
11

ORIGINAL ARTICLE

Pak J Surg 2015; 31(1):11-15

Introduction:
Appendectomy which was introduced by Mc-
Burney in 1894 has been the treatment of choice 
for acute appendicitis1. Acute appendicitis is the 
most common surgical abdominal emergency 
having a life time prevalence of one in seven 
and appendectomy is the most commonly done 
emergency surgery2,3. Approximately 6% of the 
population suff ers from acute appendicitis dur-
ing their lifetime; therefore, much eff ort has 
been directed towards early diagnosis, interven-
tion and treatment4.

Th e diagnosis is mainly clinical but has a var-

ied  presentation which is correct in upto 80% 
of the patients5. Th e clinical fi ndings consist of 
periumbilical pain migrating to the right lower 
quadrant, accompanied usually by low grade 
fever,loss of appetite and leukocytosis. Howev-
er, the classic symptom and signs are not always 
present and symptoms can be nonspecifi c and 
overlap with other causes of abdominal pain.

Appendectomy (surgical removal of appendix) 
either open or laparoscopic is the only curative 
treatment for acute appendicitis7. It is the most 
common operation performed in both devel-
oped and developing countries. It is known to 
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carry an inherent risk of wound infection. .Th e 
patients, aft er open appendectomy, usually com-
plain of pain, ugly confi guration of suture site, 
scar problem, stitch abscess and surgical site in-
fection8. 

Initially, laparoscopy was used as a diagnostic 
tool in patients with suspected appendicitis to 
decrease the rate of negative appendectomy 
while minimizing complications9. With time, 
this led to the idea of laparoscopic appendec-
tomy (LA) and in 1981 Semm, a German gyne-
cologist, performed the fi rst LA10. Th e surgical 
technique for laparoscopic appendectomy is 
now well described, and several methods have 
been developed11. Th ese involve a 3- or 4-trocar 
technique, and the base of the appendix can be 
divided by intracorporeal or extracorporal su-
turing, Endoloop placement, clip application, 
or stapling device12. Th e portsite infections, in-
traabdominal collections, duration of surgery 
and hospital stay, conversion to open appendec-
tomy, securing hemostasis, early mobilization 
and return to routine work are the main con-
cerns in laparoscopic appendectomy13. 

Th e objective of our study was to know the out-
come of laparoscopic appendectomy in terms of 
severity of post operative pain, port site infec-
tion and intra abdominal collection, hospital 
stay and conversion to open appendectomy and 
its causes.

Material and methods:
Th is descriptive cross sectional study was car-
ried out at surgical C unit, Khyber Teaching 
Hospital, Peshawar from September, 2013 to 
September, 2014. A total of 30 patients were 
enrolled in the study, 17 males and 13 females. 
Patients of age group between 15 to 30 years of 
both sexes and any professional groups, whose 
features were suggestive of acute appendicitis, 
were included in the study. Th e diagnosis of 
acute appendicitis was made by  onset of pain in 
right iliac fossa, Vomiting, Tenderness in right 
iliac fossa on physical examination and raised 
White cell count of ≥10000 cm3 /dl on labora-
tory investigation. Patients having perforated 
appendix or appendicular abscess confi rmed by 

abdominal ultrasonography, having previous ab-
dominal surgery or with hemorrhagic tendency 
due to any reason were excluded from the study. 
Patients with large abdominal hernias, general-
ized peritonitis and shock on admission were 
excluded from the study. Also patients during 
laparoscopy, pathology other than appendici-
tis was found were excluded from the study. 
Th e purpose and benefi ts of the study were ex-
plained to all patients and on agreement; a writ-
ten informed consent was obtained. A complete 
history was taken followed by examination and 
routine set of investigations in all patients in-
cluding complete blood count (CBC), hepatitis 
B and C and HIV screening, serum electrolytes, 
blood urea anD sugar, liver functions test, urine 
routine examination, clott ing time and bleeding 
time and abdominal sonogram.

