
participating in this study.

Privacy and confidentiality: The information collected from you will be coded, to
prevent any person from identifying you. Your personal identity will never be revealed.
The data collected from you will be kept confidential and only processed or aggregated

data will be used for publication.

Financial incentives: Y ou will not receive any payment for participating in this study.
Cost of investigationsdone during the course of study will be paid by the Participant.
Authorization for publication of aggregated data: Results obtained after processing of
the aggregated data will be published for scientific purposes and or presented to scientific
groups.

However, your identity will never be revealed.

Questions: In case of any questions with regard to this study, you are free to contact:
BH0122016.1f you have any question or complaints with regard to your right as study
participant you may contact Dr Harsha Hegde, Chairperson, Ethical committee of INMC,
0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving any of your legal rights.
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CONSENT STATEMENT

I am making a voluntary decision to participate in the study
“INTRAOPERATIVE ANATOMY OF THE BILIARY TRACT: VARIA  TIONS
AND CONGENITAL ANOMALIES AND IMPLICATIONS IN
LAPAROSCOPIC CHOLECYSTECTOMY: 1 YEAR OBSERVATIONAL
STUDY AT A TERTIARY CARE TEACHING HOSPITAL IN BELAG AVI
REGION OF NORTH KARNATAKA.” My signature below indicates that | have
decided to participate and | have read the information provided above or the
information provided above has been read to me in the language that | understand
best. | was given the opportunity to ask questions and that they have been answered

to my satisfaction.

Name of the participant:

Signature or left thumb impression of the participant:

Name of the witness;

Signature or |eft thumb impression of the witness:

Name of the investigator:

Signature of the investigator:

DATE: PLACE:

Page 92



Annexures

ANNEXURES — I
PROFORMA
Case number:
Patient name:
Age: Sex:

IP number:

Phone number:

History:
m Onset of symptoms: Acute D Chronic [ |
m Pain:
o Right Hypochondrium ]
o Epigastric ]
o Both D
m Dyspepsia Yes [ ] No ]
m Nausea/vomiting Yes ] No []
Comorbidities:
m Diabetes [ | Hypertension |
On examination: Tenderness: Yes D No ]
Patient eligible for study:  Yes ] No ]
Patient willing to give consent: Yes [ | No ]
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Congenital anomalies and anatomical variations seesturing laparoscopic

cholecystectomy”

Site of Type of anomaly Present |Absent
Anomaly
Gall bladder |1.Buried GB
anomalies ]
2. Floating GB
3. Phrygian GB
4. Parallel to CBD
Cystic duct 1.Short cystic duct
anomalies

2. Long cystic duct

3. Accessory cholecystohepatic duct

Right hepatic
artery
anomalies

Moynihan’s hump

Common
hepatic artery

Long and tortuous course

Cystic artery
anomalies

1.Artery arising above Calot’s

2.Artery anterior to cystic duct

3.Artery posterior to cystic duct

4 Artery right to cystic duct

5.Double cystic artery

6.Aberrant cystic artery

7.Short cystic artery
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“Post operative patient characteristics”

Parameters Yes No

Main Postoperative complications:

Bleeding from drain

Port site sepsis

Biliary leakage

Re-exploration

Shoulder pain

Hospital stay:

1 day

2 days

3 days

4 days

5 days

6 days

7 days

15 days
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ANNEXURES - 111l

CLINICAL PHOTOGRAPHS

Photograph 3: Short cystic duct Photograph 4: Moynihanlsump
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Photograph 5: Accessory Cholecystohepatic Duct Photograph 6: Double Cystic Duct

Photograph 7: Cystic Artery Posterior to Cystic Dud Photograph 8: Double Cystic Artery
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Photografghi: Port Site Sepsis
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KEY TO MASTERCHART

Annexures

S. No. KEY TO MASTERCHART
1. S. no.- SERIAL NUMBER
2. IPNO.- IN PATIENT NUMBER
3. HB- HAEMOGLOBIN
4. TLC- TOTAL LEUKOCYTE COUNT
S. HbAlc- GLY CATED HAEMOGLOBIN
6. USG- ULTRASONOGRAPHY

POST OP- POST OPERATIVE
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ANNEXURE V

