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ABSTRACT

Background: Appendicitis is a frequently encountered surgicamergency.
Appendicitis presents a significant healthcare bordjlobally. The study aims to
compare suprapubic vs umbilical port in visualiaatof appendix and to determine the
easiness of surgery in laparoscopic appendectomy.

Methods: A prospective cross-sectional study was conductitldl 8 patients divided
into two groups. Group A underwent laparoscopic esygectomy using umbilical
camera port, while Group B underwent laparoscopigeadectomy using suprapubic
camera port. Data on Age, gender, position of aggetime taken for visualization of
appendix from the start of surgery, visualizatidril@ocecal junction, easiness to trace
the bowel, ease of dissection and operative tinsiajery were collected and analysed.
Results: Time taken for visualization of appendix from tharsof surgery was lesser in
the Group B when the position of appendix was tetegal and sub caecal while was
lesser in the Group A when the position of appemdis pelvic and pre-ileal.

Ease of dissection was better in the suprapubiteca port due to better visualization
of appendix as the majority were retrocaecal intjmrs Operative time of surgery was
significantly lower in Group B (58.3 minutes) com@a to Group A (65.6 minutes).

No significant difference in the visualization ¢éacecal junction, easiness to trace the
bowel between both the groups although preferalgbyagpubic camera port was better.
Conclusion: The use of suprapubic camera port yielded betrlts in visualization of
the position of the appendix and the easiness mfesy compared to the umbilical
camera port and the conventional techniques useldwide.

Keywords: Appendicitis, laparoscopic appendectomy, suprapub&@mera port,

umbilical camera port
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INTRODUCTION

121 Since

Appendicitis is a frequently encountered surgicateegency
McBurney's publication in 1894, appendectomy hab® the established standard
procedure for treating appendicitis and is mostmoom surgical procedure performed

in emergencies worldwidd.

Laparoscopic appendectomy (LA), introduced in thdye1980s, is linked to
shorter hospital stays and reduced complicationesratompared to open
appendectomy for uncomplicated appendicftts These advantages extend to high-
risk patient groups such as the obese, elderly,taoge with medical conditions, as
well as in low and middle Human Development Indexufiry (LMHDIC)
populations®®. Consequently, several surgical societies now eateofor LA as the

primary treatment option for uncomplicated appeitigid*> "

With the introduction of laparoscopic appendecto(A) by a German
Gynaecologist, Kurt Semfl in 1983, a long controversy had begun. Severaliesu
have been made comparing open appendectomy (OA) it ® In a review of
more than 30,000 appendectomies in patients ofder 16 years old, Ingraham et al.
(2010) demonstrated that laparoscopy was assoacnteda lower overall morbidity,

lower serious morbidity, less surgical site infentand shorter postoperative stay).

The popularity of LA has increased since its cotioepbut it is still far from
attaining the status of “Gold Standard”. The adagas of LA are more accurate
diagnosis, quicker and less painful recovery, reduacidence of wound infections,
ability to treat obese patients effectively, andstéa recovery time, fewer

complications, superior cosmetic and better assassrof other intra-abdominal
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I ntroduction

pathologies. Different techniques have been desdriy different authors for LA in
respect to port placement, handling the base oéraip, division of mesoappendix
and removal of appendiX**® Either periumbilical or supra pubic camera port has
been used for placement of laparoscope. The lot&tiothe working ports also varies
from right upper quadrant to Mc Burney's point, ésvimidline and left iliac fossa in

standard surgical and laparoscopic téxt"

Early randomized trials often did not demonstrdsesaic overall benefits for
laparoscopy in appendectomy. The increased operdtivation, comparable hospital
stays, and heightened risk of intra-abdominal ctib®s or postoperative ileus
associated with laparoscopic appendectomy (LA) wereceived to outweigh any
improvements in wound complications, recovery times cosmetic outcomes.
However, recent studies suggest a shift towardouidvg laparoscopy, likely
influenced by increased exposure to laparoscopienigues across various surgical
training levels. These studies present evidenceedficed operative times, faster
recovery rates, and lower rates of wound compbeati along with a reversal in the

risk of developing ileus, which now favours lapamgy. %

Suprapubic camera port placement provides supetgualization of the
inferior surface of the caecum, the appendiceas easd the lateral part of the caecum
as in the umbilical camera port visualizes the mlgoart of caecum and the paracolic
gutter and as most of the appendix is positiona@timcaecal, the suprapubic camera
port is superior to the umbilical camera port. Arith umbilical port for laparoscope
and for extraction of appendix and two 5-mm as waykport in supra pubic area
below the pubic hair line are used. The most comyngerformed laparoscopic

surgery by general surgeons is appendectomy, éblsnique has an advantage that
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the functional three ports are moved one quadramtnd i.e. laparoscope from
umbilicus to suprapubic, right hand working podrfr epigastrium to umbilicus and
left-hand working port from right hypochondrium tight iliac fossa, and thus the

team and theatre setup essentially remains unctiadfit!

Several surgical societies now advocate for lagamis appendectomy (LA)
as the preferred initial treatment for uncomplidasgpendicitis. However, there is
still ongoing debate and variability in consensegarding the sequence and execution
of crucial technical steps aimed at optimizing iclth outcomes and minimizing
resource utilization during LA. There are a lotasfecdotal studies on results and of
different approaches for laparoscopic appendectamwyorld literature, but there are
very few published large Indian studies, analydimg result of suprapubic camera
approach for laparoscopic appendectomy, in Indiatiepts and comparing it with

other available approaches to find its efficacy aocuracy.

In advent of same, we planned this prospectiveystaccompare suprapubic
camera port versus umbilical camera port for vigaiibn of appendix and ease of

surgery in laparoscopic appendectomy.
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Objectives

AIMS & OBJECTIVES

To compare suprapubic vs umbilical camera port for visualization of appendix

in laparoscopic appendectomy and to determine the easiness of surgery.

1. To visualize the position of appendix

2. To determine the Ease of surgery
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Review Of Literature

REVIEW OF LITERATURE

APPENDICEAL DISEASE

Historical background [*

Appendicitis is a common reason for emergency hak@dmission, and

appendectomy is one of the most common emergenogegures performed

worldwide.

Fig 1. Drawing by L eonardo da Vinci showing the appendix (1492)

In 1492, Leonardo da Vinci studied the internalamrgand was the first one to
draw human appendix but these were not publishéititha eighteenth century, and

was well illustrated in the Andreas Vesalius wdiRe Humani Corporis Fabrica,"

published in 1543%°!
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Fig. 2. Andreas Vesalius" De Humani Corporis Fabrica" 1543

Jean Fernel first described appendiceal diseasepaper published in 1544.

The first description of classic appendicitis waseg by Lorenz Heister in 1711.

Claudius Amyand performed the first known appenoi®gt in 1736 in
London. In 1886, Reginald H. Fitz presented thedifigs of appendicitis and
recommended operative treatment. Charles McBurnajighed the indications for

early laparotomy in appendicitis in 1883
Embryology

During the sixth week of intrauterine developmeatsmall diverticulum
emerges on the caudal end of the midgut loop. @we, this diverticulum undergoes

differentiation, ultimately forming the caecum ath@é vermiform appendix. Until the
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fifth month of fetal development, the diverticulewhibits a conical shape. However,
as development progresses, its distal part remaiderdeveloped and evolves into
the vermiform appendix, while its proximal part &mges to become the caecum. By
the time of birth, the vermiform appendix extends the apex of the caecum. Due
to unequal growth of the caecal walls, the appesdbsequently shifts to lie on the
medial side of the caecum after birth. This develeptal process explains the
anatomical positioning and formation of the apprnéiative to the caecum during

fetal and neonatal stages. In certain conditioks Inidgut malrotation and situs

inversus, the caecum (and thus the appendix) wilbe in the right iliac fossa In mid

gut malrotation appendix lies in the left hypochiomeh where as in situs inversus

appendix lies in the left iliac fossa.

Anatomy

The vermiform appendix is a slender, worm-shapée tinat originates from
the posteromedial wall of the caecum, typicallyalec about 2 cm or less below the
junction with the end of the ileum. In adult averageasurement of the appendix is 6
to 9cm, however it can vary from 1 to 30 cm. Théeouliameter varies from 3 to 8
mm, and luminal diameter from 1 to 3 mm. It is lengn children than in adults. Its

position may vary and is named according to itstjors.

Positions:
I.  Retrocaecal/Retrocolic - 74%
II. Pelvic-21%

lll.  Subcaecal - 1.5%

IV.  Preileal - 1%

V. Postileal - 0.5%

Page 7



Review Of Literature

Anterior

Preileal

Retrocecal Postileal

Paracecal
Promontoric
(subileal)

Pelvic
Posterior

Subcecal

Fig 3. Anatomy of Appendix

The base of the appendix is commonly marked orstinface by the junction
of the lateral and middle thirds of a line drawnvween the right anterior superior
iliac spine and the umbilicus, which is known asBdmey's point. At this point, the
three taeniae coli of the ascending colon and caemonverge and merge into the
longitudinal muscle layer of the appendix. Thistanzcal feature helps to locate and
identify the base of the appendix during surgigakcpdures or clinical examinations.
The anterior taeniae (Taeniae libra) of the caeamnich is generally distinct and can

be easily traced to the root of the appendix, &luss a guide.

