Laparoscopic Versus Open
Appendectomy
Thesis
Submitted for Partial Fulfillment of the Master
Degree in General Surgery
By

Mohammed Adel Hassan Mohammed
M.B.B.Ch, Faculty of Medicine, Ain Shams University

Under Supervisors
Prof. Ashraf Farouk Abadeer

Professor of General Surgery
Faculty of Medicine — Ain Shams University

Assist. Prof. Mohammed Aly Lashin

Assistant Professor of General Surgery
Faculty of Medicine — Ain Shams University

Faculty of Medicine
Ain Shams University
2018






ACKNOWLEDGEMENT

—

First of all, thanks to Allah whose magnificent help was

the main factor in completing this work.

No words could express my deepest thanks and
appreciation to Prof. Dr. Ashraf Farouk Abadeer,
Professor of General Surgerq, Facultg of Medicine, Ain

Shams University, for inspiring me with the idea of this
work. His patience, precious advice and 8uic1ance

enlightened my way throughout this work.

| am also deeply indebted to Assist. Prof. Dr.

Mohammed Alg Lashin, Assistant Professor of General
Surgery, Faculty of Medicine, Ain Shams University, for

his kind 11e1p, 8uidance, useful advices, continuous

encouragement and support all through my entire work.

Finally, | must express my very profound gratitude to my
parents and to my wife for providing me with unfailing
support and continuous encouragement throughout my
years of study and through the process of researching
and writing this thesis. This accomplishment would not

have been possible without them.



List of Contents

Contents
Subjects Page
List of abbreviations..........oooeeeececoeeceee
LISt OF FIQUIES. ... Il
I ES A0 = o] L= VI

e INtroduction ... 1
® AIMOTTNE WOUK oo 3

e Review of Literature

¢ Anatomy ... 4
¢ Function of AppendiX............. 22
¢ Pathology of Appendicitis 24
¢ Diagnosis ... 39
e Patients and Methods........... 130
@ RESUILS ..o 137
®  DIUSCUSSION......ccoo e 151
®  SUMIMANY ..o 164
® CONCIUSION......oo 167
® REFEIENCES. ... 168

e Arabic Summary




List of Abbreviations

AAA : Abdominal Aortic Aneurysm
CT . Computed tomography

DKA : Diabetic Ketoacidosis

GALT : Gut-associated lymphoid tissue
GYN : Gynecologic

IgA : Immunoglobulin A

LA . Laparoscopic Appendectomy
Ml : Myocardial Infarction

OB : Obstetric

oL : Open Appendectomy

PID : Pelvic Inflammatory Disease




E:o !0!(7.

List of Figures

No. Figure Page
1 | Development of the appendix 9
2 | The interior of the cecum 11
3 | Endoscopic appearance of the appendix 13

orifice
4 | Graphic illustration of appendiceal position 15
5 | The attachment of the appendix to the 16
cecum and terminal ileum
6 | Blood supply of the appendix 18
7 | Variations in the origin of the accessory 18
appendicular arteries
8 | Rate of appendiceal rupture by age group 27
9 | Incidence of negative appendectomies by 97
age group

10 | The psoas sign 54
11 | Anatomic basis for the psoas sign 54
12 | The obturator sign 55
13 | Anatomic basis for the obturator sign 56
14 | Normal appendix; barium enema | .

radiographic examination

15 | Perforated appendicitis with  abscess; 63

computed tomography scan

16 | Computed tomography scan reveals an

. : 64
inflamed appendix

17 | Acute suppurative appendicitis; contrast- 65

enhanced, fat-suppressed MRI

18 | Algorithm for the evaluation and 79

management of patients with appendicitis




0. Figure Page
19 | Optional incisions for appendectomy 94
20 | Muscle-splitting incision 94
21 | The appendix and the cecum are rolled out 95

of the incision
22 | The appendiceal vascular arcade is taken
: 95
between clamps and ligated
23 | A purse sting suture is placed around the 95
stump
24 | Position of the patient in laparoscopic 108
appendectomy
25 | Trocar placement 110
26 | Trocar positioning 110
27 | Camera in the left iliac fossa 111
28 | Laparoscopic appendectomy: Trocar 111
placement
29 | Stapler technique: the transection of the 114
mesoappendix
30 | Stapler technique: the transection of the 115
appendix
31 | Exposure of the appendix and creation of a
: i i 117
window in the mesoappendix
32 | Mobilization of the cecum for retrocecal
=< _ . 117
location of the appendix
33 | Laparoscopic appendicectomy 118
34 | Intraoperative findings of laparoscopic 140
cases
35 | Intraoperative findings of open cases 140
36 | Comparison between time in both groups 141




E:o Eﬂl(}.

No. Figure Page
37 | Comparison between hospital stay and time
: 146
to return to work in both groups
38 | Laparoscopic exploration of peritoneal 147
cavity
39 | Laparoscopic appendiceal dissection 148
40 | Laparoscopic division of mesoappendix
: 148
between clips
41 | Right ovarian cyst detected by laparoscope 149




List of Tables

No. Table Page

1 | Bacteria commonly isolated in perforated 30
appendicitis.

2 | Common Symptoms of Appendicitis. 47

3 | The modified Alvarado score. 48

4 | Differential diagnosis for acute abdominal a5
pain.