MASTERCHART
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1 1174286 09-09-2023 14-09-2023 45 | FEMALE RIGHT YES YES NO YES NO NO 9.4
HYPOCHONDRIUM ’
2 1177190 12-09-2023 16-09-2023 54 MALE RIGHT NO NO YES NO NO NO 10.6
HYPOCHONDRIUM ’
3 1172550 02-09-2023 08-09-2023 36 | FEMALE BOTH YES YES NO NO YES YES 13.1
4 1172558 02-09-2023 09-09-2023 34 MALE BOTH YES YES NO NO NO NO 12.2
5 10001264 18-11-2023 21-11-2023 34 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 115
6 10007866 07-12-2023 11-12-2023 21 | FEMALE RIGHT YES NO NO NO NO NO 12.7
HYPOCHONDRIUM ’
7 1169012 01-09-2023 05-09-2023 48 MALE EPIGASTRIUM NO YES YES YES NO NO 13
8 1169222 02-09-2023 07-09-2023 35 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 13.1
9 1172545 11-09-2023 14-09-2023 27 MALE BOTH NO NO NO NO NO NO 12.2
10 1179232 18-09-2023 24-09-2023 54 MALE RIGHT YES NO NO YES NO NO 13
HYPOCHONDRIUM
11 1164744 03-09-2023 08-09-2023 32 MALE EPIGASTRIUM YES YES NO NO NO YES 115
12 1176234 09-09-2023 14-09-2023 52 | FEMALE EPIGASTRIUM NO NO NO NO YES YES 139
13 1177703 07-09-2023 11-09-2023 42 | FEMALE EPIGASTRIUM YES YES NO YES YES YES 12.8




14 1173878 17-09-2023 22-09-2023 54 MALE BOTH YES YES NO YES NO NO 9.4
15 1175284 16-09-2023 20-09-2023 28 | FEMALE RIGHT NO NO NO NO YES NO 10.6
HYPOCHONDRIUM
16 10024650 01-01-2024 07-01-2024 55 MALE EPIGASTRIUM YES YES NO NO NO NO 13.1
17 1186503 19-09-2023 23-09-2023 65 | FEMALE EPIGASTRIUM YES YES YES YES YES YES 12.2
18 10091058 22-05-2024 26-05-2024 26 | FEMALE BOTH NO NO NO NO YES NO 115
19 1193503 14-09-2023 18-09-2023 29 | FEMALE EPIGASTRIUM NO NO NO NO NO NO 12.7
20 10030449 17-01-2024 22-01-2024 42 | FEMALE EPIGASTRIUM NO YES NO NO NO YES 13
21 10029229 03-01-2024 07-01-2024 45 | FEMALE BOTH YES YES NO NO YES YES 13.1
22 10060140 29-05-2024 02-06-2024 65 | FEMALE BOTH NO NO YES YES YES NO 12.2
23 10061200 30-05-2024 03-06-2024 64 | FEMALE EPIGASTRIUM NO YES NO YES YES NO 13
24 10060132 28-05-2024 01-06-2024 62 | FEMALE EPIGASTRIUM YES YES YES YES YES NO 115
25 10060497 27-05-2024 04-06-2024 28 | FEMALE EPIGASTRIUM NO YES NO NO NO YES 13.9
26 10062416 02-06-2024 06-06-2024 32 | FEMALE BOTH YES YES NO NO NO YES 12.8
27 10065320 15-07-2024 20-07-2024 60 MALE BOTH YES YES NO YES NO NO 13




28 10069190 18-07-2024 23-07-2024 61 MALE BOTH NO NO NO YES NO NO 115
29 10065242 09-07-2024 14-07-2024 48 MALE BOTH YES YES NO NO NO NO 13.9
30 10065103 11-07-2024 15-07-2024 25 | FEMALE EPIGASTRIUM YES NO NO NO NO YES 12.8
31 10066100 16-07-2024 22-07-2024 21 MALE RIGHT YES NO NO NO NO NO 9.4
HYPOCHONDRIUM
32 10059878 30-06-2024 04-07-2024 50 MALE BOTH NO NO YES NO NO NO 10.6
33 10061175 11-07-2024 16-07-2024 29 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 13.1
34 10063638 15-07-2024 20-07-2024 49 MALE EPIGASTRIUM YES YES NO NO NO NO 12.2
35 10060270 08-07-2024 13-07-2024 60 | FEMALE EPIGASTRIUM NO NO YES YES NO NO 115
36 10062151 20-07-2024 27-07-2024 34 | FEMALE RIGHT YES NO NO NO NO YES 12.7
HYPOCHONDRIUM
37 10062945 21-07-2024 25-07-2024 37 MALE EPIGASTRIUM NO NO NO NO NO NO 13
38 10056840 13-06-2024 17-06-2024 50 MALE BOTH YES YES YES NO NO YES 13.1
39 10057164 17-06-2024 21-06-2024 35 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 115
40 10053471 11-06-2024 15-06-2024 40 | FEMALE RIGHT YES YES NO NO YES NO 12.7
HYPOCHONDRIUM
41 10053711 11-06-2024 19-06-2024 54 MALE EPIGASTRIUM NO NO YES YES NO YES 13