The appendix is connected by a short mesoappeadixet below part of the
mesentery of the ileum. Mesoappendix contains th& rappendicular artery, which
is a branch of the lower division of ileo-colic emt. This arterial supply of the
appendix may vary considerably. Accessory arteaxiescommon. In 80 % of subjects
there are two or more accessory arteries. Thindsvk as Dr. Seshachalam’s artery.

This has got applied importance during appendicegto
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. —=Terminal part of ileocdlic

Ve

Fig 4. Arterial supply to Appendix

Anatomical considerations concerned to appendicitis

Appendix is a susceptible site for inflammation amféction because

» Itislong tube like organ, with a narrow lumen

e ltis cul-de —sac (one end is blind)

* Rich in lymphoid tissue (known as abdominal tonsil)
» Positional variations

» Has got false valve of Gerlach

* Appendicular artery is an end artery

* Near to caecum, which is rich in all microorganisms
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Microscopic anatomy:

The lumen of the appendix is irregular, being eached upon by multiple
longitudinal folds of mucous membrane lined by cmhar cell intestinal mucosa of
colonic type. Crypts are present but are not nuogerim the base of the crypts lie the
argentaffin cells (Kulchitsky cells) which may givise to carcinoid tumours. The

submucosa contains numerous lymphatic aggregatioiadlicles.

Venous drainage:

Drained by branches of the ileocolic vein whichidrde appendiceal venous
network which further goes to superior mesenteeio which in turn empties into the

portal system

Lymphatic drainage:

Lymphatic vessels pass to the lymph nodes in theentery of the appendix

and those that lie along the ileocolic artery.

Nerve supply:

Nerves are derived from the vagus (parasympathetiees) and from superior
mesenteric ganglia and celiac ganglia (sympatimetiges). The nerves are distributed

in plexus around ramification of superior mesentartery.
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Histology

Fig 5. Histology of Appendix

Physiology

It was thought that appendix is a vestigial orgathwo function. It is proved
that appendix functions as an immunologic organ aadrete immunoglobulins,
especially immunoglobulin-A. Secretory immunogldbal produced by Gut
associated lymphoid tissue (GALT) function as ayweffective barrier that protects

milieu interior against the hostile milieu exterior

Removal of the appendix produces no detectablegeham human function.
Patients who undergo appendectomy before the ag@ gears have less chance of

developing ulcerative colitis.
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Pathophysiology

The prevailing theory regarding the developmenamendicitis suggests that
it typically arises from obstruction followed byféetion. Obstruction occurs when the
lumen of the appendix becomes blocked due to varfiactors such as hyperplasia of
submucosal lymphoid follicles, the presence ofexddith (hardened stool), a tumor,
or other pathological conditions. This obstructleads to increased pressure within
the appendix, impairing its blood flow and promagtibacterial overgrowth and
infection. In acute appendicitis faecoliths andccahlare found in 40 % of patients. In
gangrenous appendicitis without rupture and in gamaus appendicitis with rupture,

faecoliths and calculi are found in 65 % and 90=%pectively.

Once the lumen of the appendix becomes obstrutttedsequence of events

leading to acute appendicitis unfolds as follows:

» Mucus accumulates within the appendix lumen, cauamincrease in internal
pressure.

» Virulent bacteria transform the accumulated muots pus.

» The ongoing secretions, coupled with the relativedyd nature of the serosa,
further elevates the pressure within the appendix.

» This pressure rise obstructs lymphatic drainagedifey to appendix swelling,
bacterial migration through the tissue, and theetijgment of mucosal ulcers.

» During this stage, the disease remains confinedhéo appendix, causing
visceral pain localized to the epigastrium or pmtbilical region.

» Continued mucus secretions and increasing swedlkagerbate intraluminal
and tissue pressures, resulting in venous blockagg appendix tissue

ischemia.
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Bacteria infiltrate and traverse the appendix wiaitjating acute suppurative
appendicitis.

Somatic pain emerges when the inflamed appendosaarontacts the parietal
peritoneum, causing classic pain relocating taityie lower quadrant.

As the condition progresses, venous and arteri@nthoses arise in the
appendix wall, leading to gangrenous appendicifis. this stage, small

infarctions occur, allowing bacteria to escape aodtaminate the peritoneal
cavity.

The final stage involves perforation through a gangus infarct, resulting in

the release of accumulated pus. Perforated appgsdis established,

significantly increasing morbidity and mortalitytes.

ACUTE APPENDICITIS[?"%

Acute appendicitis represents a significant porobabdominal emergencies,

constituting approximately 1% of all surgical ogeras. While rare in infants, its

incidence rises steadily throughout childhood, peaketween the ages of 10 and 30

years. Although less common after the age of 3peagicitis can affect individuals

of any age.

Among teenagers and young adults, there is a rodientale ratio of about

3:2. This ratio gradually decreases after the dg@5p becoming equal by the mid-

30s. Therefore, while appendicitis predominantlyeetts younger populations, it

remains a potential concern across all age grétips.
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Micr obiology

The microbial composition of an inflamed appendikeds significantly from
that of a normal appendix. In approximately 60%cases with inflamed appendices,
anaerobic microbes are found in aspirates, compaoednly 25% in normal
appendices. Tissue cultures from inflamed appemndids commonly reveal the
presence of Escherichia coli and Bacteroides spedeéditionally, microbes not
typically part of the normal caecal flora, such Basobacterium nucleatum/
necrophorum, are identified in about 62% of inflairegpendices. Alongside more
common microbes like Peptostreptococcus, Pseud@n®@steroides splanchnicus,
Bacteroides intermedius, and Lactobacillus, preslpwnknown fastidious gram-
negative anaerobic bacilli have also been dete&aderoides have been observed to

invade tissue, particularly in cases of gangremwyserforated appendicitfs”.

Clinical diagnosis of acute appendicitis relies ilgaon the application of
clinical skills by the surgeon. Diagnosis typicalegins with a thorough patient
history, often starting with abdominal pain localiz to the epigastrium or
periumbilical area, accompanied by symptoms suchaasrexia, nausea, and
vomiting. Typically, after an initial period, ustialkround 8 hours, the pain shifts to

the right side, specifically the right lower quadraf the abdomen.
Murphy’s syndrome(triad)-

1. Right lower quadrant pain
2. Fever

3. Vomiting
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Clinical outcome for appendicitis

1. Resolution

2. Gangrenous appendicitis

3. Perforation leading to generalized peritonitis
4. Appendicular mass or abscess formation

5. Fibrosis

COMPLICATIONSOF ACUTE APPENDICITIS

I.  Perforation and its consequences
II.  Abscess formation and its complications
a. Appendico- cutaneous fistula
b. Appendico vesical fistula
lll.  Diffuse peritonitis
» Due to contamination of peritoneal cavity beforéedsive adhesion formation
* Secondary rupture of intra-abdominal abscesses weat produced by

ruptured appendicitis.

Treatment

Patients diagnosed with acute, non-perforated appés typically require
urgent appendicectomy. While there have been lansteidies exploring the use of
antibiotic therapy alone for appendicitis, Eriksamd Granstrom conducted a
randomized trial comparing antibiotic therapy versurgical treatment. They found
initial success rates of 85%, but with a high reence rate of 35% in a short follow-
up period. Due to this high recurrence rate, salgiccatment remains the current

standard of care. The definitive treatment for a@ppendicitis and its complications
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is surgery, with the primary consideration being thming of surgical intervention.
There is a difference of opinion concerning theiropt timing for ruptured
appendicitis with frank peri appendiceal abscessdétion. Expectant treatment was
advocated by A.T. OCSHNER in 1901. If progressiocnurs, the abscess is drained.
If the patient improves, conservative treatmermoistinued. With these measures, the
majority of appendiceal abscesses resolve satsfgt although many days of
hospitalization is required®™! An interval appendicectomy 6 weeks to 3 montherlat

is strongly advised, since the recurrence rateig kigh.?
LAPAROSCOPIC APPENDECTOMY
Background

Appendicitis is a prevalent cause of surgical abelenin 1894, McBurney
established the open appendectomy technique, widchme the standard treatment
for acute appendiciti€®. However, the introduction of laparoscopic appetatay in

1980 by Kurt Semm, a Swiss gynaecologist, marksidrificant advancemefi.

Laparoscopic appendectomy offers several advantages open surgery,
including reduced postoperative pain, quicker recpvlower wound infection rates,
and decreased incidence of adhesions. Complicatites are comparable between
laparoscopic and open approaches. Laparoscopicdegemy is safe even in cases
of perforated appendicitis, contingent upon thegsan's proficiency. It provides
superior intraoperative cleanliness and direct aligation during peritoneal

irrigation.
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Additionally, laparoscopy enables comprehensive l@agon of the
abdominal cavity to exclude other pathologies arghage them concurrently. Its
cosmetic benefits are particularly appreciated imen. The widespread adoption of
laparoscopic and minimally invasive techniques ieneyal surgery has made
diagnostic laparoscopy and laparoscopic appendgcstmmdard procedures for many

surgeons$™.

