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ABSTRACT

Background and objectives:

Acute appendicitis is one of the most common cawdescute abdomen. It ranges from
subacute inflammation to perforation. Its managemerpendectomy was initially described
by Claudius Amyand in 1753 has evolved remarkafobm a large McBurney’s incision to
minimally invasive approach. Due to increased amlity of laparoscopy, it is currently the
preferred approach of choice for appendectomy. \Atibances in minimal access techniques,
various attempts are being made and studied t@ectthe invasiveness by reducing the number
and size of ports, such as single incision lapangisc appendectomy, double incision
laparoscopic appendectomy and NOTES. However, thezeseveral drawbacks i.e., the
requirement of specialized instruments and skiifficulty in triangulation of instruments,
increased cost, a longer learning curve, increasetlences of incisional hernia and
unsatisfactory cosmesis, and hence leading towsspeculations and debates. Therefore, we
hypothesize that the use of all three 5 mm podisrtigue can be used to reduce postoperative
pain and achieve satisfactory cosmesis, while nigtgi the same skillset as conventional
laparoscopic appendectomy. This study aims to coenpatients undergoing all three 5 mm
port laparoscopic appendectomy and conventionahrteggzopic appendectomy terms of

postoperative pain and cosmesis, and rate of ceioveto a 10 mm port.

Materials and methods:

A total of 60 patients diagnosed with uncomplicaedte appendicitis were enrolled, in ages
between 18 to 60, and planned to undergo laparasegpendectomy. They were assigned
randomly into two groups: the all three 5 mm papdroscopic appendectomy (group A) and
conventional laparoscopic appendectomy (group BnBgraphics, size of the appendix on

ultrasonography, duration of surgery, conversiothef5 mm umbilical port to 10 mm port



during specimen retrieval, and postoperative paid aosmesis at serial intervals were
recorded. Statistical analysis was done on MictoSrtel and IBM SPSS v 20; Independent
t-test, Shapiro-Wilk test and Mann-Whitney U testrevapplied. P value less than 0.05 was

considered as significant.

Results:

In the study group, the mean age in group A wa$ gdars and in group B was 33.7, and 32
males and 28 females. On ultrasound imaging, teeage size of the appendix in group A was
9.17 mm and in group B was 8.87 mm. The mean durati surgery was significantly longer
in all three 5 mm ports laparoscopic appendectafiyninutes, which is significantly longer
than in those undergoing. The rate of conversiaof the 5 mm umbilical port to 10 mm was
53%, i.e., 16 patients in group A, where the appmsad size was more than 8 to 9 mm.
Postoperative pain was significantly lower in grduat 1 hour and 12 hours postoperatively
with P < 0.001 but was higher in patients who un@et conversion. Cosmetic outcome in
group A was also significantly better at 1 week dmieeks, where P < 0.05) but was worse in

patients who underwent conversion.

Interpretation and conclusion:

The all three 5 mm laparoscopic appendectomy tecienis safe and feasible, where the
diameter of appendix is less than 8-9 mm with digamtly lower postoperative pain and a
better surgical scar. Moreover, there was no com@® in surgical steps. The conventional

technique can be used when the appendix is langer8-9 mm.

Key words: Acute appendicitis, laparoscopic appetaey, 5 mm port laparoscopic

appendectomy, minimal invasive surgery, cosmesis.



I ntroduction

INTRODUCTION

Appendicitis and appendectomy were first formallgsciibed in 1886 by
Reginald Heber Fitz. The procedure was first pentt by Claudius Amyand in 1753.
With progress in modern surgery, it has evolvedhwbtable advances in the incisions
used. Laparoscopic approach was first used by emm in 198

Since its contraption, minimal access surgery maergone explosive growth in
the past three decades. It is being assessed addarsa substantial number of major
surgical procedures. In most cases, although tbesads minimal, the surgery itself is
major. The merits of laparoscopic over open suegedre better cosmesis, lesser
postoperative pain, less analgesic use, lower opesitive infections, shorter hospital
stay and faster recovetd).

Laparoscopic appendectomy is now largely acknovddds the standard therapy
for both difficult and simple acute appendicitits Hisadvantages are intra-abdominal
abscesses, higher costs, and prolonged operatiee Several efforts have been made to
minimize the number and size of ports used in thisthod. i.e., single incision
laparoscopic appendectomy (SILA) and “natural ceifiransluminal endoscopic surgery
(NOTES).” However, these require specialized anpeegive instruments, which is
difficult in a limited resource setting. It requsra challenging skillset, and presents with
various complications such as the need for propeneels for instruments, spatial
orientation, triangulation for dissection and retian and closure techniques to prevent
intraperitoneal infectiof?:®

Postoperative pain is a major concern for patiemidergoing major surgeries.
Inadequate postoperative pain management leads etayedl recovery, reduced
pulmonary function, longer hospital stay, restantiof mobility, delay in starting

physiotherapy, and thromboembolic events which rekerse effects on the outcome
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of the surgery, including the decision of dischaggia patient and resuming daily
activities. Opioids with NSAIDs are regarded as# pf multimodal approach. However,
opioids are known to cause prolonged ileus, alterearological examination and on
chronic therapy, leads to drug abuse, addictiod ,dmpendency. In laparoscopic surgery,
early postoperative pain may be a parietal, visearaain in the right shoulder. Which
can be attributed to lifting and stretching of tiephragm, distension of abdominal
muscles and noxious effects of leftover carbon idexvithin the peritoneal cavits.

Another key factor in surgical outcome is the p®jogical nuances, which must
be considered with sensitivity. Patients undergdamgrotomy have larger scars, where
the scores of the postoperative pain, somatizatomjety, depression, interpersonal
sensitivity are higher. These have a negative oagcevhich can be reduced by minimal
access methods, resulting in better patient satiefa®

Conventional laparoscopic appendectomy is donesbygua 5 mm port and two
10 mm ports. Incisions more than 10 mm leave eelafascial defect, which result in
more postoperative pain and hernias. 5 mm lapaposeppendectomy is done routinely
in children, where all three ports are of 5 mm iangeter. This has been tried in
laparoscopic cholecystectomy and anti-reflux suegewith satisfying resulté)

Minimal access techniques are now being developddstudied to decrease the
number of ports, rather than the size, as it resipost-operative pain and achieves better
cosmesis. This could be the reason there are stadieparing conventional laparoscopic
appendectomy with double incision laparoscopic agdpetomy and single incision
laparoscopic surgery.

Therefore, we hypothesise that the use of all tbreem ports technique can be
used to reduce postoperative pain and achievdadtsy cosmesis, while retaining the

same skillset as conventional laparoscopic appé¢ohgc
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AIMSAND OBJECTIVES

AlIM:

To evaluate the efficacy of al three 5 mm ports laparoscopic appendectomy over

conventional |aparoscopic appendectomy.

OBJECTIVES:

Comparison of the two techniques of laparoscopic appendectomy with regards to:
Primary

* Post-operative pain and cosmesis of all three 5 mm ports in |aparoscopic

appendectomy with conventional |aparoscopic appendectomy.

Secondary

» Evaluate the conversion of 5 mm port to a conventiona 10 mm port during

surgical specimen retrieval.
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REVIEW OF LITERATURE

Embryology and anatomy of Appendix

Caecum and appendix develop from the superior niesemrterial segment of
the midgut loop. It is seen as a protuberance efwa at the Bweek of intrauterine life.
During the final stages of rotation of the gut, #qgendix moves to the right lower

guadrant.

The average length of the appendix in adults isirma® cms and 8 mm in
diameter, with wall thickness of 2 mm. Along théemor aspect of caecum, base of the
appendix lies at the convergence of taeniae, fagilg identification during

appendectomy.

Lumens of caecum and appendix communicate througtordice which is
guarded by semilunar mucosal valves and is linedryts and argentaffin (Kulchitsky)
cells lie at the base. Appendiceal lumen is <0.1antl when the luminal secretions
increase to 0.5 ml, the intra luminal pressuredases to 60 cm of waté The appendix
lies in different anatomical positions. In one daawof cases, it may lie in the pelvic,
subcaecal and paracaecal position as a result wfratation of appendix. It may
occasionally be found close to the gall bladder wbaecum fails to rotate to its final
position.

Most common variations:
1. Retrocecal: behind the caecum.
2. Pelvic: in true pelvis.
3. Paracaecal: on either side of caecum.
4. Subcaecal: below the caecum.
5. Preileal: anterior to terminal ileum.

