The Value of Preoperative
Ultrasonography in Predicting Technical
Difficulties during Laparoscopic
Cholecystectomy

Thesis

Submitted for Partial fulfillment of MD degree
In general surgery

By

Ahmad Mohammed Ahmad Nasser
(M.B., B.CH, M SC)
Cairo University

Supervised by
Prof. Dr: Mostafa Abd El-Hamid Soliman

Professor of General Surgery
Faculty of Medicine
Cairo University

Dr/ Ahmed Mahmoud

Lecture of general surgery
Faculty of Medicine
Cairo University

Faculty of Medicine
Cairo University

2015



a8 Lo 4 guall Dilas gally andll ) 3 o
ol ya) ol gl il gl ad g5 8 da) all
““ Sev \

J\.L:.\Ah EJ\JAS\

il

O\JﬂSﬁ\%Jé&SJM;\.‘\hﬂ
hwh\ﬁit@

dalally clall (g sl
uadi (8 daaly -uhall 418

Oaes deallne dhiaae /o]

dalad) da)_all M
3_AlAl daaly ulal) AulS

Jg—ana A _aal /2
hu\h\y\ QA
3_AlAl daaly -ulal) AulS

al) 4408
5 yalall daala
\‘.\o



First and foremost, I feel always indebted to g0d,- the
Kind and Merciful.

I am greatly honored to express my deep respect and
gratitude to Prof. Dr. Mostafa Abd El Hamid Soliman,
the eminent professor of General and laparoscopic Surgery,
Cairo University, for his faithful supervision, understanding,
help and encouragement in initiating and completing this work,
whose sincere guidance and support had a significant impact
on the structure and relevance of the research. I do feel too

much indebted and too much grateful to him, now and for the
rest of my life.

I am very much obliged and most grateful to Dr. Ahmad
Mahmoud, Lecturer of General Surgery, Cairo University for
his overall supervision to all steps of the work, great help and
support throughout all the steps of this work,

I am also obliged to all my professors, my seniors and my

colleagues for their continuous help and encouragement.

Candidate




Abstrcat

Preopeativ u ltra sonography was done to all patients &4paramdes

Were delected namety gb wall thi ckness , GBSge , impaction neck
Stones&GB stone s:3e .LC was done to those patients & rellected that GB
Wall thickness , contrcted GB , impacted neck stone & stone s:3e increases
Ditticultis , timming operation , post opercdive complications & in cadence

Conversion to open surgery . so presence these bactors orone

Key word:

Laparoscopic Cholecystctomy Gallbladder

Wall thickness ultrasonography Stones



Contents

List of Contents

Subject Page No.

List of ADDreviations .........ccccccviieiiiiii [
LISt Of TaDIES ..o i
LISt OF FIQUIES......ee e 1\
INErOAUCTION. ...t e 1
AIM OF the WOIK ... 4

Review of Literature

Embryology and Anatomy of the Biliary tract and

the Gall Bladder .........cccoovviiiieiiec s 5
Pathophysiology of Bile Secretion.............cccccoevveevieeiieeennnen, 19
MaNAGEMENT ...t 24
Patients and Methods ...........ccooviiiiiiiniie e 43
RESUIES ..t 49
DISCUSSION ...ttt 73
SUMMIATY ..ttt snbr e 79
RETEIENCES ...t e 82

ATFabIC SUMMANY ....coiii e —_




List of Abbreviations

List of Abbreviations

Abbr. Full-term

CBD

Cl

CT

GB

HIDA

10C

LC

OR

NS

US

: Common bile duct

: Confidence interval

: Computed tomography

: Gallbladder

: Hydroxyiminodiacetic acid

- Intraoperative cholangiography
. Laparoscopic cholecystectomy
: Odds ratio

- Significant

: Non significant

: Ultrasound

: Beta coefficient




List of Tables

List of Tables

Table No. Title Page No.
Table (1): Male and female incidence..........cccccceevvvevieiieennee, 49
Table (2): AQE INCIAENCE ......ccveeeieecie e 50
Table (3): GB thickness by U/S and No. of cases...................... 51
Table (4): GB size by U/S and No. 0of CaSes .........ccccceevvveeeinnnnnn, 52
Table (5): Stone mobility by U/S and No. of cases: .................. 53
Table (6): Stone size by U/S and No. of cases.........c..cccoeeeuneen, 54
Table (7): Time of operation ..........ccccceovevveiie v 55
Table (8): Relation between GB wall thickness,
operation time and NO. Of CaSeS ........cccccevevcvverriennnnnn, 56
Table (9): Relation between GB size, operation time
and NO. OF CASES......cceviuiiieiie e 57
Table (10): Relation between GB stone mobility,
operation time and NO. Of CaS€eS ..........cccvevvvveevneennn, 58
Table (11): Relation between GB stone size, operation
time and NO. OF CaSES .......cccevvvvevieieccee e, 59
Table (12): Multi-variate analysis to predict the
operational time..........cccoccvevie i, 60
Table (13): Relation between GB wall thickness and
technical difficulties ...........cccoceevie i, 61
Table (14): Relation between GB size and technical
AIffICUITIES ..o 62
Table (15): Relation between GB stone mobility and
technical difficulties .........cccoovviii i, 63