Early use of diagnostic laparoscopy in patientfwitspected appendicitis and
right lower quadrant pain reduces the risk of apjpsgal perforation and negative
appendectomy rates to less than 18% This approach is especially valuable in
reproductive-age women and obese patients, whaidstin diagnosing confounding
gynaecologic conditions and allows for conservathanagement when the appendix
appears normal. Conversion from diagnostic to thewdc laparoscopy is

straightforward by adding additional poff§!

The placement of trocars for laparoscopic appeodectvaries among
surgeons, typically following the triangle rule. @@nostic laparoscopy typically
utilizes a periumbilical port, with a 10/11-mm patded midway between the
umbilicus and pubis, and a 5-mm port positioned ¢he suprapubic and other 5mm
port either in the left iliac fossa or right middsal abdomen if appendectomy is

required®’,

Once the diagnosis is confirmed, the mesoapperaix e dissected using
hemoclips or a harmonic scalpel. The appendix e thither ligated with endoloops
or removed with an endo-GIA stapler from the caechxtraction of the appendix

from the abdomen can be performed using a specpoeanh or through the 10/11-
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mm port, with precautions taken to prevent contatiom of the wound edges by the

appendix or its contents.

Fig. 6: Technique for L apar oscopic Appendectomy ¢!

A. The appendix is grasped and retracted towards phlvis to expose the

mesoappendix.

B. The mesoappendix is divided using individuallpged clips or various energy

sources.

Other relative contraindications to laparoscopicpeamectomy include
previous abdominal surgeries that prevent safeatrgaacement, uncontrolled

coagulopathy, and significant portal hypertension.
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Laparoscopic appendectomy has demonstrated safety efficacy. It
facilitates rapid diagnosis and significantly reedsicthe rate of unnecessary
appendectomies in women of childbearing age wispsated appendicitis. Minimal
access surgery also lowers the morbidity risk ineseb patients requiring

appendectom{®#2.

**|ndications; **

* Any patient presenting with signs and symptomsppleandicitis.

**Contraindications; **

» Patients with severe sepsis and generalized pégiston

» Severe pulmonary disease where carbon dioxide pogemtoneum may

worsen their condition.
* Hemodynamically unstable patients.
» Coagulopathy with elevated PT/INR.

« Advanced pregnancy where intra-abdominal workirgcegs inadequate.
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Fig 7. OT Setup

**Surgical Technique**

**Conventional Technique with Umbilical Camera Prt

1. *Anaesthesia Induction:; **

 The patient is placed under general anaesthesianture comfort and

immobility during the procedure.

2. **Port Insertion and Pneumoperitoneum: **

* A 10 mm port is inserted at the umbilicus using $¢ewss technique, which
involves making a small incision and carefully d¢neg a seal to prevent gas
leakage.

* Pneumoperitoneum is established by insufflatindp@ardioxide (CO2) into
the abdominal cavity at a pressure of 12 mmHg afidvarate of 20 L/min.

This creates a space for the laparoscopic instrtsveard camera.
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3. *Additional Trocar Placement; **

« A 5 mm port is subsequently placed in the left loweadrant to facilitate

manipulation and instrument insertion.
* Another 5 mm trocar is inserted at the suprapub@a ainder direct vision to
minimize the risk of injury to intra-abdominal orgaand vessels.

* In female patients, the right upper quadrant tronay be repositioned below

the bikini line for better access.

4. **Diagnostic Laparoscopy: **

* A limited diagnostic laparoscopy is performed tderwut other intra-
abdominal pathologies, ensuring that the appemslidiagnosis is confirmed

and there are no other complications that requiesmtion.

5. **|dentification of the Appendix: **

* The appendix is located by identifying the caecumi &acing the taenia coli,
which are longitudinal muscle bands, to the basbefippendix.

» Careful attention is paid to dissecting any adhesimetween the appendix and
surrounding organs to prevent inadvertent injuryth@ bowel or other

structures.
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**Fjg 8. Port Position in Appendectomy**

The diagram typically illustrates the placementpofts for appendectomy,

highlighting the strategic positions that allow ioml visualization and

maneuverability during the procedure. This confagion ensures safe and effective

appendectomy while minimizing the risks associatét intra-abdominal surgery.

This conventional laparoscopic approach, with tremera port at the

umbilicus, has been refined over years of prattcaffer a balance between efficacy,

safety, and patient outcomes in the treatment wieagppendicitis.
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Alternative Port and Theatre Set-up: For a cosmedgson, the baseball
diamond concept of port position can be altered tmde ports should be
placed in such a way so that the two 5 mm port bellbelow the bikini line.
Access should be performed by a 10 mm umbilical. g@nce the laparoscope
is inside, one 5 mm port should be placed in l&tifossa below the bikini
line under vision. The second 5 mm port should lbequ in the right iliac
fossa, just mirror image of left port. After fixingll the ports in position,
another 5 mm laparoscope is introduced throughilleft fossa, and surgery
should be performed through umbilical port (fortitnand) and left iliac fossa
port (for left hand). In this alternative port posn, a 60° manipulation angle
cannot be achieved and it is ergonomically diffidor the surgeon, but the
patient will get a cosmetic benefit. This altermati port position for
laparoscopic appendicectomy should not be perfornredthe case of

retrocecal appendix or perforated appendix.

£ N
//
10 mm
@
Mc%mey's point . Surgeon
N @ ® Camera
\5 mm  5mm / assistant
\ y ~
. Nurse

Fig 9: Alternative port position
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Once the appendix is freed from its surroundingciitnents, the surgical team
proceeds with isolating the mesoappendix, whiclolves securing the blood supply
to the appendix. This step is crucial to prevertessive bleeding and ensure a safe

removal of the appendix. Here are the detailedrigeies commonly employed:

**|solation of Mesoappendix: **

After freeing the appendix, the mesoappendix (tbgue connecting the appendix to

the surrounding structures) is isolated using drieeofollowing methods:

1. *Monopolar Hook with Diathermy Dissection: **

* A monopolar hook is utilized to dissect and isothie appendiceal artery.
» Diathermy (electrosurgical energy) is applied tigtouthe hook to cut and

coagulate tissues, ensuring precise dissectiorewihimizing bleeding.

2. **Maryland Dissector: **

» Alternatively, a Maryland dissector may be employedbluntly isolate the
appendiceal artery.
* This instrument allows for a gentle separationiséues without the use of

electrical energy, suitable for delicate dissecdoound vascular structures.
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**Ligation of Appendiceal Artery: **

Once the appendiceal artery is identified and tedlait is ligated (tied off) to
prevent bleeding and facilitate safe removal of dppendix. Several techniques are

used for this purpose:

1. *Clip Application: **

 Small polymer or titanium clips are applied to gety occlude the

appendiceal artery.

* These clips provide a mechanical closure of theseleand are particularly

effective in maintaining haemostasis.

2. **Bipolar Vessel Sealing: **

* Bipolar vessel sealing devices are utilized to otmte and seal the

appendiceal artery using controlled electrical gper

* This method ensures rapid and effective sealingadd vessels, reducing the

risk of postoperative bleeding.

3. **Ultrasonic Vessel Sealing: **

* For smaller arteries (less than 8 mm in size)astinic energy devices may be

employed.

« These devices utilize ultrasonic vibrations to derea and seal the vessel

walls, achieving haemostasis without the needlips ©r ties.
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Each of these techniques for isolating and ligatihg appendiceal artery
during laparoscopic appendectomy contributes to sdety and efficiency of the
procedure. The choice of method may depend on duhgesn's preference, patient

anatomy, and specific clinical circumstances entamea during surgery.

Fig 10: Vessal sealing

» After isolating and ligating the appendiceal artedyring laparoscopic
appendectomy, the next step involves ensuring cete@xposure of the base
of the appendix for secure ligation. Here are #ehmiques commonly used

for ligation at the base of the appendix:
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**Exposure and Ligation of Appendix Base: **

To prepare the appendix for removal, the base ieidully exposed
and free of surrounding fat tissue. This ensuréectbe closure and prevents

postoperative complications. The following techrgare employed:

1. *Simple Suture Ligation: **

* Intracorporeal suturing is performed using a 2-8ided suture on a round
half-circle needle.

» Two sutures are placed on the patient side (prdxionéne appendix base) and
one on the specimen side (distal to the appendig)ba

» This method allows for precise closure of the apipEal base using sutures,

ensuring secure ligation.

2. **Endoloop™ (Johnson & Johnson, USA): **

« Commercially available preformed suture loops (Hodp™) of 2-0 braided
suture are used to create a loop ligation arouad@se of the appendix.

« Two loops are placed on the patient side and ondghenspecimen side,
providing a reliable closure mechanism.