6. Post-ileal: posterior to terminal ileufh.
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Preileal 1%

Retrocaecal 74%

Postileal 0.5%
Paracaecal 2%

Pelvic 21%
Subcaecal 1.5%

Figure 1: Positions of appendix (V)

. Anterior
Superior ileoceeal
tleocecal artery

Jold

Superior
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Taferior
eoceeal

Jold

Ieum

Figure 2: Ligament of Treves.(19
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The mesoappendix is a triangular fold of peritonegbat covers the whole organ,
extending from the tip and attaches itself to tlesemtery of the small bowel. It contains
blood vessels, nerves and lymphaticsgament of Treves is an ileoceacal fold of
peritoneum which adheres superiorly to ileum arfdriarly attaches to mesentery of

appendix. It helps with a bloodless field duringpapdectomy:?
Blood supply and lymphatic drainage

The appendicular artery, a branch of ileocoliemt enters the mesoappendix
close to the base, just behind the terminal ile@angrenous appendicitis and perforated
appendix are a result of appendicular artery thisnbhe appendicular vein drains into
the ileocolic and posterior colic veins, which fet drain in the superior mesenteric vein.
The lymphatics of appendix drains into anterioodelic lymph nodes via multiple

lymphatic channel that traverse mesoappefitlix.
Nervous supply:

Sympathetic and the parasympathetic nerves by isuperesenteric plexus

innervate appendix.
Histology:

Vermiform appendix contains the following layers Serosa, Muscular,
Submucous, Mucosa. Appendicular lumen is irreglilaed by multiple columnar cells.
The serous layer completely invests the entirergrgacept along the line of mesentery.
Mucus secreting goblet cells are scattered througtiee longitudinal folds. Cells of
Kulchitsky lie at the base of the crypts. Numerdysiphoid follicles lie in the
submucosal layer, which are prominent in the youmgnce one of the important

etiological factors for acute appendicifis.
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Perminal part of 1leocolie

Cecal branches

Jloal branches

e

Figure 3: Appendicular artery 19 Figure 4: Normal histology of appendix.(?

Figure5: Histopathology of acute appendicitis.
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Appendicitis

Appendicitis usually occurs during th&%2o0 4" decade of life, with a female
predominance. A major part of the population whifesfrom chronic abdominal pain,
have an incidence of chronic and recurrent appéredi@anging between 7-10%. It is
associated with ischemic changes, perforationssapticaemia. Incidence is also found
to be higher in the western countries, major factmeing genetic, environmental, and

dietary factors*?

Etiopathogenesis.

Over half to three quarter of the population withiaflamed appendix have a
secondary luminal obstruction, which includes thespnce of a fecolith, a gall stone and
worm infestations, thereby increase in luminal moos secretions and intra luminal
pressures which compromises the venous drainage. régulting ischemic injury

becomes a focus for bacterial growth.

In the initial stages, neutrophils invade all thdrs, leading to inflammation. The
appendix appears dull, congested, and granulah W& worsening of inflammatory
process there may be a production of firbropurulexidate involving the serosa,

eventually leading to an absceds?

Clinical features

Abdominal pain, localized in the right lower abdomand the periumbilical

region.
* Nausea and vomitingre also commonly seen.
» Fever, bowel disturbances and urinary tract ifoteg are frequently associated.

* Appendicitis is a clinical diagnosis, which is soped by radiological

investigations{*?)
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Examination

I nspection:

Pointing sign - the patient is asked to locatedhgrse of the pain, starting with

the point of occurrence, is due to the irritatidrihe parietal peritoneum.

Palpation:

McBurney’s tenderness: at McBurney'’s point.
Dunphy’s sign: An act of coughing, sneezing carseancreased abdominal pain.
Blumberg’s sign: In the right iliac fossa, rebouetderness due to peritoneal

irritation.

Rovsing’s sign: On deep palpation of left iliacgaspain is experienced in right
iliac fossa; due to shift of ileal coils to the lriigliac fossa in presence of local

peritonitis.

Psoas sign: Extension of the right hip causes pa#n in retrocecal appendix due

to irritation of an inflamed appendix lying oveetpsoas muscle.

Cope’s obturator test: Internally rotating the tighip causes pain in the

hypogastrium secondary to the spasm of the obtuirst&rnus.

Sherren’s triangle of hyperesthesia: It is a trlangound by the lines joining
anterior superior iliac spine, umbilicus and syngfypubis. By lifting the skin

along with the subcutaneous tissue, a gentle stakeelicit pairt*®)
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Laboratory investigation:
» Total leucocyte count: > 10,000/cc/mm, with neulvitip.

* C Reactive protein: Synthesized by liver in infen8 and inflammations, it is an
acute phase reactant. The rise occurs betweenh®li3 of an acute attack and
normalise within 12 hours. In appendicitis a norn&lel carries a negative

predictive value of 97-100%.

« Urine analysis: To rule out other causes of paahidomen and check for associated
urinary tract infection with appendicitis.

I maging:

Plain X-ray abdomen:

Not a sensitive investigation for appendicitis bah be used to rule out other
intestinal conditions.
Ultrasonography:

It is > 85% sensitive and > 90% specific. It isca+invasive modality and

requires no patient preparation. Therefore, itigely being used.
Computer tomography:
Most commonly used imaging technique, with or withocontrast in high resolution, the
accuracy increases to 95% or more.

Diagnostic lapar oscopy:

In most patients, diagnosis is established witlohys clinical examination and
investigation. But in a smaller population of patiem whom diagnosis remains elusive,
diagnostic laparoscopy is the best preferred ietgion. It allows the inspection of

appendix and other abdominal org&rs.

Page 10



Review of literature

M anagement

Early diagnosis followed by prompt surgical intertien is known to be the most
important principle in treating appendicitis.
Several RCTs that compared laparoscopic vs opeengiggtomies showed minimal to
negligible amount of differences. Due to meritsrohimal access surgery, laparoscopic

appendectomies seem to progressively incréasé®

Preoperative workup:

Surgical intervention should not be delayed for enivan 6 hours from presentation.

0 Keep patient nil per oral.

o Intravenous fluids are kept on maintenance.

0 An antibiotic with anaerobic and aerobic coverdsniistered as a single dosage
in uncomplicated appendicitis.
o Prepare for conversion to open.
L apar oscopic Appendectomy )
Anaesthesia: general.
Procedure:
1. Patient is in supine, Trendelenburg and left latpasition (10-18 inclination
toward the surgeon).
2. Parts from nipple to midthigh are painted and ddape
3. Pneumoperitoneum is created with either Veresslaeedpen Hanson’s method.
4. A 10 mm umbilical port is inserted, following whiehdiagnostic laparoscopy is
done to look for port entry injuries, gross patlyds in the abdomen and the pelvis.
5. Under vision, in the hypogastrium, the second 10 pom is inserted, followed by

a 5 mm port in the left iliac fossa.
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6. The appendix is identified and inspected for sighenflammation, fibrosis and
turbidity.

7. With a non-traumatic grasper, the tip of the appersdheld to visualize the entire
length and up to the base of the appendix.

8. Adhesiolysis is done, if required.

9. Mesoappendix is dissected and divided using dhijlar electric devices or ties.

10. Base of the appendix is identified at the convecgest taenia. Secure the base with
a Roeder’s knot, clips or linear stapling devicljah is divided.

11. Specimen is retrieved from the umbilical port.

12. Peritoneal cavity is irrigated and suctioned.

13. Trocars are withdrawn under vision, followed by llugaroscope.

14. 2-0 absorbable suture is used to suture the rebemth at 10 mm port sites.

15. Skin is sutured with 2-0 nonabsorbable sutures.

Minimal access surgery 9

Minimal access surgery, as coined by John Wicknsamtechnique of performing
surgeries through small incisions, often using nistruments and coupled imaging
systems, resulting in diminished surgical traumasnof which is inflicted because the
surgeon requires adequate exposure for vigilasedison and organ removal. It seldom
leads to morbidity i.e., surgical site infectiongpund dehiscence, nerve entrapment,
herniation and pain, which prolong time of recoveamd contributes to other
complications like lung atelectasis, pneumoniaalyaic ileus and deep vein thrombosis,
due to reduced mobility. The aim is to accompliglgial therapeutic goals and quick
recovery with minimal somatic and psychologicalitrea. Some examples of minimal

access approaches are laparoscopy, thoracoscomneasdcopy.
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Laparoscopy is a branch of minimal access surgériglwinvolves surgery of
abdominal and pelvic organs, through small incisitrat are less than 1.5 cm. It requires
the use of specialised instruments, light — camsgstem with display monitors, energy

sources and distension of the peritoneal cavith gis.

Due to the small size of incisions, laparoscopy inasly advantages over open
approach, i.e., reduced hospital stay, faster metimroutine activity, lesser pain, good
cosmesis and better outcomes, which have promb&dde of laparoscopy as the gold
standard for many surgeries, such as cholecystgctappendectomy, prostatectomy,
surgeries of small and large intestines, anti-reflurgery, etc. It also has disadvantages,
such as longer operative time, limited field ofiems and degrees of freedom, a long
learning curve, loss of organ tactile sensationfaedback, and increased cost. However,

when feasible, it has proven to be superior.