List of Tables

List of Tables o)

Table No. Title Page No.
Table (16): Relation between GB stone size and

technical diffiCulties .........cccoovevie i, 64
Table (17): Multi-variate analysis to predict difficulties................. 65
Table (18): Relation between GB wall thickness and

CONVErsSion t0 OPEN SUIGETY ....oovvveiveeeieerieesieesieesneeans 65
Table (19): Relation between GB size and conversion to

OPEN SUFGETY ..vvvveeiieriieeeiieeesstreeesiree s s iene s nnreeesnnneee e 65
Table (20): Relation between stone mobility and

CONVErsion t0 OPEN SUIGETY ....cccvvevveeiveeiieeseeesiee s, 66
Table (21): Relation between stone size and conversion

t0 OPEN SUMGETY ...ttt e 66
Table (22): Different causes of conversion to open

SUPGETY .t e ettt e e e 67
Table (23): Relation between pre-operative U/S parameters

and different causes of conversion to open

00T o S 67
Table (24): Multi-variate analysis to predict Conversion ............... 68
Table (25): Incidence of postoperative complications in

thick wall GB...........cooiii e 69
Table (26): Incidence of postoperative complications in

contracted and normal size GB .........cccccccevvveviiecnnnnn, 70
Table (27): Incidence of postoperative complications in

impacted stone in GB necK.........ccccoe v, 71
Table (28): Incidence of postoperative complications in

relation to GB StONe SIZ& ......cocvvvvveviiniienin e 72




List of Figures

List of Figures

Figure No. Title Page No.
Figure (1): Anterior aspect of the biliary anatomy ..................... 6
Figure (2): Intrahepatic gallbladder ..........c..ccceeveviiiieine, 10
Figure (3): Floating gallbladder ...........ccccooveviiiiiiieeee, 10
Figure (4): Identify Rouviere’s Sulcus before clipping .................. 16
Figure (5): The arterial supply of gallbladder and Callot's
tHANGIE oo 17
Figure (6): Abdominal ultrasound of gallbladder with
multiple echogenic gallstones...........ccccocvveviveniennn. 25
Figure (7): Differnetiation between gallbladder polyps and
gallbladder Stones..........cccevveiie i, 26
Figure (8): Trocar placement for laparoscopic cholecystectomy...35
Figure (9): Methods of retracting the gallbladder brings the
cystic and common ducts into alignment and
makes them appear as 0Ne .........cccevvevviveeveesiieesieennns 36
Figure (10): The critical view of safety ..........ccccocvveveiiiciiecnnenn, 37
Figure (11): Dissection of cystic duct and artery..........c.ccccoe...... 38
Figure (12): Chart of male and female incidence ........................ 49
Figure (13): Chart of age distribution among patients................. 50
Figure (14): Chart of GB wall thickness, sex and no. of cases
aAMONQ PALIENTS. ..eevvvveiie e 51
Figure (15): Chart of GB size, sex and No. of cases among
PALIENTS. ... 52
Figure (16): Chart of GB stone mobility, sex and No. of cases
aAMONg PALIENTS. ...oovvvviiie e 53
Figure (17): Chart of GB stone size, sex and No. of cases
aAMONQ PALIENTS. ...ovvveeiiecieecee e 54
Figure (18): Time of operation and percentage of cases................. 55

\Y



List of Figures

List of Figures (o,

Figure No. Title Page No.
Figure (19): Relation between GB wall thickness, operation
time and NO. Of CaSES. ......ccccveviviiiiere e 56
Figure (20): Relation between GB size, operation time and
NO. OF CASES ..vviiiiicie e 57
Figure (21): Chart of relation between GB stone mobility,
operation time and NoO. of Cases.........ccccecevvevcvveennnn, 58
Figure (22): Chart of relation between GB stone size,
operation time and NO. Of Cases..........cccceevvverveernenn, 59
Figure (23): Chart of relation between GB wall thickness and
technical diffiCulties........c.cccevvviiiinniiini e 61
Figure (24): Chart of relation between GB size and technical
AIffICUITIES ..o, 62
Figure (25): Chart of relation between GB stone mobility and
technical difficulties...........ccccovvevii i, 63
Figure (26): Chart of relation between GB stone size and

Figure (27):

Figure (28):

Figure (29):

Figure (30):