» Endoloops facilitate efficient and secure closuréhe appendix base without

the need for extensive suturing.

3. **Plastic Clips (Hem-o0-a™, Teleflex Medical, UBA*

» Plastic clips are applied to ligate the base ofaygendix.
* Two clips are placed on the patient side (proxina@dl one on the specimen

side (distal).
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* Hem-o-lock™ clips provide a mechanical closure amd easy to apply,

ensuring effective haemostasis and closure ofpperadiceal base.

These techniques ensure that the base of the agpgeradequately secured
and prepared for removal during laparoscopic appetothy. The choice of method
may depend on surgeon preference, availability qpfiment, and specific patient
factors encountered during the procedure. Eachniggd aims to minimize

postoperative complications and facilitate a susftgsurgical outcome.

Fig 11: Endoloop for ligation at the base of the appendix

* The ligated appendiceal base can now be cut use@paroscopic shears
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Fig 12: Cutting the appendiceal base with shears

The mucosa of the appendiceal stump is carefulbtiaued to ensure no
faecolith remains and is cauterized with bipolaergy to prevent rare mucocele
formation'"* The stump and surrounding area are inspected éeafaontamination,
bleeding, and bowel perforation. Clotted blood gudulent material are suctioned,

and lavage is optionally used based on the presgfeecal contamination.

A sterile 10 x 5 cm plastic bag with a 35 cm nomabable suture attached
with a Roeder’s knot is inserted through the urohblliport. The appendix is placed
inside the bag, closed, and extracted through thbkilical port to reduce infection
risk at the incision sité"? Alternative methods include using a condom inserte
through the umbilical port to retrieve the appenadixusing a 5 mm scope and bowel

grasper to place the specimen in the bag for eitraander direct vision.
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Peritoneal lavage is performed if necessary, armdosed suction drain is
inserted for perforated appendicitis cases. Affercanen extraction, desufflation is
performed, and trocars are inspected for porttdggeding using a scope through the
umbilicus. Haemostasis is ensured before closiegfalscial layer of the umbilical
incision with figure-of-eight sutures using a 2-Q@aided absorbable suture.
Subdermal interrupted skin closure is achieved Wi monofilament absorbable

sutures, followed by application of film dressirmr the incision site&?

Postoperative care includes early ambulation, msgjve diet as tolerated, and
discharge expected on the first postoperative aasyuhcomplicated appendicitis.

Patients are scheduled for follow-up one week aitegery.

REVIEW OF PAST LITERATURE RELEVANT TO THE PRESENT STUDY

Ingraham AM et al. (2010) conducted a study usirgAmerican College of
Surgeons National Surgical Quality Improvement RPaog (ACS NSQIP) database
compared outcomes between laparoscopic appendectfy) and open
appendectomy (OA) for acute and complicated appérediOut of 32,683 patients
analysed, 24.6% underwent LA and 23.6% underwent O#e study found that
patients undergoing LA had significantly lower mtef individual infectious
complications compared to OA, except for organ sgagagical site infections (SSI).
However, patients with complicated appendicitis engding LA were at higher risk
of developing organ space SSI. For patients withtea@ppendicitis, the choice
between LA and OA was similar in academic-affilthtend community hospitals.

Operative durations were longer at academic ceriitneboth LA and OA. Despite
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this, the median length of hospital stay after LAaswone day at both types of
hospitals. In conclusion, LA appears to be assediatith lower overall morbidity in
selected patients within ACS NSQIP hospitals. Havepatients with complicated
appendicitis may face increased risks of organ ep8&8l with LA. Academic
affiliation did not affect the choice of surgicg@oach, but LA was associated with

slightly longer operative times compared to OA ¢ademic settings”

Domene CE et al. (2014) described a low-cost, atisthaparoscopic
technique for ileocecal appendix removal with thpeets. The technique involves
three incisions, one umbilical and two suprapulictgy using permanent materials
like grasping forceps, hook, scissors, needle ms)dmetal trocars, and cotton. This
method eliminates the need for operative extractmgs, clips, endoloops, staples, or
other instruments. The technique is safe, reprdieiceasily teachable, and can be

applied in general hospitals using conventionahtapcopic equipmenit?!

Kollmar O et al. (2002) developed two alternatiegdroscopic routes for
appendectomy using suprapubic incisions placedwbdlee pubic hair line. A
retrospective study compared operative charadtsjstmorbidity, outcomes, and
patient preferences across three different appesath laparoscopic appendectomy.
From 1997 to 2000, 149 patients underwent the phaoreeand were categorized into
three groups based on technique. Operative outcomedidity rates, and hospital
stays were comparable among the groups. Cosmegiferpnce overwhelmingly
favoured the approach using two suprapubic trocaiith 92% of patients in
technique 1 and 100% in techniques 2 and 3 optiorgtis method. The study
concluded that the use of suprapubic trocars emsarice surgeon's ergonomic

position during the procedure. According to the ongy of patients and healthy
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individuals interviewed, a laparoscopic approachizing two suprapubic trocars

provided the most favourable cosmetic outcoHies.

Palanivelu C et al. (2007) assessed the benefitapzfroscopy in treating
appendicitis and enumerated the advantages ofdsgpapy in a group of 7,210
patients over 14 years. The study enrolled patieritis unique conditions such as
subhepatic appendicitis, appendicitis in midgut rotation, appendicitis in situs
inversus totalis, and appendicitis in the lateraugh position. All participants
underwent laparoscopic appendectomy as part oty protocol. Results showed
that patients with subhepatic appendicitis, appgtisli in situs inversus, and
appendicitis in the lateral pouch position had aewentful postoperative course.
However, patients who underwent appendectomy dsopamnalrotation treatment and
those with perforated subhepatic appendix had tsfigbnger hospital stays. The
study concluded that diagnostic laparoscopy throtlghh umbilical port helped

confirm the diagnosis, and the technique was medlifo suit each patiert?

Zubair M et al. (2009) conducted a prospective dptee study and
evaluated the results of Laparoscopic Appendicegtasing a midline suprapubic
port for camera. The study included 34 patient§§2X76%) males and 13(38.24%)
females), with a mean age of 25.12 years. The tperame was 54.39 minutes, with
3(8.82%) requiring conversion to open appendicegt@nd 2(5.88%) developing
wound infection. The mean hospital duration stag W29 days. The study stated that
Laparoscopic Appendicectomy with a suprapubic canpert is a safe and attractive

option 1!
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Vidal O et al. (2011) analysed the initial expederwith suprapubic SILS
appendectomy in patients with acute appendicitlee $tudy involved 20 patients,
with a mean age of 30 + 3 years, who underwenptbeedure. The average duration
of the operation was 40 + 7 minutes, with four @at$ requiring a suction drain. The
hospital stay was 2 + 0.5 days. All patients congalehe operation successfully, and
no complications occurred. The appearance of theapubic wound was good 7 days
after surgery. The research findings indicated tkaprapubic single-incision
laparoscopic surgery (SILS) appendectomy providgselsor cosmetic outcomes
compared to traditional umbilical access. This apph facilitates easier access and
dissection of the appendix, allowing for the plaeatof a drain without the need for

additional lateral incision&®!

In a prospective hospital based descriptive stumydacted at Bihar, Singh
MK et al. (2013) evaluated the results of laparpscappendectomy using two
suprapubic port incisions placed below the pubic hae. The study involved 75
patients with acute appendicitis, with a total 6ffémales and 29 males. The mean
age was 30.32 +8.86 years, and the mean operatieentas 27.2+5.85 minutes. One
(1.33%) patient required conversion to open appeiodegy, and no patient developed
wound infection or any other complication. The méaspital stay was 22.34 £12.18
hours. Almost all patients were satisfied with thebosmetic results. The study
concluded that using two suprapubic ports yieldsebeosmetic results and improves
the surgeon's working position during laparosc@ppendectomy. However, further
comparative studies and randomized controlledstraak needed to confirm these

findings. "]
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Jategaonkar PA et al. (2013) discussed a modifiEhsiumbilical
appendectomy for acute appendicitis using routis¢riments. From August 2009 to
March 2011, 164 patients were operated using #tkrtique at a rural centre. The
mean age for males was 27.5 years (range, 144 females was 31.2 years (range,
17-48). Three umbilical ports were strategicallpgald to dissect the appendix, and
routine laparoscopic instruments were used. Thenroparative time was 45 minutes,
with a 1.8% conversion rate to conventional lapaopyg. Average blood loss was 15
ml, and one caecal electrosurgical injury was madagxpectantly. Umbilical sepsis
and seroma were 3% and 6.1%, respectively. Patepte discharged after an
average of 1.3 days, and the scars receded inntdlicus, giving a near-scarless
abdomen. The method described is feasible andf@afeanaging acute appendicitis,
and can be easily learned by a laparoscopic surdgeomay stand out in providing

benefits of modern surgery to the population ofadeping countries*!