42 10047697 29-05-2024 03-06-2024 59 | FEMALE EPIGASTRIUM NO NO NO NO YES NO 13.1
43 10047869 01-06-2024 06-06-2024 56 | FEMALE EPIGASTRIUM YES NO NO YES YES NO 12.2
44 10047899 05-05-2024 09-05-2024 47 | FEMALE EPIGASTRIUM YES NO NO NO YES NO 13
45 10046740 11-05-2024 18-05-2024 45 | FEMALE RIGHT YES NO NO YES YES NO 115
HYPOCHONDRIUM
46 10044732 02-05-2024 07-05-2024 52 | FEMALE EPIGASTRIUM YES NO NO NO YES NO 13.9
47 10040754 18-04-2024 23-04-2024 29 | FEMALE EPIGASTRIUM YES YES NO NO YES NO 12.8
48 10040655 17-04-2024 21-04-2024 34 MALE BOTH YES NO NO NO NO NO 9.4
49 10038546 02-04-2024 05-04-2024 48 | FEMALE BOTH YES NO NO NO YES NO 10.6
50 10040027 15-04-2024 20-04-2024 35 MALE RIGHT YES YES NO NO NO NO 13.1
HYPOCHONDRIUM
51 10036749 05-04-2024 13-04-2024 48 | FEMALE BOTH YES YES NO YES NO YES 12.2
52 10031937 01-04-2024 09-04-2024 57 MALE EPIGASTRIUM YES YES YES YES NO YES 12.7
53 10030608 29-03-2024 04-04-2024 45 MALE EPIGASTRIUM YES NO YES NO NO NO 13
54 10030362 30-03-2024 10-04-2024 61 | FEMALE BOTH NO YES NO YES NO YES 13.1
55 10030664 30-03-2024 04-04-2024 33 MALE RIGHT YES YES NO NO NO YES 12.2

HYPOCHONDRIUM




56 10029418 27-03-2024 31-03-2024 53 | FEMALE EPIGASTRIUM YES YES YES NO YES NO 13
57 10029465 26-03-2024 31-03-2024 63 MALE EPIGASTRIUM YES NO YES YES NO NO 115
58 10025970 22-03-2024 27-03-2024 40 | FEMALE EPIGASTRIUM NO NO NO NO YES YES 13.9
59 10027857 24-03-2024 28-03-2024 43 | FEMALE EPIGASTRIUM NO NO NO NO YES YES 12.8
60 10027263 25-03-2024 31-03-2024 58 | FEMALE BOTH YES YES NO NO YES YES 13
61 10027447 22-03-2024 27-03-2024 62 | FEMALE BOTH YES YES NO NO YES YES 115
62 10025988 20-03-2024 24-03-2024 31 MALE EPIGASTRIUM NO NO NO NO NO YES 13.9
63 10025908 19-03-2024 24-03-2024 51 | FEMALE EPIGASTRIUM YES YES YES NO YES NO 12.8
64 10026260 20-03-2024 27-03-2024 60 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 9.4
65 10021437 14-03-2024 22-03-2024 62 MALE RIGHT NO YES NO YES NO YES 10.6
HYPOCHONDRIUM
66 10021549 13-03-2024 20-03-2024 60 MALE BOTH YES NO NO YES NO NO 13.1
67 10068223 29-07-2024 04-08-2024 55 MALE BOTH NO NO YES YES NO YES 12.2
68 10032585 29-03-2024 04-04-2024 32 | FEMALE EPIGASTRIUM YES YES NO NO YES NO 8.7
69 10025228 14-03-2024 19-03-2024 38 | FEMALE EPIGASTRIUM YES NO NO NO YES NO 13.3