Figure (31):

technical diffiICUItIES........covveeeeeeeee e 64

Chart of relation between preoperative U/S four
parameters and rate of conversion to open

SUPGETY wtetee ettt e e 66
Chart of incidence of post operative
complications in thick wall GB. ...............cccceveeen, 69
Chart of incidence of post operative

complications in contracted and normal size GB. ...70

Chart of incidence of postoperative complications
in impacted stone in GB neck. ........cccoovvvvrrnnininene, 71

Chart of incidence of postoperative complications
in relation to GB StoNe SIZe. ......ccoveveeveveieceecese e, 72




Introduction

Introduction

In almost all sonographic surveys, gallstones are more frequent in

women than in men and the majority of individuals were unaware
of having gallstones. Gallstones may remain silent (asymptomatic)
for a certain period of time or they can produce biliary pain by
transient obstruction of the cystic duct. Furthermore, complications
related to cholelithiasis may develop in some individuals, namely
acute cholecystitis (including hydrop and empyema of gallbladder),
choledocholithiasis with or without jaundice or cholangitis, gallstone
pancreatitis, gallstone ileus, Bouveret's syndrome (a gastric outlet
obstruction secondary to impaction of a gallstone in the pylorus or
proximal duodenum. It is therefore a very proximal form of gallstone
ileus according to Bouveret (1893) and even gallbladder carcinoma
(Birbas et al., 2006).

The findings of a physical examination are usually completely
normal in patients with chronic cholecystitis, particularly between
pain attacks. During an episode of biliary pain, mild right upper
quadrant tenderness may be present. Liver function tests (LFTSs) are
also usually normal in patients with uncomplicated cholelithiasis
(Birbas et al., 2006).

The confirmation or exclusion of gallstone disease in patients
with symptoms attributable to gallstones is achieved by

ultrasonography which provides 95-98% sensitivity and specificity



http://radiopaedia.org/articles/missing?article%5Btitle%5D=gastric-outlet-obstruction
http://radiopaedia.org/articles/missing?article%5Btitle%5D=gastric-outlet-obstruction
http://radiopaedia.org/articles/gallstone_ileus
http://radiopaedia.org/articles/gallstone_ileus

Introduction

for the diagnosis of gallstones greater than 2 mm in diameter (Shea
etal., 1994).

The treatment of choice for patients with symptomatic
cholelithiasis is elective laparoscopic cholecystectomy (LC) (Shea et
al., 1996).

Assessment of the patient's general condition and anesthesia
risk factors is crucial to the perioperative management of the
patient. Equally important for the patient with gallstones is the
attribution of atypical symptoms to gallstones or other possible
causes, as they tend to persist after cholecystectomy (Lahmann et
al., 2004).

Transabdominal ultrasound is the radiologic procedure of
choice for identifying gallstones and bile duct dilation. Ultrasound
IS noninvasive, inexpensive, and widely available. Patients should
receive nothing by mouth for several hours prior to performing an
ultrasound examination so that the gallbladder is fully distended.
Gallstones create echoes that are reflected back to the ultrasound
probe. The ultrasound waves cannot penetrate the stones; and
therefore, acoustic shadowing is seen posterior to the stones. In
addition, gallstones that are free-floating in the gallbladder will
move to a dependent position when the patient is repositioned
during scanning. When these two features are present, the

accuracy of ultrasound at diagnosing gallstones approaches 100%.
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Echoes without shadows may be caused by gallbladder polyps
(Blakeborough et al., 2003).

The pre prandial GB wall normally measures less than 3mm.
Thickening of the GB wall doesn't have to be a sign of
inflammation since it can be found in many conditions, including

ascites, hypoalbuminemia, or right sided cardiac insufficiency.
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Aim of the Work

The purpose of this study is to determine the value of three
I parameters detected by pre-operative ultrasonography namely
gall bladder wall thickness, contracted gall bladder and impaction of
gall stones at the neck of the gall bladder in predicting the success of
laparoscopic cholecystectomy. Gall bladder wall thickness was

chosen as it is easy to measure.
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Embryology and Anatomy of the Biliary
tract and the Gall Bladder

I. Embryoloqy of the Biliary Tract

The liver and the biliary tract are derived from the distal part

of the foregut.

The liver first appears in the 3 weeks embryo as a hollow
endodermal bud from the foregut. This bud, the future hepatic
diverticulum, consists of rapidly proliferating cells that penetrate
into the septum transversum in the ventral mesogastrium. These
cells eventually develop into the liver; the connection between the
hepatic diverticulum and the foregut is preserved to form the bile
duct. A ventral outgrowth of the bile duct gives rise to the gall
bladder and the cystic duct. As the intestine rotates, the entrance
from the bile duct into the duodenum moves to a posterior position
and the common bile duct comes to lie behind the duodenum and

the pancreas (Britton and Savage, 2004).