Aft er induction of anaesthesia, Foley’s catheter 
was passed for decompression of urinary bladder 
and 1gram Ceft riaxone was given intravenously. 
Surgery was performed using conventional 3 
ports; umbilical port, supra pubic port (1 cm 
above the pubic ramus left  to the midline) and 
RUQ port (2 cm above and medial to the left  an-
terior superior iliac spine). Pneumoperitoneum 
was at a pressure of 12 mmHg. Initially, patient 
was placed in supine position.. Upon abdominal 
insuffl  ation and laparoscope insertion through 
the umbilical port, the patient was placed in  
Trendelenburg position for proper placement 
of the other 2 trocars. Aft er placement of all tro-
cars, the patient was rotated to left  side down 
while maintaining the  Trendelenburg position 
in order to obtain the best visualization of the 
appendix and also to allow the small bowel to be 
retracted away from the operating fi eld via grav-
ity. Th e appendix was identifi ed and through the 
standard techniques, dissection and appendec-
tomy were done. Aft er removing the appendix, 
suctioning and irrigation of surgical site was 
done and hemostasis was secured. 

Patients were kept nil by mouth till the bowl 
sounds in the abdomen were audible. Post oper-
ative pain was assessed by visual analogue score 
(VAS) (Figure 1) using a 10cm line labeled at 
“0” with “no pain” and “10” with “worst pain” as 
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shown below. 

Patients were allowed to go home aft er full pain 
control and when the patients had no other 
complications. Patients were reassessed on 7th 
post operative day; port site wounds were ex-
amined for any signs of infection and abdominal 
ultrasound was done for all the patients to show 
any collection or free fl uid in the abdomen. All 
the above mentioned information including 
were recorded on a predesigned proforma. 

Data was analyzed in SPSS version 16 for win-
dows. Mean ± SD were calculated for age, hos-
pital stay and pain. Frequency and percentages 
were calculated for gender, port site infections 
site infections, conversion to open appendec-
tomy.

Results:
Th ere were 30 patients who underwent lapa-
roscopic appendectomy comprising of  17 
(56.67%) males and 13 (43.33%) females. Th e 
mean age of males and females patients were 
20.83 years ± 5.63SD and 18.88 years ± 3.84SD 
respectively with an overall mean age of 20.78 
years ± 4.99SD. Th e mean hospital stay in males 
was 2.59 days ± 1.05SD and in females was 2.99 
days ± 1.65SD with an overall mean hospital 
stay of 3.00 days ± 0.99SD. Th e mean post op-
erative pain on visual analogue Score in males 
was 3.5 ± 0.71SD and in females it was 4.74 ± 
1.39SD. Th e overall mean pain on VAS was 4.50 
± 1.30SD. (Table No.1)

Th e port site infection was noted in 4 (13.33%) 
patients, intraabdominal collection in 1 (3.33%) 

and bleeding from base of appendix 1 (3.33%) 
patient. (Figure 2)

Th e conversion to open appendectomy was not-
ed in 5 (16.67%) comprising of bleeding from 
base of appendix 1 (3.33%), diffi  cult anatomy 2 
(6.67), adhesion and suspicion of bowel injury 
in 1 (3.33%) patient each. Table No. 2

Discussion:
Laparoscopy is a minimally invasive technique 
with unique advantages in several areas and lit-
erature has proved these advantages. Yet, due to 
small incision and perfect skills of open appen-
dectomy, the advantages of laparoscopic appen-
dectomy are still debatable14,15. Th e popularity 
of LA is increasing and some hospital has adopt-
ed it as a routine practice  but it is still far from 
att aining the status of “Gold Standard”16,17. Th e 
advantages of LA are quicker & less painful re-
covery, fewer complications, superior cosmesis 
and bett er assessment of other intra-abdominal 
pathologies18. 

In our study, the mean hospital stay was 3 days. 
A local study19 has also reported shorter mean 
hospital stay than our study in laparoscopic ap-
pendectomy i.e. 1.97 days. In another local study 
by Kamal M,et al,20  the hospitalization in lapa-
roscopic appendectomy was 1day and the pa-
tients felt pain for 1 day and there was no wound 
infection noted in 42 patients. Our hospital stay 
would be less than mean 3 days but we took ex-
tra care and kept the patients in hospital even for 
minor complaints. 