Carter JT et al. (2014) conducted a prospectivedomized controlled trial
comparing single-incision laparoscopic surgery (§lLand traditional 3-port
laparoscopic appendectomy in adults with uncomfditaacute appendicitis. The
primary endpoint was early postoperative pain, veéitondary endpoints including
operative time, complication rate, recovery timed dong-term body image and
cosmetic appearance assessed after six monthsstlithe was halted after enrolling
75 patients due to findings that SILS patients erpeed more postoperative pain
(pain score: 4.4 + 1.6 vs 3.5 £ 1.5; p = 0.01) dgher inpatient opiate usage
(hydromorphone use: 3.9 £ 1.9 mg vs 2.8 + 1.7 mg;p01) compared to those who
underwent 3-port laparoscopy. Operative time fdtSSivas 40% longer, although
only one case required conversion to the 3-portagh. There were no significant

differences between the groups in terms of lengtmospital stay, complications, oral
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pain medication usage after discharge, or timetiarn to work. Patients in the 3-port
group reported better physical attractiveness,eVBILS patients were more satisfied
with their scars. Long-term assessments of bodgé@nd cosmetic appearance were
excellent in both groups. The study concluded Wiate SILS appendectomy did not
improve short-term recovery or complications, guked in more postoperative pain
and longer operative times compared to the trawhtio3-port laparoscopic

approach?®

In a retrospective study, Que Son T et al. (2022hmared the surgical
outcomes of the SILA (Single Incision Laparoscopippendectomy) with three
laparoscopic appendectomies (TLA) procedures. Timysxamined 68 patients who
underwent laparoscopic appendectomy by a singlgesar Results showed no
significant differences in operation time, hospitsty, postoperative pain, or
morbidity between SILA and TLA patients (P-valued®). There were no differences
in the mean visual analogue scale score betweetwthgroups on the first, second,
and discharge days. However, two short-term coraptios were noted in the SILA
suprapubic and one in the TLA group. The study kated that SILA performed
through a handmade surgical-glove port is a safevaable therapy option for mild-

to-moderate appendiciti§”
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MATERIALS AND METHODS

Source of Data: The source of data was patients with appendicitidergoing
laparoscopic appendectomy admitted in general sprgards at KAHER'S Dr.

Prabhakar Kore Charitable Hospital and Medical Bede Centre, Nehru Nagar,

Belagauvi.

a) Study design Prospective cross sectional study
b) Duration of data collection: 1 year
c) Study Period: September 2022 to August 2023.

d) Sample size: 60

All patients coming to the institution with compits suggestive of
appendicitis and willing to undergo appendectomyirdy the study period were
included. These patients were divided into two g@syu patients undergoing
laparoscopic appendectomy with either of the twactvlis umbilical camera port and
the suprapubic camera port. But for statisticahisicance, we intend to include at

least 30 patients in each appendectomy group.

Group A — Patients undergoing Laparoscopic appendectomy wvatiera at the

umbilical port.

Group B — Patients undergoing Laparoscopic appendectomy watiera at the

suprapubic port.

NOTE- The first port or the insertion of the cameras through the umbilical port

and then the camera was shifted to suprapubic port.
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e) Sampling procedure:Universal sampling

f) Selection criteria

g) Inclusion criteria

a. Willing to participate in the study
b. Clinical diagnosis of appendicitis and patientslergoing laparoscopic

appendectomy.

c. More than 18 years and less than 70 years

h) Exclusion criteria
a) Patients undergoing surgery where appendectomypadsof another
procedure.
b) Patients who had undergone a previous abdomingésur
c) Bleeding disorders
d) Not willing to give consent.

i) Study protocol:

Once informed consent was signed, necessary pérsafoamation and
detailed medical history was taken by the invesbigaAfter this, imaging (USG/CT)
was conducted to determine the diagnosis, and tmgical procedure, i.e.,

laparoscopic appendectomy, was carried out.

The diagnosis of appendicitis was made using a awatibn of clinical
symptoms, signs, and investigations. The data e@sded using a pretested standard
proforma. Universal sampling was done, and allgpasi satisfying the inclusion

criteria were included in the study. Patient derapbic details, signs, and symptoms,
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along with detailed history, were recorded. Labamatinvestigations, including a
complete blood count, serum creatinine, liver fiorcttest, and serum electrolytes,
were conducted and data recorded. Initial radiclmigevaluation was done with
ultrasonography in all patients. Further imagingswaerformed with contrast-
enhanced CT in selected patients for further evi@na Laparoscopic

appendicectomy with suprapubic and umbilical cam@@ts was done for

visualization of the appendix. Data was enteredaralysed in Microsoft Excel. The

data collected underwent a statistical test callealysis of variance (ANOVA).
Investigations done:
1. Complete blood count
2. Liver function test
3. Serum creatinine
4. Imaging (USG/CT) for determining the diagnosis
j) Statistical analysis:

The data collected underwent a statistical tesiedahnalysis of variance
(ANOVA) to evaluate the significance of the indegent variables in predicting the
performance indicator with the help of a 'p te3te graph of sensitivity and
specificity (Receiver Operating Characteristic @)rwas plotted in Microsoft Excel.
P value less than 0.05 was considered statistisailyificant. S-significant, NS- non

significant.

Page 38



Methodol ogy

Fig 13: The port/trocar placement in the study demnostrating two 10mm ports
inserted at the suprapubic and the umbilical regios with one 5mm port at the

left iliac fossa.
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RESULTS

Present study was conducted among 60 cases of dggiemy. Two groups

were made.

Patients undergoing surgery with the camera authbilical port group had

30 cases Patients undergoing surgery with the @am@ethe suprapubic port group

had 30 cases.

Table 1. Age distribution among study population

Agein years UMBILICAL | SUPRAPUBIC
18 to 25 1 3
25- 50 22 18
>50 7 9
Total 30 30
P value 0.07 NS
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Graph 1. Age distribution among study population
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The data indicates that the average age of patierttse suprapubic camera
port group is 39.8 years (SD = 12.2), while therage age in the umbilical camera
port group is 37.1 years (SD = 11.8). This sugg#sas patients in the umbilical
camera port group tend to be slightly older on agerand have a wider age range

compared to those in the suprapubic camera poupgro
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Table 2. Gender distribution among study population

Gender UMBILICAL SUPRAPUBIC
Male 20 14
Female 10 16
Total 30 30

P value 0.06 NS

Graph 2. Gender distribution among study population
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The data provided presents the gender distributidwo groups: suprapubic

camera port and umbilical camera port. In the qugva camera port group, there

were 14 males and 16 females, while in the umbikeanera port group, there were

20 males and 10 females. This indicates that ih gobups, there were more males

than females.

Page 42



Table 3: Distribution depending on position of appendix

Position of appendix UMBILICAL SUPRAPUBIC
Retr ocaecal 18 20
Sub caecal 4 4
Pelvic 6 4
Preileal 2 2
Total 30 30

Preileal

Sub caecal

2

2
4
4

Graph 3: Distribution depending on position of appendix
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The table represents the different position ofdgppendix in both the camera
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port groups. The appendix can be located in varfmestions, with the retrocecal
position being the most common, found in 18 casdébe umbilical camera port and
20 in the suprapubic camera port. The subcaec@i@oss equally observed in both

groups, with 4 cases each. The pelvic position shelght variation, appearing in 6
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cases in the umbilical camera port and 4 in theagybic camera port. The pre-ileal

position is the least common, found in 2 casesth lgroups.

Table 4. Variability in the anatomical location of the appendix and time taken

for visualization of appendix from the start of surgery.

UMBILICAL SUPRAPUBIC
Position of appendix
Time in min Time in min
Retrocaecal 14.5 10.1
Sub caecal 14 10
Pelvic 8.9 11.2
Pre ileal 10.1 11.3

Graph 4 Variability in the anatomical location of the appendix and time taken

for visualization of appendix from the start of surgery.
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The table outlines the time takemimutes for visualization of appendix in
various anatomical positions. Umbilical camera ortl suprapubic camera port. For
the retrocaecal appendix, the time is 14.5 minitethe umbilical camera port and
10.1 minutes in the suprapubic camera port. Insthecaecal position, it takes 14
minutes in the umbilical camera port and 10 minuethe suprapubic camera port.
For the pelvic position, it takes 8.9 minutes add21minutes in the umbilical and
suprapubic camera ports, respectively. LastlytHierpre-ileal position, the times are
10.1 minutes in the umbilical camera port and tiButes in the suprapubic camera
port. This data indicates variability in the timekén based on the position of the

appendix and the abdominal region considered.
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Table 5. Distribution depending on easiness to trace bowel and ileocaecal

Junction.
Trace bowel UMBILICAL SUPRAPUBIC
Easy 22 24
Hard 8 6
Total 30 30
P value 0.27 NS

Graph 5. Distribution depending on easiness to trace bowe and ileocaecal

Junction.
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The provided data outlines the frequency of différéowel tracing and
visualization of ileocaecal junction difficulty lels for two surgical approaches:
umbilical and suprapubic camera ports. The easirfessbowel tracing and
visualization of ileocaecal junction was categadizas easy or hard. It was
categorized as ‘easy’ when there were no adhesmniégocaecal junction pathology,
or edematous / inflamed bowel, whereas it was gratbard’ when there was

presence of either of the above mentioned.