The first appendectomy was performed on a 11 yiddray, by Claudius Amyand
in 1753. The procedure has evolved and refined tiwer, with notable contributions
from Reginald Heber Fitz, who recognized the patplof the disease and coining the
term appendectomy in 1886, and Charles McBurneyffoposing the muscle splitting
incision in 1893. Kurt Semm performed the worldistflaparoscopic appendectomy in
1981, which has been widely endorsed ever sintieegsreferred approach for treatment

of acute appendicitis, simple and complicated.

Various attempts are being made to decrease thberurhports, this has resulted
in the introduction of double incision laparoscom@ppendectomy, single incision
laparoscopic appendectomy and NOTES. While thesks ske innovative, there are
accompanying challenges, such as — increase irsittee of port to accommodate

instruments, requirement of specialized instrumants$ training, longer operative time,
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and increased cost, which can make the procedwg® fieasible, with increased

postoperative pain and poor cosmesis.

Pain

As defined by the International Association for tBeudy of Pain, it is “an
unpleasant sensory and emotional experience asstaigth actual or potential tissue
damage.” It therefore perceives the correlatiorwbeh objective, physiologic and
sensory aspects of pain with other components, ssclsubjective, emotional and
psychological ¥

Postoperative pain occurs due to damage and infaiam of tissue, i.e.,
nociceptive. It is clinically divided into acutecohronic and is further enumerated based
on the source, visceral and somatic. Somatic gairom mucous membranes, skin and
subcutaneous tissue, and is described as a walided, sharp, pricking, or throbbing
sensation. Whereas visceral pain is from interngduas and its coverings. It is a dull and
diffuse pain, which is associated with abnormal omatnic system activity —

hemodynamic changes, sweating, nausea and voniitihg.

Neurophysiology of pain
Nociceptors

Pain can also be characterized as noxious or pathtiap and non-noxious or
epicritic. Where, epicritic components are trangaditoy large, myelinated nerve fibres
and senses temperature, fine touch, propriocepdod pressure. And noxious
components are divided into two as - a poorly izeal, slow onset sensation, transmitted
by C fibres; and a fast, sharp and well-localizedsation, transmitted by thedAerve

fibres. 16
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This pain has many types.

1. Nociceptors — somatic (skin, deep tissues) andexadmociceptors (internal

organs).

2. Mechano-nociceptors — sharp pain.
3. Mechano-heat receptors - excessive pressure, exttemperature and pain
producing substances.

4. Silent nociceptors - responds to inflammatfgn:®

Pain pathway (figure 6)

Pain is transmitted to the pain centre in the aaletortex, from the periphery,
along the three neurons pathw@$.
First order neurons

Cells of these neurons are located in the dorsdlganglia. Through the dorsal

sensory root, the proximal end of these axons atringhe spinal cord*®

Second order neurons

The first order neurons then synapse with the skamder neurons in the
ipsilateral dorsal horn, through interneurons, \Wwhascend or descend three segments in
the Lissauer’s tract. Most of the axons cross titine to the contralateral side, forming
the lateral spinothalamic tract and connects téathas, periaqueductal grey, nucleus
raphe and reticular formatioft®
Third order neurons

Located in the thalamus, send their fibres to sosmatsory areas | and Il in the

cortex.®®
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Pain in lapar oscopy

There are several reasons for pain in laparoscogly as injury to the abdominal

wall by the endoscope, handling of visceral orgaitt instruments and abdominal

distention(?

A. Factorsassociated with gaseous pneumoperitoneum

Rapid distension with peritoneum may be attribwtétti traction of nerves, injury to

blood vessels and release of inflammatory mediators

1. Neuropraxia of the phrenic nerve, that transpitestd diaphragmatic distention

during insufflation of gas, probably related to 4 dermatome?®

. The type of gas insufflated and intraabdominat giHe use of C®@leads to
acidic milieu and phrenic nerve neuropraxia. Theaperitoneal pH is found to
be 6.0 immediately postoperatively and gradualtyeased to 6.4 to 6.7 on the
first postoperative day, 6.8 to 6.9 on the secarglgperative day and thereafter

it normalizes to above 7@

. Residual intraabdominal gasCO, dissolution, peritoneal irritation and
intraabdominal acidosis occur if the gas is nogadéecly evacuated. Additional
factors are loss of surface tension of peritoneunt support of abdominal
organs®¥

. Temperature of gapain was significantly lower in whom warmed gas wssd
when compared to standard cold insufflation ga8 (0%

. Humidity of gas significantly lower postoperative pain was obseriredhom
humidified gas was insufflated. It is proposed ttigt gas insufflation causes

ultrastructural damage to membranous linikg's.
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B. Operational factors
The number and size of incisions utilised differoss surgerie€®
Effect of postoperative pain

Acute pain has adverse effects on organ functiahpaistoperative outcome. As,
inefficient management of postoperative pain irgeas with routine activities, effective

treatment plays a crucial role in patient care iamaroving quality of life(?®)
a. Cardiovascular effects:

There are several causes for perioperative cardiamnts, especially from
postoperative day one to three. This occurs dugsmatch in myocardial oxygen

supply and demand, which can precipitate myocairsiidlemig?°-3%

b. Pulmonary effects:

The classical pulmonary response to abdominal syrge similar to acute
restrictive pulmonary disease, leading to clinicadlignificant hypoxia and
hypercarbia. An increase in total body oxygen con#ion and carbon dioxide

production is also seéh3V)

c. Gastrointestinal effects:

Sympathetic overactivity leads to increased gasttid secretion causing stress

ulcers and decreases intestinal motility causiegsf?

d. Endocrinal effects:

The dominant neuroendocrine responses to painvievpfpothalamo — pituitary
- adrenocortical interactions, resulting in incexhgatecholamine and catabolic

hormone release. This effect causes sodium and wetention, and increased
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levels of blood glucose, free fatty acids and fct®)
e. Haematological and immunological effects:

Surgery is a hypercoagulable state which can pitatégomyocardial ischemia and
deep vein thrombosi? It also suppresses reticulo-endothelial functiow a

potentiates immunosuppressiéH.
f. Psychogenic effects:

Anxiety, fear, and the loss of control due to tessojury have effects on the
hypothalamo-pituitary axis. Behavioural responses disturbed sleep, poor

morale and long-term emotional disturban€es.

M easur ement of pain:

Objective assessment - performed by healthcare workers; numbers argreead based

on the patient’s condition. These are:

Behavioural

» Crying, sighing, shouting.
Physiological

» Cardiovascular response - increased heart ratbland pressure.

» Endocrine response - increased catecholamine atidato
* Respiratory response - decreased tidal volume raecreéased respiratory
rate.

Neuro-biochemical

» Decreased beta endorphin in acute pain.

* Hypo emission in thermography - chronic pain.
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Neurological

* Nerve conduction study.
» Cortical evoked potential.

Subjective assessment

Single dimension scales

* Verbal rating (VRS).
* Numerical scale.
 Visual analogue scale (VASY

Multidimensional scales

* McGill pain Questionnaire, MPQ.
« Dartmouth pain Questionnaire, DP).

As pain is a subjective experience, assessmentebatindividuals is seldom
challenging. Factors influencing these perceptamesage, sex, past experiences, ethnic
background, anxiety and depression. Therefore,qtiemntification of pain has been
extensively studied, including the differences owhindividuals quantify pain. As a
result, VAS and VRS are widely used, due to iteexaise. In routine clinical practice,
assessment of pain depends on interaction betWeehedalthcare worker and patient.

Rating scales are appropriate for clinical dataluseesearch projects)

Visual analog scale (VAS)

A 10 centimetres long line is used, with extrensitté intensity of pain on both
ends. The scale is marked, ranging from “no pairt'ekcruciating or unbearable pain;”
words can be used to describe the intensity aedioitie patient, such as (mild, moderate,

severe). The patient is then asked to mark orinkedescribing the intensity of pain they
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are experiencing currentf$? It can be used serially at regular intervals tovjate patient
centric management of pain.

Postoper ative Pain Management
Prophylactic measures

Adept perioperative surgical and psychological ceaea reduce the duration,
severity and incidence of pain. Psychological tephes play a little role in relief of acute
pain, due to damage of tissues. However, it play@gaificant role in subsequent

recovery, psychological distress and chronic péter aurgery®

Optimal and individual patient centred surgicalecaids in reducing the severity
of pain, these include the Early Recovery After géuy (ERAS) programme i.e.,
postoperative psychological support, early ambaoaéind feeding, care of wounds and
good nursing care. The inflammation and stressoresp can be modulated during
surgery, i.e., gentle and skilful tissue handlitigerefore causing the least trauma

possible, have long-term effects in wound healing eosmesi§:*"

Active measures ©8)

Postoperative pain relief can be achieved partialycompletely by the following

methods:
1. Systemic analgesics and adjuvant

a. Opioids:
These are drugs that act on central and peripbpraid receptors.