RIGHT

70 10003531 03-12-2023 09-12-2024 28 | FEMALE HYPOCHONDRIUM NO YES NO NO NO YES 14.2
71 10023128 11-03-2024 17-03-2024 42 MALE BOTH YES NO YES NO NO NO 14.3
72 10042057 22-04-2024 26-04-2024 60 MALE EPIGASTRIUM YES YES NO YES NO NO 10.9
73 10045098 24-04-2024 29-04-2024 65 | FEMALE RIGHT NO YES YES YES YES YES 13.8
HYPOCHONDRIUM ’
74 10035648 11-04-2024 19-04-2024 64 | FEMALE BOTH NO NO NO YES NO NO 145
75 10044834 25-04-2024 30-04-2024 48 MALE EPIGASTRIUM YES YES YES YES NO NO 9.8
76 10014057 11-01-2024 15-01-2024 55 [ FEMALE EPIGASTRIUM NO NO NO NO NO NO 12.2
7 10018853 12-01-2024 14-01-2024 47 | FEMALE EPIGASTRIUM NO NO NO YES NO NO 16.4
78 10025020 19-01-2024 22-01-2024 40 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 12.6
79 10003531 28-12-2023 02-01-2024 26 | FEMALE EPIGASTRIUM NO YES NO NO NO YES 15.2
80 10036505 18-03-2024 21-03-2024 22 | FEMALE RIGHT YES YES NO NO NO YES 12.4
HYPOCHONDRIUM ’
81 10048091 11-04-2024 16-04-2024 27 | FEMALE RIGHT NO YES NO NO NO YES 111
HYPOCHONDRIUM '
82 10039715 22-02-2024 28-02-2024 28 MALE EPIGASTRIUM NO NO NO NO NO NO 11.2
RIGHT
83 10028717 11-02-2024 16-02-2024 36 MALE NO NO NO NO NO YES 9.7

HYPOCHONDRIUM




RIGHT

84 10040580 14-04-2024 18-04-2024 40 MALE HYPOCHONDRIUM YES YES NO NO NO YES 125
85 10025020 12-01-2024 18-01-2024 40 | FEMALE BOTH NO NO NO NO NO NO 125
86 10014603 11-11-2023 17-11-2023 44 | FEMALE EPIGASTRIUM YES NO NO YES NO YES 145
87 10031180 20-02-2024 25-02-2024 56 | FEMALE EPIGASTRIUM YES NO YES NO NO NO 10.8
88 10032327 02-03-2024 06-03-2024 43 | FEMALE BOTH YES YES NO NO NO YES 10
89 10031343 28-02-2024 08-03-2024 55 [ FEMALE BOTH YES NO NO YES NO YES 8.7
90 10030780 24-02-2024 28-02-2024 37 | FEMALE RIGHT YES YES NO NO NO NO 13.7
HYPOCHONDRIUM
91 10030935 24-02-2024 04-03-2024 38 MALE EPIGASTRIUM NO NO NO NO NO YES 10.8
92 10029573 18-01-2024 25-01-2024 63 MALE BOTH YES YES YES YES NO YES 145
93 10021573 11-01-2024 18-01-2024 62 MALE RIGHT YES YES NO YES NO YES 12.7
HYPOCHONDRIUM
94 10023374 13-01-2024 19-01-2024 55 [ FEMALE EPIGASTRIUM YES YES YES NO NO YES 13.7
95 10023174 13-01-2024 18-01-2024 28 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 6.9
96 10068413 16-07-2024 21-07-2024 45 MALE EPIGASTRIUM YES NO NO NO YES YES 13.1
97 10068540 17-07-2024 21-07-2024 42 | FEMALE EPIGASTRIUM YES YES NO NO YES NO 12




RIGHT

98 10065808 16-07-2024 21-07-2024 40 | FEMALE HYPOCHONDRIUM YES NO YES NO YES YES 10.5

99 10064885 14-07-2024 19-07-2024 54 [ FEMALE BOTH YES YES NO NO NO NO 13.4
100 10061134 05-07-2024 13-07-2024 44 | FEMALE BOTH YES YES NO YES NO YES 11
101 10076231 11-07-2024 15-07-2024 56 MALE EPIGASTRIUM YES YES YES NO NO YES 13.7
102 10075230 09-07-2024 14-07-2024 33 | FEMALE EPIGASTRIUM YES NO NO NO NO YES 10
103 10074562 06-07-2024 10-07-2024 27 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 157
104 10071062 01-07-2024 07-07-2024 48 MALE EPIGASTRIUM YES YES YES NO NO NO 157
105 10070131 30-06-2024 06-07-2024 45 | FEMALE EPIGASTRIUM YES YES NO YES NO NO 12.3
106 10070271 01-07-2024 07-07-2024 38 MALE RIGHT YES NO NO NO NO NO 11

