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Perforated Appendicitis Treated By Open Versus 
Laparoscopic Surgery- A Comparative Study

BACKGROUND

Acute appendicitis is the most common surgical emergency of the abdomen. Perforated appendicitis often has higher 
morbidity and mortality. Laparoscopic Appendectomy (LA) is safe and effective procedure for the simple appendicitis 
compared to Open Appendectomy (OA) but it is not considered as the first line approach in case of perforated appendicitis 
and its role is still controversial and is under investigation. Hence this study was carried out to compare the outcomes of LA 
over OA in proven cases of perforated appendicitis.

METHODS

A hospital based comparative study was conducted among 60 patients with the diagnosis of perforated appendicitis who 
underwent LA and OA, for a duration of 18 months in Manipal Teaching Hospital, Pokhara. Data were collected using semi-
structured questionnaire and were analyzed by descriptive and inferential statistics with SPSS version 25.0.

RESULTS

The study showed no significant statistical difference in operative time in LA compared to OA (66±18.11 minutes vs. 
66.67±25.269 minutes, p = 0.9). Moreover it shows less post-operative pain (p = 0.003), shorter length of hospital stay 
(5.3±1.8 days vs. 7.3±3.31 days, p = 0.005), faster return of peristalsis (1.43±0.504 days vs 1.80±0.805 days, p = 0.037) and 
faster reinstitution of liquid diet(1.43±0.504 days vs 1.80±0.805 days, p = 0.037), less incidence of wound infection (5 in 30 = 
16.66% vs. 12 in 30 = 40%, p = 0.042) and faster subjective full recovery(1.9±0.759 weeks vs. 2.9±0.89 weeks, p ˂ 0.0001) of 
LA patient compared to OA which is statistically significant.

CONCLUSION

 LA is safe and effective procedure than OA for perforated appendicitis.
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INTRODUCTION

Acute appendicitis is the most common cause of acute 
abdomen.1  Appendectomy is the gold standard treatment 
for AA. However, conservative treatment is likely to be 
unfortunate in cases of AA complicated by gangrene or 
perforation. Delaying the surgical treatment in complicated 
AA is associated with increase in perforation rates with 
significant morbidity and mortality.2,3 

Appendectomy though can be performed by both 
conventional open and laparoscopic methods, there is a 
lack of consensus regarding which is the most appropriate 
method. Keeping in mind this background and the fact 
that studies comparing LA and OA are fewer in third-world 
countries like Nepal, this prospective study had documented 
important variables and parameters to compare therapeutic 
benefit of LA and OA. 

Thus, this study was carried out to compare the outcomes 
of LA and OA in cases of perforated appendicitis, in terms 
of the duration of operation, post-operative pain, LOHS, 
complications, recovery and return to normal activities in 
LA and OA.

METHODS 

The cross-sectional comparative study was carried out from 
August 2019 to January 2021 for 18 months duration in the 
surgery department of Manipal teaching hospital, Pokhara, 
Nepal. Ethical approval was taken from the institutional 
review committee of MCOMS, Pokhara. The total number of 
60 patients  of the age between 10-60 years with features 
suggestive of perforated appendicitis within the inclusion 
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criteria were included in the study following standard 
sample size formula by randomly assigning them in each 
group. Patients with an appendicitis without perforation, 
appendicular mass, abscess, incidental appendectomy, 
disease of the appendix other than appendicitis were 
excluded. 

After taking written informed consent, semi structured 
questionnaire is used to collect the patient’s subjective and 
objective data. Their demographic data, operative duration, 
post-operative pain, return of bowel sound and initiation of 
oral liquid diet, LOHS and return of subjective full recovery 
were evaluated. The pain was measured qualitatively by 
using visual analog scale (VAS). 

The data were collected, checked and entered with the help 
of statistical package for social sciences (SPSS) version 25. 
Parametric and non-parametric test were applied for data 
analysis and interpretation was done through tables, pie-
charts, pictograms, bar graphs and other graphic forms 
of presentation to summarize the findings and to create 
a strong visual impression. All reports were reported with 
95% confidence intervals (95% CI). P value of 0.05 was 
considered as a statistically significant.

RESULT

Among  the total 60 patients of perforated appendicitis, 
most common age group was between 10–20 years 
comprising 46.66 % with mean age of 26.87 years. Same 
result was found in both LA and OA group i.e. 19 (63.33%) 
patients and 9 patients (30%) respectively.

Table 1. Comparison of age distribution of patients between LA 
vs OA

Age 
(Years)

LA OA P Value

10-20 19 63.33 % 9 30 %

0.552

21-30 6 20 % 8 26.66 %

31-40 2 6.66 % 3 10 %

41-50 2 6.66 % 5 16.66 %

51-60 1 3.33 % 5 16.66 %

Moreover the number of male was 39 (65%) and female was 
21 (35%) with a male to female ratio of 1.8:1. But among 
LA group, the total number of male was 18 out of  30 (60%) 
and the female was  12 (40%) with male to female ratio was 
1.5:1 while its was 21 (70%) and 9 (30%) for male and female 
respectively with male to female ratio 2.3:1 in case of OA.