In the umbilical camera port approach, 22 caseg wategorized as "Easy" in
bowel tracing and visualization of ileocaecal juoct while 8 cases were classified as
"Hard." Conversely, in the suprapubic camera ppgdreach, 24 cases were deemed
"Easy" and 6 cases were categorized as "Hard"webtracing with visualization of
ileocaecal junction. This data suggests that bdvesling tends to be easier in the
suprapubic camera port approach compared to thelicahttamera port approach,
with a higher proportion of "Hard" cases observedhie latter. Understanding these
trends can inform surgical strategies and resowit@cation to ensure optimal
outcomes for patients undergoing procedures inmglvibowel tracing and

visualization of ileocaecal junction.
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Table 6: Distribution depending on ease of dissection

Ease of dissection UMBILICAL SUPRAPUBIC
Difficult 8 4
M oderate 4 2
Easy 18 24
P value 0.23 NS

Graph 6. Distribution depending on ease of dissection
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The data compares the ease of dissection betweéiicahand suprapubic

camera port approaches.
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The ease of dissection was analysed based onrde\tariables:

1. Dissection of the mesoappendix

2. Ligation of the base

3. Release of adhesions

The ease of dissection of appendix was categoegezhsy, moderate or hard.
It was categorized as ‘easy’ when shorter time weasen for dissection of
mesoappendix, ligation of base and with no adhssmesent. It was categorized
‘moderate’ when average time was taken for disseaf mesoappendix, ligation of
base with presence of minimal adhesions. It wasgoaized as ‘difficult’ when
longer time was taken for dissection of mesoapperidjation of base with presence
of dense adhesions. The umbilical camera port @gpres perceived as difficult in 8
cases, moderate in 4 cases, and easy in 18 casesnttast, the suprapubic camera
port approach is considered difficult in 4 caseedarate in 2 cases, and easy in 24
cases. This suggests that the suprapubic cameramoach is generally easier, as
evidenced by a higher number of cases (24) categpras easy compared to the
umbilical camera port approach, which has 18 eases and more instances of

difficult (8) and moderate (4) cases.
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Table 7. Distribution depending on oper ative time for surgery

Timein min UMBILICAL SUPRAPUBIC
Mean 65.6 58.3
SD 4.7 4.5
P value 0.0009 S

Graph 7. Distribution depending on oper ative time for surgery
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The data provided illustrates the mean and standawhtion of procedure

durations in minutes for two distinct surgical siteumbilical camera port and

suprapubic camera port. Procedures at the umbii@alera port site demonstrate a

longer mean duration of 65.6 minutes with a higgtandard deviation of 4.5 minutes,

suggesting a greater degree of variability and gaiyelonger procedures compared

to the suprapubic camera port site

Page 50



Results

Conversely, Procedures at the suprapubic camert giter have a mean

duration of 58.3 minutes with a standard deviatiwin 4.7 minutes, indicating

moderate variability around this average.

Most of the appendix in the operated cases wereaatcal in position and

hence it was easier to visualize and operate.
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DISCUSSION

Age Distribution: The present study showed that the average agatiengs in the

suprapubic camera port group was 39.8 years (SR.2),lwhile the average age in
the umbilical camera port group was 37.1 years (SMD1.8). This suggests that
patients in the umbilical camera port group tendecslightly older and have a wider
age range. However, the difference in age disiobubetween the two groups was
not statistically significant (P = 0.07). Zubairéflal. (2009f* showed that mean age

was 25.12 years and in study by O Vidal et al. 3¢f'mean age was 20+3 years.

A study conducted at Bihar, by Singh MK et al. (204! found mean age to
be 30.32 +8.86 years. Jategaonkar PA et al. (2f13pund that age range was 17 to

48 years and mean was 31.2 years.

Gender Distribution: The present study showed that the umbilical carperagroup
included 20 males and 10 females, whereas the puipiacamera port group had 14
males and 16 females. Although there were more grtaln females in both groups,
the gender distribution difference was not staisly significant (P = 0.06). Zubair M
et al. (2009Y*! showed that 61.76% were males and 38.24% wereldem&tudy
conducted at Bihar, by Singh MK et al. (2013} also found that females (46) were

more than males (29).

Position of the appendix: The present study showed that the retrocaecaliqosif

the appendix was the most common in both groupth ®8 cases in the umbilical
camera port group and 20 cases in the suprapubiereaport group. The subcaecal
and pre-ileal positions were equally observed ith lgwoups, while the pelvic position

varied slightly, with 6 cases in the umbilical cameport group and 4 in the
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suprapubic camera port group. Even the literatuegdes the dominance of the

retrocaecal position of appendix as the most compusition.

Visualization Time of appendix from the start of surgery: The present study
showed that the suprapubic camera port generddiwetl quicker visualization of the
appendix compared to the umbilical camera port.éxample, the retrocecal position
took 14.5 minutes to visualize with the umbilicalneera port and 10.1 minutes with
the suprapubic camera port. Similarly, subcaecaltipn took 14 minutes with the
umbilical camera port and 10 minutes with the sppbéc camera port. However, for
pelvic appendix and pre-ileal appendix positiohs, times were slightly longer with
the suprapubic camera port. As the literature sttitat the most common position of
appendix is retrocaecal, it was better visualizgdhe suprapubic camera port but
significant difference was observed in the pelv greileal appendix due to its
position and the extent of umbilical camera porprapch was better in these two

positions.

Bowel Tracing and Visualization of |leocaecal junction: The present study showed
that bowel tracing and visualization of the ileaagunction tended to be easier with
the suprapubic camera port approach (24 easy cademd cases) compared to the
umbilical camera port approach (22 easy cases,r8 bases). Nonetheless, this
difference was not statistically significant (P 21). Though it was not statistically
significant, suprapubic camera port was slightlgesior to the umbilical camera port

due to the position of appendix and direct viswdion of the ileocaecal junction.

Ease of Dissection: The present study showed that the dissection psoweas
generally easier with the suprapubic camera p@tageh (24 easy cases, 4 difficult

cases) compared to the umbilical camera port appr¢a8 easy cases, 8 difficult
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cases). Moderate difficulty was less common in lgthups. This ease of dissection
was evaluated based on the dissection of the mpendjx, ligation of the base, and
release of adhesions. The difference in ease sédi®n between the groups was not
statistically significant (P = 0.23). Though it svaot statistically significant, the
dissection was superior in the suprapubic camera gmmpared to the umbilical

camera port.

Operative Time: The present study showed that the mean operativewas shorter
for the suprapubic camera port group (58.3 minugi3,= 21.2) compared to the
umbilical camera port group (65.6 minutes, SD =826This difference in operative
time was statistically significant (P = 0.0009)dicating that the suprapubic camera
port approach may facilitate a quicker procedutsbatr M et al. (2009%*! showed
that mean time required for operation was 54.39. nitean operative rime in study
by O Vidal et al. (2011%® mean operating time was 40+7 min. Vilallonga Ralet

(2012)PY found that mean operating time for Single Portéssc(SPAA) is 40.4 min.

The study by Kollmar O et al. (20021 concluded that positioning
suprapubic trocars enhances the surgeon's ergoreffitiency during laparoscopic
appendectomy. Moreover, using two suprapubic tsooathe laparoscopic approach
results in superior cosmetic outcomes accordinghto majority of patients and
healthy participants, whereas study by Palanivelet @l. (2007)*! concluded that
performing diagnostic laparoscopy via the umbilipakt effectively confirmed the
diagnosis, with the technique. Similarly, study ®y Zubair M et al. (2009}
showed that laparoscopic appendectomy using a puipiacamera port is a safe and
appealing option and study by O Vidal et al. (20%%)concluded that suprapubic

SILS appendectomy provides superior, cosmeticgbigealing results compared to
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standard umbilical access. It facilitates easi@eas and dissection of the appendix
and allows for the exteriorization of a drain witihdhe need for additional lateral
incisions. Study conducted at Bihar, Singh MK et(2013)*"! found mean operating
time to be 27.245.85 minutes. Jategaonkar PA e28113)“® found that average

operative duration was 45 minutes, with a conversiate to conventional

laparoscopy of 1.8%.
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CONCLUSION

The present study provides valuable insights into the comparative efficacy and
outcomes of using suprapubic versus umbilical camera ports in appendectomy
procedures. It was observed that while the average age and gender distribution
differences between the two groups were not statistically significant, there were
notable differences in operative times and ease of visualization and dissection of
appendix. Specifically, the suprapubic camera port approach demonstrated a
statistically significant reduction in operative time and generally facilitated easier
visualization and dissection of the appendix. This was particularly evident in the
quicker visualization times for retrocaecal and subcaecal locations of appendix,
suggesting that the suprapubic camera port approach might be more efficient in these

cases.