HYPOCHONDRIUM

107 10073256 11-07-2024 15-07-2024 62 | FEMALE EPIGASTRIUM NO YES YES YES NO NO 14
108 10075696 14-07-2024 20-07-2024 58 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 144
109 10076319 15-07-2024 22-07-2024 51 | FEMALE BOTH YES NO NO YES NO NO 12.8
110 10077665 18-07-2024 22-07-2024 50 | FEMALE EPIGASTRIUM YES NO YES NO NO NO 12.8
111 10081407 20-07-2024 25-07-2024 38 MALE EPIGASTRIUM YES YES NO NO NO YES 10.8




112 10080528 16-07-2024 20-07-2024 53 | FEMALE EPIGASTRIUM NO NO NO NO NO NO 11.2
113 10081369 18-07-2024 22-07-2024 33 | FEMALE RIGHT YES NO NO NO NO NO 11.7
HYPOCHONDRIUM '
114 10081515 19-07-2024 23-07-2024 63 MALE RIGHT NO NO NO YES NO NO 12.7
HYPOCHONDRIUM '
115 10083482 22-07-2024 28-07-2024 48 MALE EPIGASTRIUM YES NO NO NO NO NO 11
116 10083698 24-07-2024 30-07-2024 65 | FEMALE BOTH YES YES YES NO NO YES 12.1
117 10083732 24-07-2024 31-07-2024 38 MALE EPIGASTRIUM YES YES NO NO NO YES 114
118 10085432 27-07-2024 01-08-2024 34 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 135
119 10087613 29-07-2024 03-08-2024 30 | FEMALE BOTH YES NO NO NO NO NO 12
120 10088805 31-07-2024 04-08-2024 33 | FEMALE RIGHT YES NO NO NO YES YES 12.4
HYPOCHONDRIUM '
121 10088817 28-07-2024 01-08-2024 61 MALE EPIGASTRIUM YES NO YES NO NO YES 12.8
122 10090791 31-07-2024 05-08-2024 62 | FEMALE EPIGASTRIUM NO NO NO NO YES NO 12
123 10091319 07-08-2024 11-08-2024 31 | FEMALE RIGHT YES NO NO NO YES NO 83
HYPOCHONDRIUM ’
124 10097588 16-08-2024 21-08-2024 56 | FEMALE EPIGASTRIUM YES NO NO NO NO NO 12.1
125 10096849 03-08-2024 07-08-2024 43 MALE EPIGASTRIUM YES YES NO NO NO NO 113




RIGHT

126 10092211 01-08-2024 06-08-2024 62 MALE HYPOCHONDRIUM NO NO NO YES NO NO 12.1
127 10100953 18-08-2024 22-08-2024 48 | FEMALE RIGHT YES YES NO NO NO YES 13.9
HYPOCHONDRIUM
128 10106264 22-08-2024 28-08-2024 57 MALE BOTH YES YES YES NO NO YES 114
129 10109144 21-08-2024 29-08-2024 53 | FEMALE EPIGASTRIUM YES NO NO NO NO YES 13.8
130 10073874 22-07-2024 28-07-2024 56 | FEMALE RIGHT NO YES NO NO NO NO 12.3
HYPOCHONDRIUM
131 10061174 07-07-2024 14-07-2024 53 MALE EPIGASTRIUM NO YES NO YES NO YES 14
132 10074264 11-07-2024 15-07-2024 40 | FEMALE BOTH NO NO NO NO NO NO 145
133 10042254 05-04-2024 09-04-2024 36 | FEMALE EPIGASTRIUM YES YES NO NO NO YES 11.2
134 10054624 17-04-2024 22-04-2024 24 | FEMALE BOTH NO NO NO NO NO NO 13.6
135 10022941 11-02-2024 18-02-2024 64 | FEMALE BOTH YES NO YES YES YES NO 11.8
136 10042655 09-04-2024 13-042024 28 | FEMALE BOTH NO NO NO NO NO NO 12.2
137 10062944 01-07-2024 06-07-2024 37 MALE EPIGASTRIUM NO NO NO NO NO NO 13
138 10056840 12-06-2024 16-06-2024 50 MALE BOTH YES YES YES NO NO YES 13.1