(1) Systemic opioids — These are effective analgesidsan be administered

by various routes. The side effects are sedati@usen, vomiting,
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hypotension, bradycardia, pruritis, impaired retoftoowel function and
postoperative ileus, respiratory depression, aredehaubstantial risk of
addiction and tolerance. It requires frequent ress®ment of the patient.
E.g. — morphine, meperidine, fentanyl. These uguhlhve active
metabolites, which leave undesirable side effestgzh as seizures,

delirium, psychosig3®

« Patient controlled analgesia — The patient carebeved of pain
without assessment by the healthcare worker, witdfdoses of
drug being delivered on demand or as continuousvahous
infusion. These systems have failsafe mechanismpréoent
overdose. It is not suited for patients with highaid tolerance,
substance abuse and who develop reactions withdgpig.g. —

morphine and meperiding®-4)

» Oral opioids — used to rapidly wean patients ofepteral therapy.

E.g. — oxycodone, tramad®ol’

» Transdermal opioid patches — the drug is incotgdranto an
adhesive matrix, and is absorbed through the skiarefore
avoiding hepatic first-pass metabolism. It has @vsbnset of
action, but is steadily released, providing cortum analgesia.
E.g. — buprenorphine patch?

b. NSAIDs — these are agents that reduce mediators of painndlammation.
Hence, these are less potent but have opioid gpaffacts. When combined
with opioids, synergistic effect is seen. Adver$ieas are gastrointestinal

haemorrhage, peptic ulcer disease, renal and glatgsfunction.
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* COX 2 inhibitors — reduces production of prostadlas that cause
inflammation and pain (PGl IL-1). Adverse effects are thrombotic
cardiovascular  events, stroke  and myocardial ititanc

E.g. — celecoxib*?

c. Intravenous paracetamol (acetaminophen) — central antinociceptive effect
due to central COX-3 inhibition, modulation of ibhbry descending
serotonergic pathway and prevents prostaglandindyotmon at

transcriptional levef”

d. NMDA antagonists (used as adjuvants)
» Ketamine — IV anaesthetic drug with analgesic priogee and is used as an
adjuvant during local anaesthesia at low dd4@&s.
« Dextromethorphan — Inhibits nociceptive responsebé dorsal horr*¥
2. Local infiltration with field block — Local anaesthetics used in regional analgesia,

usually involves anaesthetizing the lower halfted body or a particular limb.

» Central neuraxial blockade - epidural analgesiaragtirgery (continuous
infusion) of cervical, thoracic, lumbar or sacragsents. In epidural
analgesia, morphine is commonly used at dosagetof®mg, provides
analgesia in 15 - 30 minutes lasting for up to 8drk. Adrenaline can also

be used to prolong the analgesic effect of epidopaids®®

» Peripheral techniques — brachial plexus block,gbenial nerve block, Bier

block. 7"
3. Nonpharmacologic technigues:

The above pharmacological agents produce potesitld effects, hence
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alternative therapies have been introduced as adisywhich have varying
success. Examples are Transcutaneous ElectricaeNsgimulation (TENS),

cryo-analgesia, ultrasound, laser stimulation ayhbtherapy*®

WHO analgesic ladder (1990)-

This is a patient centric guideline for managenwrpiostoperative pain, proposed
by WHO in 1990. Pain needs to be assessed perilydacal moved up or down the ladder

as required.

a. Step 1 - mild pain — non opioids (acetaminophenANS), adjuvants may be

needed.

b. Step 2 - moderate pain - oxycodone, hydroxycodeodeine (weak opioids) in

addition to step 1.

c. Step 3 - pain is severe — fentanyl, morphine, hydnphone (strong opioids) in

addition to step 147
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Cosmesis

Surgical wounds are usually clean cut incisiongheuit skin loss and heal by
primary intention. When a surgery concludes, thacataneous layers and skin need to
be closed, to restore normal anatomy, prevent tgbrsite seroma and hematoma
formation, and surgical site infection. This is iesfed with various materials such as
sutures, staples, tissue adhesive glue, etc.
Stages of wound healing

1. Haemostatic phase — immediately after trauma, npheges cleanse the wound
at a cellular levef?

2. Inflammatory phase — until 2-3 days, presence dhess, swelling, warmth and
pain. Characterized by initial vasoconstriction ahdombus formation with
macrophage and fibroblast activity

3. Proliferative phase — until three weeks, consistotlagen and ground substance
production with angiogenesis, re-epithelializatigrgnulation tissue.

4. Remodelling phase — after three months, maturatiocollagen and wound
contracture occurs.

A deviation from the above process leads to abnbwoand healing, resulting in keloid

and hypertrophic scars.
Factors affecting wound healing

a) Local factors
o Site.
0 Mechanism of injury — avulsion, incision or crush.
o Tissues involved.
o Tissue lost during injury.

o Contamination with bacteria or foreign body.
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o Others -

= Venous or arterial insufficiency.
= Pressure over the wound

= History of radiation.

0 Sutures used

= Type — monofilament, nonabsorbable.
= Technique of suturing — vertical mattress, simpénthl and

subcuticular sutures.

b) Systemic factors

0o

0o

Non communicable diseases, such as diabetes mellitu
Immunomodulator drugs like steroids.

Malnutrition and micronutrient deficiencies.

Immune deficiencies - HIV-AIDS and chemotherapy.

Habits - smoking®™

Of late, cosmesis has become important, as itigagisant effects on patient and

caregiver satisfaction, body image, quality of,ldepression and anxiety. When present

over joint creases, scar contracture leads to defpand restriction of movement. (48)

Therefore, it is critical to plan surgical incis®along Langer’s lines or skin creases,

adopt appropriate suturing technique and minimathag of tissues.

Methods of assessing surgical scar -

e Manchester Scar Scale (MSS)

* Vancouver Scar Scale (VSS)

» Patient and Observer Scar Assessment Scale (POSAS)

* Seattle Scale

+ Hamilton Scale
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» Stony Brook Evaluation Scale (SBES)
* Matching Assessment of Scars and Photographs GdaRS)

A retrospective study conducted by Donnetal (2015), with 70 subjects, in
whom conventional laparoscopic appendectomy wa® aon 38 subjects and 2-port
laparoscopic appendectomy on 32, found that ther&pechnique for laparoscopic
appendectomy is comparable with the conventionghrtigue, with respect to
postoperative pain and cosmetic outcome, but wiglhdr mean operative time and
technique involved with double incision technidtféThough the results were desirable,
a standardized scoring system (POSAS scale) wasisent to evaluate postoperative
cosmesis.

Another retrospective study conducted by Tiwari M#al (2018) with 60
subjects, in whom conventional laparoscopic appeiodey was done on 29 subjects and
double incision laparoscopic appendectomy on 3indacomparable results with double
incision approach for laparoscopic appendectomywdwenpared with the conventional
approach, with better cosmetic outcome. (3) Lilkeedhove study, a standardized scoring
system was not used.

A study conducted by Golebiews#t al (2019) with 50 paediatric subjects, in
whom single - port laparoscopic appendectomy wae @m 25 subjects and three - port
laparoscopic appendectomy was done on 25, it awasdfthat single - port laparoscopic
appendectomy has a longer operative time, highgjical trauma and therefore more
painful &0

In 2011, a study was conducted by Schill MRal on 5 attending surgeons, 4
surgical residents and 18 medical students on ctanpe in using multiport laparoscopy
and single site access laparoscopy training modlless found that single site access

are associated with a steeper learning curve, folagk performancé>?

Page 27



Review of literature

A study conducted by EI-Dhuwad al (2002) with 17 subjects, in whom the all
three 5 mm port technique was used, has foundettfenique to be safe and feasible in
laparoscopic appendectorffy.A randomized comparison was however needed to

evaluate post-operative pain, analgesic requirenogetrative time and cosmesis.

The above described minimal access techniques dereloped to lessen the
number of ports, rather than the size, as it isdpéed that it reduces postoperative pain
and achieves better cosmesis. The above techriigqiresbeen studied and the results are
either equivocal or inconclusive; therefore, regsifurther evidence. However, these
techniques pose many challenges, such as longeastivgetime, increase in the size of
port to accommodate instruments, requirement ofiapeed instruments and training,
which are expensive and difficult in a low resouseding. It is also a challenging skillset,
with other complications and limitations, such &us perforation, the need for proper
channels for instruments, special orientationntidation for dissection and retraction
and closure techniques to prevent intraperitorrdattion.