Moreover, the suprapubic camera port approach showed a trend towards easier
bowel tracing and visualization of the ileocaecal junction and the visuaization of
position of appendix, as well as a greater ease of dissection, athough these
differences were not statistically significant. These findings suggest that while both
approaches are viable, the suprapubic camera port may offer some advantages in
terms of operative efficiency and procedural ease and another advantage being that
there was no need to change the camera from 10mm to 5mm for extraction of the
appendix, as in this study two ports of 10mm were used allowing extraction of the

appendix from the either of the ports.

Page 56



Conclusion

However, further studies with larger sample sizes and additional variables may
be necessary to confirm these findings and to explore any potential benefits in patient
outcomes and recovery times. Overal, the study highlights the importance of
considering anatomical variations and procedura techniques in optimizing surgical

outcomes for appendectomies.
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SUMMARY

Age Distribution: The present study showed that the average age of patients in the
suprapubic camera port group was 39.8 years (SD = 12.2), while the average age in
the umbilical camera port group was 37.1 years (SD = 11.8). Patients in the umbilical
camera port group tend to be slightly older and exhibit a wider age range. The age

distribution difference is not statistically significant (P = 0.07).

Gender Distribution: The suprapubic camera port group includes 14 males and 16
females, whereas the umbilical group has 20 males and 10 females. Although there
are more males than females in both groups, the gender distribution difference is not

statistically significant (P = 0.06).

Position of appendix: The retrocaecal position is the most common in both groups
(18 cases in umbilical, 20 in suprapubic). Subcaecal appendix and pre-ileal appendix
positions are equally observed in both groups, while the pelvic appendix position
varies dightly (6 in umbilical, 4 in suprapubic) and is the least common in both the

groups.

Visualization Time of appendix from the start of surgery: The suprapubic camera
port generally allows quicker visualization of the appendix compared to the umbilical
camera port, especially for retrocaecal and subcaecal positions. However, pelvic and
pre-ileal positions take dlightly longer with the suprapubic camera port due to

anatomica considerations.
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Bowel Tracing and Visualization of Ileocaecal Junction: The suprapubic camera
port approach tends to make bowel tracing and visualization of the ileocaecal junction
easier (24 easy, 6 hard) compared to the umbilical camera port approach (22 easy, 8

hard), although this difference is not statistically significant (P = 0.27).

Ease of Dissection: Dissection is easier with the suprapubic camera port approach (24
easy, 4 difficult) than the umbilica camera port approach (18 easy, 8 difficult), with
moderate difficulty less common in both groups. This ease is analysed based on
mesoappendix dissection, ligation of the base of appendix, and release of the

adhesions. The differenceis not statistically significant (P = 0.23).

Operative Time: The mean operative time is shorter for the suprapubic camera port
group (58.3 minutes, SD = 21.2) compared to the umbilical camera port group (65.6
minutes, SD = 26.8). The difference in operative time is statistically significant (P =

0.0009).
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ANNEXURE - |

INFORMED CONSENT FORM

KAHERs JNMC BELAGAVI

Principal Investigator, REG NO.BH0121006
Title of the study: Suprapubic vs Umbilical port for visualization oppendix in
laparoscopic appendectomy and to determine thenesssiof surgery: One year

prospective cross sectional study

Purpose of the study:
To compare suprapubic vs umbilical camera portvisualization of appendix in
laparoscopic appendectomy.
1. To visualize the position of appendix
2. To determine the Ease of surgery
Introduction

Acute appendicitis is most common emergency thesguts to casualty, with
complains of acute pain abdomen, which requireskgdiagnosis and intervention. In
complicated appendectomies, conversion to operesurgay be required to perform
a safe appendectomy and to avoid any surgical doatjons. It would be ideal to
have pre-operative predictors which will help uentify patients with high risk of
requiring open surgery. This would help in enhancechmunication between the
surgeon and the patient with respect to the outcanteprognosis. It will be helpful
for the surgeons to make a choice of the surgispt@ach and avoiding laparoscopic
surgery in cases where it is unlikely to be sudcés3herefore, this study aims to

identify such factors which will aid this decisiaraking for the operating surgeon.
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Study procedure

Once you have signed the informed consent, negegsasonal information
and detailed medical history will be taken by theeistigator. After this you'll be
subjected to imaging (USG/CT) to determine the apmmular diameter and the
surgical procedure will be carried out i.e. lapaogsc appendectomy. The surgeries
will be performed by surgeons trained in laparogcop performed near about 100
laparoscopic procedures.
Potential risks

Nil
Benefits

The benefit of study is to evaluate the outcomeisd# of suprapubic camera
port in laparoscopic appendectomy.
Financial incentive for participation

You will not receive any payment for taking partlms study.
Alternatives

Your participation in this study is entirely volamy. You are free to refuse to
participate or withdraw from the study at any tinveu will still receive standard
medical care from the hospital. The investigatdd&idhe right to terminate the study
at any time
Privacy

To protect my privacy, all the collected informatiavill be given a number
rather than using my name. Any information colldatd@ring the study will remain
confidential. My medical files will be reviewed lgrat the hospital (or study doctor’s
office) to check the information and verify the wukswithout breaking my

confidentiality.
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Authorization to publish results

The information about me will be analyzed togetiveith other study
participants. Results of this study will be pubédhand presented to scientific groups
for scientific purposes, but I will never be indlually identified in the presentation of
the study results.
Institutional policy

In case you have any questions related to the studiyture or in case of study
related injury or illness, you can contact Printilpeestigator, Reg No. BH0121006,
Post graduate student Department of General Syrd@WHER University’s J.N

Medical College.

Voluntary participation

Your participation in the study is voluntary. Inseayou need any further
information regarding your rights as study partieip you may contact Dr. Harsha
Hegde, as Chairman of J. N. Medical College Instihal Ethics Committee on
Human Subjects Research, Phone No0.0831 2473777158xt-at J. N. Medical
College, Belagavi. You are free to stop participatin this study at any time and for

any reason.
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CONSENT FORM

Study title: SUPRAPUBIC VS UMBILICAL PORT FOR VISUALIZATION OF

APPENDIX IN LAPAROSCOPIC APPENDECTOMY AND TO DETERM INE

THE EASINESS OF SURGERY - ONE YEAR PROSPECTIVE CROS

SECTIONAL STUDY.

V.

Date:

| confirm that | have read and understood the imfition sheet for the
above study and have had the opportunity to asgtigunes.

| understood that my participation in the studywdduntary and that | am
free to withdraw at any time, without giving anyasen, without my
medical care or legal rights being affected.

| understood that sponsor of the clinical trialhess working on the
sponsor’s behalf, the Ethics Committee and thelatgry authorities will

not need my permission to look at my health recdroth in respect of
current study and any further research that magolpelucted in relation to
it, even if | withdraw from the trial. | agree tbi$ access. However, |
understood that my identity will not be revealed any information

released to third parties or published.

| agree not to restrict the use of any data orlt®#at arise from this study
provided such a use is only for scientific purposes

| agree to take part in the above study.

Subject’s name:

Signature / left thumb impression of subject:

Name of person obtaining informed consent:

Signature of person obtaining informed consent:
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If a patient has limited ability to read and wriain impartial witness should be
present during the entire informed consent disoasand patient’s legally acceptable
representative should sign on the patient’s behathese instances, the patient his/her
thumb impression taken in place of signature.

Patient’s legally acceptable representative’s statd:

I, as the patient’'s legally acceptable represamatvas present during the
consenting procedure and understand the precedfiogriation describing this study.
All of the questions regarding the study and thiéepés participation in it have been
answered to my satisfaction. | state that all atspefcthe study were clearly presented
during the consent procedure. The patient is vgllio participate in this study and |

sign below on his/her behalf testifying to thiseett

Name of the patient:

Name of representative:

Relationship to the patient:

Signature of representative:

Impartial witness declaration:

By signing the consent form, | attest that the rimfation was accurately explained to
and apparently understood by the patient and {hresentative (if applicable) and that
the informed consent was freely given by the patien

Name of impartial witness:

Signature:

Date:

Legal rights: By signing this consent form, we ao¢ waving any of your legal rights.
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PROFORMA FOR DATA COLLECTION

I.P.No

Name of The Patient:
Age:

Gender: 1. Male
Date of admission:
Date of discharge:
Date of Interview:
Address:

Phone:

Occupation:
Unemployed

Unskilled
Semi-skilled
Skilled
Professional

Education:

llliterate

Primary (17" std)
High school (8-10"std)
Intermediate

Degree and above

.Socio-economic status:

Low
Middle
High

ANNEXURE- Il

2. Female

Annexures
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SCREENING OF PATIENTS

13: H/O Appendicitis:

o YES
o NO

14: H/O any other illness:

o YES
o NO

15: If yes mention,

Data collection instrument:

1.Duration of Pain—

2.Location of pain-

(0]

(0]
(0]
(0]

Right lower quadrant
Left lower quadrant
Right upper quadrant
Left upper quadrant

3. Mode of onset-

0 Spontaneous

(0]