5 |Age distribution in the 2 groups (40

= . 137
patients)

6 | Intraoperative findings. 139

7 | Operative time in the 2 groups. 141

8 | Overall postoperative complications. 144

9 | Individual postoperative complications. 144

10 | Hospital stay and time needed to return to 145
work.

11 | Time interval for analgesia needed and fluid 146
tolerance.

\



Introduction

Introduction

Appendicitis is the most common cause of surgical
abdomen in all age groups .Approximately 7-10 % of the
general population develops acute appendicitis with the
maximal incidence being in the second and third decades
of life.

Open appendectomy has been the gold standard for
treating patients with acute appendicitis for more than a
century, but the efficiency and superiority of laparoscopic
approach compared to the open technique is the subject of
much debate nowadays (Kurtz and Heimann, 2001).

The introduction of laparoscopic surgery has
dramatically changed the field of surgery and now it is
possible to perform almost any kind of procedure under
laparoscopic visualization. Laparoscopic appendectomy
was first described by Kurt Semm in 1983 and the
application of the laparoscopic approach for acute
appendicitis was first reported by Schreiber in 1987. With
advances in technology and surgical technique,
laparoscopic appendectomy has become the novel
alternative in the treatment of appendicitis in the last 2
decades (Kehgias et al., 2008).
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There is evidence that minimal surgical trauma
through laparoscopic approach resulted in significant
shorter hospital stay, less postoperative pain, faster return
to daily activities in several settings related with
gastrointestinal surgery (Biondi et al., 2014).

However, several retrospective studies, several
randomized trials and meta-analyses (Wei and Qi, 2010).
Comparing laparoscopic with open appendectomy have
provided conflicting results. Some of these studies have
demonstrated better clinical outcomes with the
laparoscopic approach (Bresciani, 2005). While other
studies have shown marginal or no clinical benefits (Olmi
and Magnone, 2005) and higher surgical costs. Bearing in
mind that laparoscopic appendectomy, unlike other
laparoscopic procedures (Biondi et al., 2014), has not been
found superior to open surgery for acute appendicitis, we
designed the present study to determine any possible
benefits of the laparoscopic approach.
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Aim of the Work

To compare laparoscopic appendectomy versus open
appendectomy as regards operative time, findings,
postoperative complications, pain and hospital stay.
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1. Historical Background:

The appendix was probably first noted as early as the
Egyptian  civilization (3000 BC). During the
mummification process, abdominal parts were removed
and placed in Coptic jars with inscriptions describing the
contents. When these jars were uncovered, inscriptions
referring to the "worm of the intestine” were discovered,
(Herrinton, 1991).

Aristotle and Galen did not identify the appendix
because they both dissected lower animals, which do not
have appendices, (Herrinton, 1991).

Leonardo da Vinci first depicted the appendix in
anatomic drawings in 1492, (Ho HS, 1999).

In 1521, Jacopo Beregari da Capri, a professor of
anatomy in Bologna, identified the appendix as an
anatomic structure. In the 1500s, Vesalius (1543) and Pare
(1582) referred to the appendix as the caecum. Laurentine
compared the appendix to a twisted worm in 1600, and
Phillipe Verheyen coined the term appendix vermiformis in
1710, (Herrinton, 1991).
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In 1886, Reginald Fitz of Boston correctly identified
the appendix as the primary cause of right lower quadrant
inflammation. He coined the term appendicitis and
recommended early surgical treatment of the disease (Ellis
et al., 1997).

Credit for performance of the first appendectomy goes
to Claudius Amyand, a surgeon at St. George's Hospital in
London in 1736.The first published account of
appendectomy for appendicitis was by Kronlein in 1886.
However, this patient died 2 days postoperatively. Fergus,
in Canada, performed the first elective appendectomy in
1883, (Ellis et al., 1997).

The greatest contributor to the advancement in the
treatment of appendicitis is Charles McBurney. In 1889, he
published his landmark paper in the New York Medical
Journal describing the indications for early laparotomy for
the treatment of appendicitis. It is in this paper that he
described McBurney's point as the point of "maximum
tenderness”, when one examines a case with appendicitis,
(John et al., 2007).

2. Embryology and development of appendix:

The appendix and the cecum develop as outpouchings
of the caudal limb of the midgut loop in the sixth week of
human  development.  The  appendix  becomes
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distinguishable by its failure to enlarge as fast as the
proximal cecum. This difference in growth rate continues
into postnatal life. By the fifth month, the appendix
elongates into its vermiform shape, (Williams et al., 1994).

At birth, the appendix is located at the tip of the
cecum, but due to unequal elongation of the lateral wall of
the cecum, the adult appendix typically originates from the
posteromedial wall of the cecum, caudal to the ileocecal
valve, (Soybel et al., 2000).

Congenital Anomalies:
Appendiceal variations are few, and are all rare.

e Absence of the Appendix: Congenital absence of the
appendix is extremely rare, (Hei, 2003).

e Ectopic Appendix: In cases of malrotation of the
bowel, where the caecum fails to descend to its
normal position, the appendix may be found in the
epigastrium, abutting against the stomach or beneath
the right lobe of the liver .In this situation, the
symptoms and signs of acute appendicitis may
mimic acute cholecystitis, (Ellis et al., 1997).

o Left-Sided Appendix:

1. Situs inversus viscerum.