Therefore, we hypothesise that the all three 5 rartsggechnique for laparoscopic
appendectomy can be used, as there are ready algilaf instruments with easy
triangulation, no new skills and learning curveragjuired, lower chances of injury to
abdominal organs, postoperative pain and satisfactmsmesis can be achieved, as the
size of the incisions are smaller when compared veotonal laparoscopic

appendectomy.
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METHODOLOGY

Study Design Randomized controlled trial

Study Period January 2021 - December 2021

Study Population: Patients who were admitted to KLES Dr. PrabhakaekHospital
and MRC, Belagavi and underwent laparoscopic apgeocy.

Inclusion Criteria :

» All patients between 18-50 years of age.
* Patients diagnosed with uncomplicated acute apptisdiclinically and

radiologically.

Exclusion Criteria:

» Patients with generalized peritonitis.

» Patients diagnosed with complicated appendicitis.

» Patients with comorbidities such as diabetes rasllithypertension, thyroid
disorders.

» Patients with bleeding disorders.

* Immunocompromised state.

* Pregnant women.

* Patients who have undergone previous major abddénsnegeries, such as

exploratory laparotomy.

Sample Size
Group A —
Mean d = 1.25, standard deviation S 0.44.

Group B -
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Mean ¢ = 1.63, standard deviation S 0.49.
Z alpha = 1.96 @ 5% error.
Z beta = 0.842 @ 20%error.
Where,
d=(ch-d)
S = average of &nd S.
N = 2{Z alpha + Z beta}
4

N is 23.4 participants in each group, roundingtof24 in each group.
Substituting in the formula, N= 24, with enrolmeatio at 1:1, the estimated sample
size was a minimum of 48 patients. Accordingly p2dients were enrolled in group A

& group B, each.

Randomization Technique Sequentially Numbered Opaque Sealed Envelopes
(SNOSE)

Method:

» After admission, a detailed history and clinicabemnation was done for all the

patients.

» The following investigations were done for all ttamitted patients for preoperative

work up:

0 Haemoglobin
o Total and Differential Leucocyte count
o Platelet count

o Blood grouping
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o PT/INR
o Urine Routine
0 Blood Urea and Creatinine
o HIV, HBsAg and HCV
o ECG
0 Chest X ray
0 USG-Abdomen and Pelvis
* Informed consent was taken.
» The patients were then divided into two groupsqperatively for the laparoscopic

appendectomy technique, using SNOSE, as:

Group A: All three 5 mm ports laparoscopic appendectomy.
Group B: Conventional laparoscopic appendectomy (a 5 mn good two 10 mm
ports).

PROCEDURE:™"

» All patients underwent laparoscopic appendectondeugeneral anaesthesia.

» The technique allotted was employed during theesyrg

Group A-

The patient was placed in supine, Trendelenburglefhdateral position (10-15

inclination toward the surgeon).

* Forthe all three 5 mm ports technique, pneumopegitm was established through
the “open” technique (Hasson blunt port insertion).

* Anumbilical 5 mm port was inserted for the lapaayze.

 Two 5 mm port ports were then placed in the sugsapand left iliac fossa areas.
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The appendix was identified at the base of the waeaevith the convergence of

caecal taeniae.

With a laparoscopic tissue holding forceps, theeapix was held up and the
mesoappendix was displayed.

In the mesoappendix, a window was created usingssecting forceps, and

coagulation or ligation of appendicular vessels dase.

The mesoappendix was separated from the appendix.

The appendicular base was ligated with a Roederd, kusing absorbable suture
material, which was then divided.

The appendix was extracted through the umbilicat, psing a grasping forceps,
with the port.

During the retrieval of surgical specimen, if tipandix could not be removed, the
infraumbilical port was converted to a 10 mm paord aetrieved.

Irrespective of the technique used, the rectustkletathe umbilical port site was

closed with polyglactin 2-0, followed by simpleentupted nylon 2-0 sutures.

The remaining port sites were closed with simpleny-0 suture.
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Figure 8: Steps of all three 5 mm ports laparoscopic append®my. A-
instruments used in all three ports laparoscopic gpendectomy. B- All three 5
mm ports in-situ. C- the surgical specimen being teeved through the 5 mm
umbilical port. D — surgical wounds with specimen

Figure 9: Instruments used in conventional laparoscopic appelectomy.
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Group B-

The patient was placed in supine, Trendelenburgleibdateral position (10-15
inclination toward the surgeon).

For the conventional technique, pneumoperitoneurs @sablished through the
“open” technique (Hasson blunt port insertion).

An umbilical 10 mm port was inserted for the lagmape.

Two working ports were placed, a 5 mm port in iiedic fossa and a 10 mm port in
the suprapubic areas.

The appendix was identified at the base of the waeaevith the convergence of
caecal taeniae.

With a laparoscopic tissue holding forceps, theeapix was held up and the
mesoappendix was displayed.

In the mesoappendix, a window was created usingssecting forceps, and
coagulation or ligation of appendicular vessels darse.

The mesoappendix was separated from the appendix.

The base of the appendix was ligated with titanalips or haemolock, which was
then divided.

The appendix was then extracted through the unabitiort.

In the 10 mm port sites, the rectus sheath is dlegéh polyglactin 2-0, followed

by mattress nylon 2-0 suture, and the 5 mm patusing simple nylon 2-0 suture.
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Assessment:

In patients of both groups, post-operative pain wasessed using visual
analogue scale (VASJigure 10) serially, at 1, 12 and 24 hours postoperativetygre,
0 = no pain, to 10 = unbearable pain). The resqagasic used was injection

paracetamol 1 gram in 100 ml normal saline intrausnnfusion.

Cosmetic outcome was assessed serially at 3 dayseek and 4 weeks
postoperatively, using the Patient and Observer $ssessment Scale (v. 2.0)

(PSOASScale).(8)

Statistical Analysis:

All the variables were compared between the twdysgroups. For quantitative
variables, standard deviation and average were tmechtegorical variables, numbers
and percentage were used. The quantitative outa@mables were compared using
Mann-Whitney U test and Wilcoxan matched pairs, téspending on the distribution
of data; qualitative variables were compared u€ig square test, using Microsoft

Excel and SPSS (v. 20).

Page 35



—~ o~

Methodology

—_—— — -~ -
0 \[ 00 \[ 0o \[ &6 \[ &6 \( &
~ ~ ~ ~ ~ by
S e —_ — oy f o,
0 2 4 6 8 10
No Hurt Hurts Hurts Hurts Hurts Hurts
Little Bit Little More Even More Whole Lot Worst

FEEEE

6 7 8 9 10

No Moderate Worst
pain pain possible
pain

Figure 10 —VAS chart to assess pain.

Observer Scar Assessment Scale (0SAS)

Is the scar more stiff?
Is the thickness of the scar different?
Is the scar irregular?

Overall patient scar satisfaction

Normalskin 1 2 3 4 56 7 8 910 Waorstscar
Vascularization CO00COOOOC  imaginable
Pigmentation 0000000000
Thickness @90 D @00 BS
Relief [eXeNoNONONONORONON®
Pliability 0000000000
Observer scarrating = ——=——-—-—-—- - - +
OSAS summary score: (minimum, 5; maximum, 50)
Patient Scar Assessment Scale (PSAS)
No, no complaints 1 2 3 4 5 6 7 8 910 Yes, worst
s the scar painful? O00000OCO00 imaginable
Is the scar itching? OCO0OO000000O00
No,asnormalskin 1 2 34 56 7 8 910 Yes, very
Is the color of the scar different? 0000000000 different

(GESRGROHGNEE SHOFD] &
COODOOCO0BO
(O ORONORONONORGRONS,

PSAS total score: (minimum, 6; maximum, 60)

Figure 11 Patient and Observer Scar Assessment Scale (POSABart for

cosmesis.
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RESULTS

In the current study, 60 patients were enrolledids carried out in the General
Surgery Department of KLES Dr. Prabhakar Kore Hiadjpind MRC, Belagavi, during

the time period of January 2021 to December 2021.
The allotment of the patients was done into twaigsoat random.

Group A: All three 5 mm laparoscopic appendectomy (akéhs mm ports).

Group B: Conventional laparoscopic appendectomy (one 5parhand two 10 mm
ports).

The parameters studied among the patients were gtaptac profile with respect to

age and gender, and ultrasonography of abdomerdigitheter of appendix.

The VAS scale was utilized to score pain from iheetperiod of 1, 12 hours and 24

hours after the surgery.

The POSAS scale cosmesis scale was utilized toawathe cosmetic

outcome on day 3, week 1 and 4 weeks after theegurg

The study group was used for the primary explayatariable. Post-operative
pain and cosmesis were deemed as primary outcornabls and conversion of the 5

mm umbilical port to conventional as the secondargome variable.