Insidious

4. Associated symptoms-

(0]

(0]
(0]
(0]

Fever
Pain
Vomiting

Nausea

5. Medical history:

(0]

(0]
(0]
(0]

Diabetes mellitus
Hypertension
Asthma

CvD
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Examination:
1.
Height(cm) Weight (kg) BMI
2.
Pulse rate Blood pressurée Temperature Respirataty R

3.Per abdomen examination

1)Point of tenderness-

Right iliac fossa

o YES
o NO

2) Rebound Tenderness

3) Guarding

4) Rigidity

o YES
o NO

o YES
o NO

o YES

5) Bowel Sounds

o YES
o NO

» Diameter of the appendix on imaging (USG/CT)

o0 USG
o CT
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» SURGERY:
» Underwent suprapubic laparoscopic appendectomy:
o YES
o NO
» Underwent umbilical laparoscopic appendectomy:
o YES
o NO

»  Laparoscopic converted to open appendectomy?
o YES
o NO
VARIABLES USED IN THE STUDY:

1. Position of appendix

a) Retrocaecal

b) Subcaecal

c) Pelvic

d) Preileal
2. Time taken for visualization of appendix from tharsof surgery.
3. Easiness to trace bowel and ileocaecal Junction:

a) Easy

b) Hard

4. Ease of dissection of appendix:
a) Easy
b) Moderate
c) Difficult

5. Total operative time for surgery.
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ANNEXURE —lIl PHOTOGRAPHS

Photograph 1: Showing laparoscopic appendectomy ugj suprapubic camera

port

Photograph 2: Showing laparoscopic appendectomy ugj umbilical camera port
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Photograph 3: Showing pelvic position of the appens

Photograph 4: Showing preileal position of the appa&dix
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Photograph 5: Showing retrocaecal position of the@pendix

Photograph 6: Showing bowel tracing using the supiaubic camera port
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Photograph 7: Showing bowel tracing using the umbital camera port

Photograph 8: Showing dissection of mesoappendix
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Photograph 9: Showing visualization of the ileocaet junction and adhesions

Photograph 10: Showing visualization of the ileoca®l junction using umbilical

camera port
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Photograph 11: Showing visualization of the ileoca®l junction using suprapubic

camera port

Photograph 12: Showing visualization of the appenaiusing suprapubic camera

port
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Photograph 13. Showing visualization of the appengiusing umbilical camera

port

Photograph 14: Showing ease of dissection using uitibal camera port
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Photograph 15: Showing dissection of the adhesions

CAMERA
UMBILICAL ASSISTANT
10 mm Camera . .
port
LEFT ILIAC
. FOSSA
5 mm Working « (@) SURGEON
port
5mm Working < @
port SUPRAPUBIC NURSE

Conventional technique for laparoscopic appendectomy

Photograph 16: Conventional technique for laparosqaic appendectomy
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CAMERA
' UMBILICAL ASSISTANT

10 mm Camera

port ) @

LEFTILIAC

5 mm Working " S SURGEON

port —
10 mm Working < P )
port SUPRAPUBIC NURSE

Umbilical camera port technique for laparoscopic appendectomy

Photograph 17: Umbilical camera port technique fodaparoscopic appendectomy

NURSE
. UMBILICAL
10 mm Working ,
port ) ' ()
LEFTILIAC
5 mm Working ) x Foﬁ* SURGEON
port
10mm Camera < i O
CAMERA
POt ‘ SUPRAPUBIC ASSISSTANT

Suprapubic camera port technique for laparoscopic appendectomy

Photograph 18: Suprapubic camera port technique fotaparoscopic

appendectomy
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ANNEXURE- IV

KEY TO MASTERCHART

Equivalents in the master chart

1. Gender

a) Male -0

b) Female- 1

2. Position of appendix

a) Retrocaecal - 1

b) Subcaecal- 2

c) Pelvic- 3

d) Preileal -4

3. Easiness to trace bowel and ileocaecal Junction:

a) Easy-1

b) Hard-2

4. Ease of dissection of appendix:

a) Easy-1

b) Moderate-2

c) Difficult-3
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ANNEXURE-V

MASTER CHART — |

Data of patients using umbilical camera port for lgparoscopic appendectomy

- Timg tak_e " | Easiness Ease of .
St P Age | Gender Position of o visualise totrace | dissection of Time for
no | Number appendix appendlx bowel aopendix surgery(minutes)

(minutes) pp

1 1155086 22 0 Retrocaecal 15.1 1 1 65.1
2 1163643 38 0 Sub caecal 12 1 1 55.3
3 1119756 32 0 Retrocaecal 15.2 2 3 59.4
4 1112368 26 1 Pelvic 9.6 1 2 68.5
5 1129581 40 0 Retrocaecal 15 1 1 65.1
6 1138281 28 0 Sub caecal 14 1 1 63.2
7 1138852 26 0 Retrocaecal 13.8 1 1 63.2
8 1145430 26 1 Retrocaecal 13.9 2 3 65.1
9 1146893 31 0 Pelvic 8.7 1 1 60.7
10 | 1149360 37 0 Retrocaecal 14.7 1 1 65.1
11 1152325 26 0 Retrocaecal 14.4 1 2 62.3
12 1131422 26 1 Sub caecal 16 1 1 65.1
13 | 1129430 29 0 Pre ileal 9.5 2 3 60.1
14 | 1135428 41 0 Retrocaecal 15.3 1 1 65.1
15 | 1154086 30 0 Retrocaecal 14.2 1 1 72.3
16 | 1163643 35 1 Pelvic 8.8 1 1 63.2
17 1123456 42 0 Retrocaecal 13.7 1 2 64.4
18 | 1143563 36 0 Pelvic 9.1 2 3 63.2
19 | 1165473 27 1 Retrocaecal 15 1 1 61.7
20 | 1198345 33 0 Sub caecal 14 1 1 73.2
21 1123786 26 0 Retrocaecal 15.4 2 3 66.3
22 | 1134982 26 1 Retrocaecal 15.2 1 1 73.1
23 1176384 39 0 Pre ileal 10.7 1 1 65.1
24 | 1134982 58 1 Retrocaecal 13.9 2 3 68.5
25 | 1135628 56 0 Retrocaecal 135 1 1 73.6
26 | 1172934 54 1 Pelvic 8.4 1 2 71.8
27 1156372 53 0 Retrocaecal 14.9 2 3 65.1
28 | 1128394 58 1 Pelvic 9 2 3 74.1
29 1192763 52 0 Retrocaecal 14.8 1 1 60.3
30 | 1140023 60 1 Retrocaecal 14.2 1 1 69
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Data of patients using suprapubic camera port fordparoscopic appendectomy

" Tim_e tak_en Easiness !Ease .Of Time taken

Srno | IPnumber | Age | Gender Posmon_of to wsuah_se to trace dissection for surgery

appendix ap_pend|x bowel of ) (minutes)

(minutes) appendix

1 1145387 21 0 Sub caecal 9.8 1 1 62.4
2 1145956 51 1 Retrocaeca| 9.8 1 1 53.1
3 1112357 24 0 pelvic 10.1 1 1 60.8
4 1149554 22 1 Retrocaeca| 9.7 1 1 63.5
5 1119549 25 1 Pre ileal 10.5 2 3 62.3
6 1135439 26 0 Retrocaeca| 10.5 1 1 57.2
7 1119562 58 1 Sub caecal 10.2 1 1 59.4
8 1143592 32 0 Retrocaeca| 11 1 1 54.6

9 1141256 24 1 pelvic 12 2 3 58.7
10 1138080 36 1 Retrocaecal 9.6 1 1 55.9
11 1138096 51 1 Retrocaecal 10.3 1 1 59.2
12 1124943 33 0 Retrocaecal 10.2 1 1 61.4
13 1124948 45 0 Sub caeca| 12 1 1 46.8
14 1124956 42 1 Retrocaecal 10 1 1 58.3
15 1136019 59 1 pelvic 115 2 2 55.1
16 1157142 34 0 Retrocaecal 104 1 1 61.9
17 1123765 54 1 Retrocaecal 10.2 1 1 56.2
18 1198365 45 0 Retrocaecal 10 1 1 60.7
19 1180234 43 0 pelvic 115 2 3 47.5
20 1177343 28 1 Retrocaecal 9.8 1 1 63.2
21 1100348 56 0 Sub caeca| 8 1 1 56.8
22 1124089 34 1 Retrocaecal 10.3 2 2 61
23 1123067 47 1 Retrocaecal 10.5 1 1 56.9
24 1134002 55 0 Pre ileal 12.1 2 3 61.1
25 1123045 41 1 Retrocaecal 10.1 2 1 60.3
26 1100340 36 0 Retrocaecal 10.2 1 1 57.8
27 1177672 29 1 Retrocaecal 9.9 1 1 50.2
28 1124876 54 0 Retrocaecal 10 2 1 64.5
29 1141378 34 0 Retrocaecal 9.8 1 1 65.2
30 1100012 57 1 Retrocaecal 10.2 1 1 57.9
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