 In our study, the port site infection was 13.33%, 

Figure 1: Visual analogue score (VAS) Figure 2: Complications of laparoscopic appendectomy
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intra-abdominal collection 3.33% and there was 
no intraoperative caecal perforation, post opera-
tive hematoma formation or bleeding. Probably 
it was due to the fact that the infected appendix 
was handled with traumatic grasping forcep, and 
every att empt was made to avoid disruption of 
the appendix from the base.Th e mesoappendix 
was tied using vicryl 1 by applying a Roeder’s 
knot. Similarly, the base of appendix was also 
tied with vicryl 1by applying Roeder’s knot. 
No perforation of appendix was encountered in 
our study. We avoided aggressive manipulation 
of appendix and unnecessary irrigation of peri-
toneal cavity. Th e appendix was removed from 
the peritoneal cavity as soon as it was ampu-
tated and every eff ort was made for prevention 
of leakage or release of contaminated fl uid from 
the lumen of appendix. Also we did not do ex-
tensive irrigation of peritoneal cavity. In a study 
by Katkhouda N et al, enterocutaneous fi stula 
was observed in 4.76%, postoperative bleeding 
in 14.28%, wound infections in 33.33% and in-
traabdominal abscess in 28.57% patients21. Yau 
KK 22 has reported 5.7% of intraabdominal col-
lection. 

In our study, the conversion to open appendec-
tomy was 16.67% which is similar to the results 
of Sleem R, et al23 with reported 16% conversion 
rate of laparoscopic appendectomy to open ap-
pendectomy. Some studies have reported a con-
version rate of upto 19.2% and 28%24,25. Th e rea-
sons for conversion to open appendectomy in 
our study were bleeding from base of appendix 

(3.33%), diffi  cult anatomy (6.67%), adhesions 
and suspicion of bowel injury in (3.33% each). 
In a meta analysis by Gupta R26 bleeding from 
base of appendix (.57%), adhesions (1.14%), 
diffi  cult anatomy (1.14%), suspicion of bowel 
injury (0.57%), technical diffi  culty (1.42%) and 
perforated appendix with pus (3.43%) were the 
common reasons for conversion to open appen-
dectomy with overall conversion of 8%. We did 
not encounter any diffi  culty probably due to our 
inclusion criteria and small sample size of study. 

We did laparoscopic appendectomy with the 
view that it is minimally invasive, has short hos-
pital stay, less painful (mean pain 3.5) and has 
less complications and morbidities. Also, it is as-
sociated with a high rate of confi rmation of acute 
appendicitis and other pathology in the right 
iliac fossa as initially it was used as a diagnostic 
tool to decrease the rate of negative appendec-
tomy27,28. We noted 7 female patients with right 
ovarien cyst and appendix was normal who were 
excluded from the study. A study by Kirshtein B 
et al,29 has reported a higher rate (78%) of con-
fi rmation of acute appendicitis. 

We performed the study in  patients of various 
socioeconomic classes. Participants’ compli-
ance was good and no patient refused from 
laparoscopic appendectomy while obtaining an 
informed consent.  One of the main limitations 
of our study was that it was a descriptive study 
and we were unable to compare eff ectiveness of 
laparoscopic appendectomy with open appen-
dectomy. Small sample size was another limi-
tation of our study but it was a pilot study and 
comparative studies are required to clarify the 
issue of eff ectiveness and routine performance 
of laparoscopic appendectomy in acute appen-
dicitis.

Conclusion:
On the basis of our preliminary experience with 
laparoscopic appendectomy, we conclude that 
it is a safe procedure with regard to complica-
tions, hospital stay and postoperative pain. For 
control of port site infection and intraabdominal 
collection, the infected appendix must be han-
dled atraumatically and every att empt should be 

Table 1: Mean ages, hospital stay and post operative pain of patients in laparoscopic ap-
pendectomy

Mean ± Standard Deviation
Male Female Total

Age (years) 20.83 ± 5.63 18.88 ± 3.84 20.78 ± 4.99

Hospital Stay (Days) 2.59 ± 1.05 2.99 ± 1.65 30.00 ± 0.99

Pain (VAS) 3.5 ± 0.71 4.74 ± 1.39 4.50 ± 1.30

Table 2: Reason for conversion to open appendectomy
Reason n (%)
Bleeding from Base of appendix 1 (3.33%)

Diffi  cult anatomy 2 (6.67%)

Adhesions 1 (3.33%)

Suspicion of Bowel injury 1 (3.33%)
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made to avoid disruption of the appendix and 
peritoneal contamination and must be removed 
as early as it is . Aggressive manipulation and un-
necessary irrigation must be avoided. 
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