For the quantitative variables, descriptive analysas calculated as mean and
standard deviation, and for categorical variakpesportion and frequency were used.
Interquartile range (IQR) and median were useditorsarize non normally distributed
quantitative variables. Pictorial representationhef data was done using bar and pie

diagrams and scatter plots.
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By visually inspecting the normality Q-Q plots arstograms, normal
distribution of quantitative variables was checkied, within each category of
explanatory variable. To assess normal distribyutBapiro- Wilk test was performed,
and a P value of >0.05 was considered. Betweenstingdy groups, for normally
distributed parameters, the comparison of meanegalas done using independent
sample t-test; for non-normal parameters, the I@Rsmedians were compared using
Mann Whitney U test. The comparison of categora#tomes were done using Chi
square test if the overall sample size was less 20zor Fisher's Exact test was used if

<5.

Using Microsoft Excel and IBM SPSS V 22.0 (2018 tlata was analysed. P

value of <0.05 was considered as significant.
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1. Age and sex distribution

Patients of ages between 18 and 60 years weralgatlThe mean age in Group
A was 34.1 years and in Group B was 33.7 yearsugfoconsisted of 14 males and
16 females (46.67% and 53.33% respectively), anchdles and 12 females (60% and

40% respectively) in group B (figure 12). The réswere not statistically significant.

Table 1: The comparison of age and sex between stugroups.

Study Group (Mean + SD)
Demographic Parameters P value

Group A (N=30) | Control (N=30)
Age 34.1+10.79 33.7+12.37 0.894
Gender
Male 14 (46.67%) 18 (60%)
0.301
Female 16 (53.33%) 12 (40%)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage

Case Control
Study Group

= Male mFemale

Figure 12: Staked bar chart - comparison of study groups byex. (N=60)
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2. Comparison of ultrasonography and its findings.

Table 2 represents comparison of ultrasound imadorg and its findings on

presentation to the hospital with clinical featuoésacute appendicitis and diagnosed

with it, between both groups. The mean appendialiEmeter in the group A group

was 9.17 mm and 8.87 mm in group B. No statisycsitjnificant result was found.

Table 2: Comparison of ultrasound imaging and itsihdings between study

groups.

Study Group
Investigations Group A P value
Control (N=30)
(N=30)
USG- f/s/o appendicitis (Yes 30 (100%) 30 (100%) -
Size of appendix (mm) 9.17+1.42 8.87 £1.61 0.447
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3. Operative findings.

Table 3: Rate of the 5 mm umbilical port being congrted to 10 mm in group A

(N=30)
Conversion to Conventional Frequency Percentages
Yes 16 53.33%
No 14 46.67%

No
47%

m Yes = No

Yes
53%

Figure 13: Pie chart representing the rate of the 5 mm umbital port being

converted to 10 mm in group A

In group A, the 5 mm umbilical port was convertedlD mm in 16 patients during

extraction of specimen (53.33 %), where the diameft¢he appendix is more than 8

mm (table 3 and figure 13).
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Table 4: Comparison of mean of duration of surgeryin minutes) between study

groups (N=60)

Study Group (Meanz SD)
Parameter P value
Group A (N=30) | Group B (N=30)

Duration of surgery (mins) 79.87 £ 7.83 70.23 £27.0| <0.001
& case control Linear (case) Linear (control)
100
4 L 2
90 4 ‘0 o *
L 4 L 4 'S L 4
N VY
80 & .Tf . 4 * ¢ . £ L 2
4 L 4 Y - h

70 * L 4
S 60 .
=
Z 50
<
&
S 40

30
20

10

Figure 14: Scatter plot diagram comparing the operative timesn the study

group.

The mean duration of surgery was found to be siamtly higher in group A (79
minutes) than group B (70 minutes), with a stat#ly significant result (P <0.001)
(table 4 and figure 14). The increase in time camacribed to the conversion of the 5
mm umbilical port to 10 mm, extraction of surgisakecimen, changing of trocars and

closure of the rectus sheath in the umbilical pae.
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4. Comparison of Post-Operative Pain by VAS scoras the study group:

Table 5: Comparison of post-operative pain by VASwores at 1 hour, 12 hours
and 24 hours postoperatively in the study group bynedian and Mann Whitney

U test.

Median (IQR) Mann Whitney U
VAS (Pain score)

Group A (N=30) | Group B (N=30) test (P value)
1 Hours 6 (6,7) 7(7,7) <0.001
12 Hours 4 (3,4) 4 (4,5) <0.001
24 Hours 3(2,3) 3(2,3) 0.0013

2 . .
0
At 1 hour At 12 hours At 24 hours

M Case Control

Figure 15: Comparison of median postoperative pain VAS scords between

study groups at serial intervals (N=60).

From the above results, a significant difference wlaserved between the study groups,
in terms of post operative pain scores; measuret laur (median - 6), 12 hours
(median - 4) and 24 hours (median - 3) in groupnAen compared to group B, it
measured at 1 hour (median - 7), 12 hours (meddamnd 24 hours (median - 3) (table
5 and figure 15). Therefore, this suggests thdtaiih groups postoperative pain was

similar, but with significantly lesser scores irogp A at 1 and 12 hours (p <0.001).
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Table 6: Comparison of post operative pain (VAS) Sires in group A group,
between patients who had undergone conversion toroeentional and who had not.

(N=30) [Mann Whitney U Test]

Conversion to 10 mm
Post-op pain P Value
Yes (N=14) No (N=16)
1 hour 7.00(6.0 to 7.0) 6.00(5.0 to 6.0) 0.0017
12 hours 4.00(3.25 to0 4.0) 3.00(3.0to0 4.0) 0.0582
24 hours 2.00(2.0to0 3.0) 2.00(2.0 to 2.0) 0.0827

w ~ 01 O N

N

: .
0
At 1 hour At 12 hours At 24 hours

M Converted to conventional Not converted

Figure 16: Comparison of post operative pain (VAS) Scores igroup A group,
between patients who had undergone conversion tormeentional and who had

not (N=30)

In group A, the patients who had undergone coneersf the 5 mm umbilical port to

10 mm, had more post-operative pain, with VAS ss@tel hour (7, 6 respectively, P
=0.0017), 12 hours (4,3 respectively, P= 0.0582) & 24 hours (2, 2 respectively, P=
0.0827) (table 6 and figure 16). Therefore, painhigher in patients who have

undergone conversion to a 10 mm port, though rdissically significant.
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5. Cosmetic Appearance by POSAS scores.

Table 7: Comparison of the study group with cosmeti appearance (POSAS)

scores at 3 days, 1 week and 4 weeks post-operayydy Mann-Whitney U test.

(N= 60)
Study Group (Meanz SD)
POSAS scores at P value
Group A (N=30) Group B (N=30)
3 days
OSAS 25.93+7.62 28.73+6.31 0.126
PSAS 25.33+£6.12 31.17 £ 4.07 <0.001
Total 51.27 +£12.93 60.20 £ 9.64 0.0036
1 Week
OSAS 17.83 +5.18 20.33 +3.63 0.0346
PSAS 16.73 £ 6.38 19.97 + 3.09 0.0153
Total 3457 £11.02 40.30 £4.76 0.0113
4 Weeks
OSAS 9.95 +3.90 13.40 + 3.00 0.0028
PSAS 11.00 + 3.77 13.80+2.61 0.0084
Total 20.95 +7.35 27.20 +4.89 0.0026
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70

60

40

At 3 days At 1 week At 4 weeks

M Case Control

Figure 17: Comparison of surgical scar cosmetic appearance 0% AS) total

scores in the study group. (N= 60)

From table 7 and figure 17, a significant differeras observed in terms of cosmetic
appearance of surgical site, observed on post tpeday 3 (51.27, 60.20 respectively,
p = 0.0036), 1 week (34.57, 40.30 respectively,(p04113) and 4 weeks (20.95, 27.20
respectively, p = 0.0026). This suggests that griduad a better cosmetic outcome,

though not statistically significant.

Page 46



Results

Table 8: Comparison of cosmesis scores in group Agtween patients who had

undergone conversion to a 10 mm port and who had hoN=30)

POSAS scores at Conversion to 10 mm (Meanzx SD) P Value
Yes (N=14) No (N=16)

3 days

OSAS 33.36 £+ 3.18 19.44 + 2.63 <0.001*

PSAS 20.94 +2.89 30.36 +£4.80 <0.001*

Total 40.38 £5.23 63.71 £5.34 <0.001*

1 week

OSAS 14.06 + 2.69 2214 +£3.74 <0.001*

PSAS 11.56 +2.10 22.64 + 3.89 <0.001*

Total 25.63+4.21 4479 £6.28 <0.001*

4 weeks

OSAS 14.00(13.0 to 15.0 7.00(6.0 to 8.0) <0.001t

PSAS 8.46 +1.33 14.67 + 3.00 <0.001*

Total 28.00(26.0t0 30.0)|  16.00(14.0to 17.0 <60

Legend: T = independent t test, * = chi-square test
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Figure 18: Comparison of cosmesis scores in group A group, tveeen patients

who had undergone conversion to conventional and whhad not (N= 30).

From table 8 and figure 18, a significant differeras observed in terms of cosmetic
appearance of surgical site, observed on post tiweday 3 (40.38, 63.71 respectively,
p <0.001), 1 week (25.67, 44.79 respectively, pOgD) and 4 weeks (28, 16

respectively, p <0.001). This suggests that thepiat who had undergone conversion

to 10 mm had a worse cosmetic outcome, which vasstally significant.

3. Table 9: Comparison of duration of hospital stay (0. of days) with study group.

Study Group (Meanz SD) Mann Whitney
Duration of hospital stay

Group A (N=30) | Group B (N=30) | U Test (P Value)

No. of days 4.37 £0.85 457 +1.14 0.443

In the study groups, the number of days of hosptay was almost equal, not

statistically significant.
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DISCUSSION

Minimal access surgery has revolutionized modergesy tremendously with
numerous advantages that outweigh all else. Itdmasged the patients’ and the
surgeons’ perspectives of surgery. Despite initietacles, its various advantages have

proven to it be the superior technique.

Currently, the preferred method of treatment of tacappendicitis is
laparoscopic appendectomy. This has led to thednttion of various forms of
minimal access surgery, such as double incisioartegzopic appendectomy, single
incision laparoscopic appendectomy and NOTES, whiste been extensively studied.
However, these have several disadvantages, suctheseed for specialized and
expensive equipment, a long learning curve andireguspecialized set of skills, for

both the surgeon and nursing staff.

Single incision laparoscopic appendectomy was duced and proposed to
have better cosmetic outcome when compared to phailincisions, but the incision
required for the trocar was around 15-20 mm, whielded a poor scar and sometimes,

a deformed umbilicus. It was also noted to havédrgain score€>

Numerous studies have been conducted on doublsidncilaparoscopic
appendectomy and minilaparoscopic appendectomy, tdohniques have been
described byrattanshetti et al (2017) andShimikore Set al (2014) respectively. These
have resulted in similar postoperative pain andhagéisally acceptable surgical scars.
However, there was an increase in operative timguired a new skillset and
specialized instruments, and also had a long legrourve. Difficulty in handling

tissues was also noted with the minilaparoscopaiertiejue5*
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Our study was prompted by the debates over thesadvarious techniques of
laparoscopic appendectomy. The present study veagrakel to compare all three 5 mm
ports laparoscopic appendectomy and conventiopardscopic appendectomy, with
respect to postoperative, cosmesis and the ratheob mm umbilical port being

converted to 10 mm during the extraction of surgsp@cimen.

A one year randomized controlled trial was conduictethe Department of
General Surgery at KLES Dr. Prabhakar Kore Hospital Medical Research Centre,
Belagavi from January 2021 to December 2021. A tft@é0 patients diagnosed with
acute appendicitis underwent laparoscopic appeaasgctvere randomly assigned into
two study groups i.e., all three 5 mm ports lapewpsc appendectomy and

conventional laparoscopic appendectomy.

In our study, a female preponderance was notetbunpgA at 53.33% and male
preponderance was found in group B at 60%, witlval&e of 0.301. The average ages
of patients were comparable; 34.1 years in grogmé 33.7 in group B, P value being

0.894.

The patients underwent ultrasonography of the aleshoim verify the diagnosis
and note the diameter of the appendix, the avesageof which was comparable, 9.17

mm in group A and 8.87 in group B.

During the surgery, there was no disparity in thaliy of picture with 10 mm
and 5 mm laparoscopes, and no new skill was redjuimegroup A, in 16 patients, the
5 mm umbilical port was converted to 10 mm whemiewing the surgical specimen
(53.33%). The duration of surgery was significarlipger in group A, taking an

average of 79 minutes and 70 minutes when compgargdoup B (P = 0.001). This
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extra time can be attributed to the conversiorhef3 mm port to 10 mm, changing of

trocars and closure of the rectus sheath in theligallport site.

In group A, the port was converted where the apjoeiat diameter was 8 to 9
mm and more. While in the remaining patients, iswetrieved with the port trocar,
which could be possible due to oozing of appendicabntents and collapse of the
organ. The higher rate of conversion can be ateibto the average diameter of the

appendix being 9 mm, which is comparatively bigip@an 8 mm in group B.

The postoperative pain in both groups was compsegédlly by VAS, at 1 hour,
12 hours, and 24 hours, which was significantlydow group A at 1 and 12 hours,
with median scores of 6 and 7 (P < 0.001), and @& 4n(P<0.001) respectively.
However, in group A, pain was noted to be higherpatients who underwent
conversion of the 5 mm umbilical port to 10 mm,exsally at 1 hour (P = 0.0017) and

gradually reduces.

For cosmetic outcome, the surgical scar assesswastdone serially with
POSAS scale at 3 days, 1 week and 4 weeks postivedyraA significantly better scar
was observed in Group A when compared to groupit, nvean total scores of 51 and
60 at 3 days, and 11 and 13 at 4 weeks, respectivilewise, patient scores were
found to be significantly better. However, the scajscar was worse in patients who
underwent conversion of the 5 mm port to 10 mmroug A, with P value less than

0.001.

Hence, we infer that the use of all three 5 mmglaaroscopic appendectomy
technique is safe and feasible in patients withaghygendicular diameter of 8 to 9 mm
or less, with significantly lower postoperativempand better cosmesis, while retaining

the same skillset of conventional laparoscopic agpetomy.
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CONCLUSION

We conclude that all three 5 mm laparoscopic appendectomy techniqueis safe

and feasible, with no compromisein surgical steps.

This technique results in significantly lower postoperative pain and better surgical

scar in appendiceal diameter less than 8-9 mm.

Conventional |aparoscopic appendectomy can be used when the diameter is more

than 9 mm.
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SUMMARY

Laparoscopic appendectomy is the treatment of ehfmic acute appendicitis,
complicated and uncomplicated. Since its contrapiiohas evolved rapidly to SILA,
DILA and NOTES. Though these techniques have bgtnsively studied, there are
several drawbacks and have either equivocal orvoofable results. Hence, we
hypothesize that the use of all three 5 mm pontddparoscopic appendectomy can
overcome these drawbacks, in terms of postoperpaiue and cosmesis, and the rate

of conversion of the 5 mm umbilical port to 10 maridg surgical specimen retrieval.

A randomised controlled trial was conducted in KLE® Prabhakar Kore
Hospital & MRC, with 60 patients undergoing lapamsic appendectomy. They were
divided equally into two groups i.e., A — all thréde mm ports laparoscopic
appendectomy and B — conventional laparoscopicrajgmomy. The results were as

follows.

No statistically significant differences were found the demographic
parameters. The patients in group A had a largeeragticeal diameter of 9.17 mm when
com-pared to group B, 8.87 mm. In group A, 16 (58#ijents underwent conversion
of the 5 mm umbilical port to 10 mm, where the appeeal diameter was more than
8-9 mm, they also had a significantly longer opeeatluration of 79.87 minutes, which
is around 10 minutes longer than group B. Thislmamttributed to conversion of the
port and trocar, and closure of the rectus shéathle in remaining patients, the
appendix could be extracted through the 5 mm ug@ifiort with the trocar. This could

be possible due to the shrinkage of the organ amihg of the contents.
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The postoperative pain was significantly bettegioup A, especially at 1 and
12 hours, and so is the surgical scar cosmesisuatl 4 weeks. In group A, in patients
who had undergone conversion, the post operativegral the surgical site cosmesis
were worse. Other noteworthy observations weré tkigse was no difference between
the quality of picture through both the laparossyp® new skillset nor instruments

were required to perform this procedure.

In conclusion, the all three 5 mm port laparosc@gpendectomy technique is
a safe and feasible technique, which can be useqmhfients with the diameter of
appendix less than 8-9 mm. It results in lower postative pain and satisfactory

cosmesis.
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ANNEXURE 1: CONSENT FORM

Study title: COMPARISON OF ALL THREE 5 MM LAPAROSCOPIC
APPENDECTOMY WITH CONVENTIONAL LAPAROSCOPIC
APPENDECTOMY - A HOSPITAL BASED RANDOMISED CONTROLL ED

TRIAL.

(i)

(ii)

(iii)

(iv)

v)

| confirm that | have read and understood the mfation sheet for the above
study and have had the opportunity to ask questions

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

| understood that doctor of the clinical trial, ets working on the doctor’s
behalf, the Ethics Committee and the regulatorhauities will not need
my permission to look at my health records botheispect of the current
study and any further research that may be conducteelation to it, even
if I withdraw from the trial. | agree to this acees$lowever, | understood
that my identity will not be revealed in any infaation released to third
parties or published.

| agree not to restrict the use of any data orltgsat arise from this study
provided such a use is only for scientific purpeye( I:I

| agree to take part in the above study.

In case of queries related to the study, during a@ndfuture, please contact

Dr

Department of General Surgery, KLES Hospital anBQ\

Belagavi, Phone number- 8217414008Duy Department of
General Surgery, KLES Hospital and MRC, Belagatipi® number- 9844001879.

In case of queries about the rights as a studyestlglease contabr Harsha Hegde,
CHAIRPERSON, JNMC, IEC & Scientist DICMR, National Institute of Traditional
Medicine,Belagavi — 9480422500

Subject name:

Signature or thumb impression of the subject:

Date dd-mm-yyyy): [ [ ] [ [ ] [T [ 1]
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Name of the person obtaining informed consent:

Signature of the person obtaining informed consent:

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

Patient’'s Legally Acceptable Representative’'s Stats:

I, as the patient’s legally acceptable represergatvas present during the consenting
procedure and understand the preceding informakgseribing this study. All of the
guestions regarding the study and the patient'8ggaation in it have been answered
to my satisfaction and that of the patient. | stag all aspects of the study were clearly
presented during the consent procedure. The painilling to participate in the study
and | sign below on his/her behalf testifying ts thffect.

Name of the patient:

Name of the Legally Acceptable Representative:

Relationship to the patient:

Signature of the Legally Acceptable Representative:

Date (dd-mm-yyy): RN
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ANNEXURE 2: PROFORMA

The proposed proforma / questionnaire to be useddita collection for the study
titted “COMPARISON OF ALL THREE 5 MM LAPAROSCOPIC
APPENDECTOMY WITH CONVENTIONAL LAPAROSCOPIC

APPENDECTOMY - A HOSPITAL BASED RANDOMISED CONTROLL ED
TRIAL.” is as: ‘ ‘ ‘ ‘ | | ‘ ‘

=

Unique Participant ID no.:

2. Applicant is willing to give consent (1 = Yes, 2\o):

3. Date of admission | | | | ‘ ‘ ‘ ‘ ‘ (dd/mmlyyyy):
4. Date of discharge L] ]| (ddimmiyyyy):
5. Date of interview L L L ] | | ] (ddimmlyyyy):

6. Sex (1:M,2:F):|:|

7. Age (in |:|:| years):

8. Height I:l:l:l (incms):
9. Weight [ | | (inkgs):

10.Address (1 = Belagavi, 2 = Outside Belaga|:|

11.Occupation (1 = Unemployed, 2 = Unskilled, 3 = Sskiflied, 4 = Skilled,
5 = Professional):

12.Education (1 = llliterate, 2 = Primary*{1 7th std), 3 = High school (8th-
10th std), 4 = Intermediate, 5 = Degree and above)

13. Socio-economic status (1 = Low, 2 = Middle, 3 =g

History:

14.Pain abdomen (no. of daysD
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15. Nature of pain (1 = colicky type, 2 = dull achinge¢):

16. Location of pain (1 = periumbilical, 2 = right itdossa):

17.Nausea and vomiting: (1 = yes, 2 = no):

If yes, no. of episodes:l:l
18.Fever - No. of episodes|:|
On examination:
Per abdomen:
19.Distended (1 = yes, 2 = no)D
20.Guarding (1 = yes, 2 = no): I:I
21.Rebound tenderness (1 = yes, 2 = n|:|

22.Right iliac fossa (McBurney'’s point) tenderness=(les, 2 = no):

23.0ther signs (1= Rovsing’s sign, 2 = psoas sign Gbturator sign)

24. Bowel sounds (1 = present, 2 = sluggish, 3 = abs|:|

25.INVESTIGATIONS:

USG Abdomen and Pelvis shows features of appems{tit= yes, 2 = no

OPERATION DETAILS:

26.Date of Surgery (dd/mm/yyyy): ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘

27.Duration of Surgery (in minutes):

28.Conversion of the 5 mm umbilical port to 10 mm (§es, 2 = no, 3 = N/A)
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SERIAL ASSESSMENT OF POST OPERATIVE PAIN BY VISUAL ANALOGUE
SCALE (VAS):

29.VAS AFTER 1 HOUR:

6
No Hurt Hurts Hurts
Li me Bit Little More Even Mu re Whole Lot WDI’![
2 pnis I EREE e
0 1 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible
pain

30.VAS AFTER 12 HOURS:

No Hurt Hurts Hurts Hurts
Lme Bit Little More Even More Whole Lot Wmst
IE= = e E e e H E SR R
[ i i e i R I B
0 1 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible
pain

31.VAS AFTER 24 HOURS:

No Hurt Huru
Lttle Bit

Hu $]
Little More Even M ore thl Lat Worst
IS e e E i el [E e B 8 (R ) e
B R N B =m0 ) B
0 1 2 g 4 5 6 7 8 ] 10
No Moderate Worst
pain pain possible
pain
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SERIAL ASSESSMENT OF POST OPERATIVE WOUND COSMESISUSING

POSAS SCALE

32.POSAS Scale after 3 days:

Observer Scar Assessment Scale (0SAS)

Normalskin 1 2 3 456 7 8 910 Worst scar

Vascularization

Q000000000

imaginable

Pigmentation
Thickness
Relief
Pliability

Observer scar rating

0SAS summary score:

0000000000
0000000000
0000000000
00000 CO000O

(minimum, 5; maximum, 50)

Patient Scar Assessment Scale (PSAS)

No, no complaints 1 2 3 456 7 8 910 Yes, worst
Is the scar painful? 0000000000  imaginable
Is the scar itching? 0000000000
No,asnormalskin 1 2 3456 7 8 910 Yes, very
Is the color of the scar different? 0000000000 different
Is the scar more stiff? 0000000000
Is the thickness of the scar different? 000000 CO00
Is the scar irregular? 0000000000
Overall patient scar satisfacton @~ - - - - - - - - - +
PSAS total score: (minimum, 6; maximum, 60)
33.POSAS Scale after 1 week:
Observer Scar Assessment Scale (OSAS)
Normalskin 1 2 3 4 56 7 8 910 Worst scar
Vascularization 0000000000  imaginable
Pigmentation 0000000000
Thickness 0000000000
Relief 0000000000
Pliability 0000000000
Observerscarrang = — - - - - - - - - +
0SAS summary score: (minimum, 5; maximum, 50)
Patient Scar Assessment Scale (PSAS)
No, no complaints 1 2 3 456 7 8 910 Yes, worst
Is the scar painful? 000COO0000O  imaginable
Is the scar itching? 0000000000

No, as normal skin
Is the color of the scar different?
Is the scar more stiff?
Is the thickness of the scar different?
Is the scar irregular?

Overall patient scar satisfaction

12345678910 VYes,very
0000000000 different
0000000000
0000000000
0000000000

PSAS total score: (minimum, 6; maximum, 60)

34.POSAS Scale after 4 weeks:
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Observer Scar Assessment Scale (0SAS)

Normalskin 1 2 3 456 7 8 910 Worst scar

Vascularization 0000000000  imaginable
Pigmentation 0000000000
Thickness afelofelefolclofoiel
Relief O00000OO0O0O0
Pliability 0000000000
Observerscarrang = - —=----- - - +
0SAS summary score: (minimum, 5; maximum, 50)
Patient Scar Assessment Scale (PSAS)
No, nocomplaints 1 2 3 4 56 7 8 910 Yes, worst
Is the scar painful? 0000000000 imaginable
Is the scar itching? 0000000000
No,asnormalskin 1 2 34 56 7 8 910 Yes, very
Is the color of the scar different? O0000O0O0O0O0O0 different

Is the scar more stiff?
Is the thickness of the scar different?
Is the scar irregular?

Qverall patient scar satisfaction

OQO00BOLOO
O00DOOOCOO
oleio)a sfcieiaiele]

PSAS total score: (minimum, 6; maximum, 60)
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ANNEXURE 3: MASTER CHART

Group A
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Group B
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ANNEXURE 4 — KEY TO MASTER CHART

Sl. no — serial number

M — male

F — female

Mm — millimetres

Mins — minutes

VAS - Visual Analog Scale

OSAS — Observer Scar Assessment Scale

PSAS — Patient Scar Assessment Scale

N/A — not applicable
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