Table 2. Comparison of distribution of patients by their sex 
between LA vs OA

Sex Frequency Percentage P Value

Male 39 65%

0.417Female 21 35%

Total 60 100%

The operative duration between the two operative surgeries 
observed to be not significant statistically. The minimum 
to maximum durations was 40 to 110 minutes with mean 
duration of 66 minutes for LA and 30 to 165 with mean 
duration of 66.67 for OA.

Table 3. Comparison of operative durations between OA and LA

Surgery Minimum Maximum Mean Standard 
deviation

P 
value

LA 40 110 66 18.11 0.9

OA 30 165 66.67 25.269

The post-operative pain scoring done using VAS score on 
POD 1st, 3rd, 7th, 14th and 28th day revealed the mean 
VAS score on subsequent days were 4.80, 2.80, 1.00, 1.03 
and 0.23 following OA and 3.30, 1.90, 0.57, 0.20 and 0.00 
following LA.

Table 4. Comparison between VAS and types of surgeries 
(LA vs OA)

VAS LA OA
t 

-statistic
P value

Final P 
value

VAS1 3.6±1.113 4.8±1.69 -3.233 0.002 0.003

VAS3 1.9±1.242 2.8±1.243 -2.805 0.006

VAS7 0.57±0.898 1.0±1.232 -1.545 0.127

VAS14 0.20±0.610 1.03±1.217 -3.339 0.001

VAS28 0.03±0.183 0.23±0.72 -1.475 0.1457

The study shows the range of return of bowel peristalsis 
was 1-4 days following OA with mean duration of 1.80 
days and it was 1-2 days with mean of 1.43 in case of LA 
indicating that LA has better outcomes in terms of early 
commencement of diet.

Table 5. Comparison of return of bowel sounds and 
reinstitution of liquid diet

Procedure Minimum 
(days)

Maximum 
(days)

Mean Standard 
deviation

P 
value

LA 1 2 1.43 0.504 0.037

OA 1 4 1.80 0.805

This study shows promising results in terms of LOHS 
in case of LA revealing that the duration of hospital stay 
ranging from 3 to 10 days with mean LOHS 5.33 days while 
it was 3 to 15 days with mean LOHS 7.30 days in case of OA.

Table 6. Comparison of LOHS in days between LA vs. OA

Surgery Minimum 
(days)

Maximum 
(days)

Mean 
(days)

Standard 
deviation

P value

LA 3 10 5.33 1.82 0.005

OA 3 15 7.30 3.31

Comparison of the subjective full recovery i.e. return of the 
normal daily activities including domestic and social life 
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revealed better results in case of LA with mean duration of 
1.90 weeks (range 1 - 3 weeks) compared to  longer duration 
with mean 2.97 weeks ( range 2 - 5 weeks) in case of OA.

Table 7: Comparison of return of normal activities between LA vs 
OA

Surgery Minimum 
(weeks)

Maximum
(weeks)

Mean 
(weeks)

Standard 
deviation

P value

LA 1 3 1.90 0.759 < 0.0001

OA 2 5 2.97 0.89
This study showed significantly lower rate of wound 
infection 5 in 30 patients (16.66%) following LA compared 
to 12 in 30 cases (40%).

Table 8: Comparison of wound infection between LA vs OA.

Surgery Total 
patients

Wound 
infection

Percentage P value

LA 30 5 16.66 %
0.042

OA 30 12 40 %

DISCUSSION

Acute appendicitis has been one of the most common 
surgical emergency worldwide.4 Perforated appendicitis 
occurs in 20% to 30% of acute appendicitis patients and 
is associated with much higher risks of postoperative 
infectious complications such as wound infection and 
intra-abdominal abscess. However, only a few studies, with 
limited numbers of patients, have addressed the issue of 
whether LA is feasible for perforated appendicitis patients, 
and the benefits of LA in perforated appendicitis remain 
uncertain.5 It is said that LA is possible, secure, and effective 
for patients with perforated appendicitis. It is associated 
with a considerably shorter LOHS, lower incidence of 
wound infection, and reduced postoperative pain and faster 
recovery compared with OA. 6,7 Though many controversies 
exist regarding the most favorable management modality 
of patients with appendicular perforation.6 

In this study, the total number of appendectomy was 318 
during the study period among which 60 patients (18.86 %) 
were diagnosed as having perforated appendicitis. LA was 
performed in 30 patients and OA in rest 30. There was no 
statistical significance between age and sex distribution 
with the perforated appendicitis treated by both LA and OA. 
There was a higher male predominance both in LA and OA, 
18 (60%) vs 21 (70%) with female patients 12 (40%) vs 9 
(30%) with P = 0.417. Similar findings was seen in the study 
carried out by Lin HF et. Al.5

Moreover this study revealed no significant statistical 
difference i.e. similar operative duration for both LA and OA 
groups (mean ± SD = 66.0 ± 18.11 minutes vs. 66.67±25.26 
minutes, p = 0.9), which is also supported by a literature.19 
But most studies for adult showed LA has similar results 
or longer operative time than OA (Mean ± SD = 96.1±43.1 

vs. 67.8±32.2 minutes, p˂0.01)5 , while few reported the 
shorter operative time than OA.61 The post-operative pain 
measured by VAS scale on 1st, 3rd, 7th, 14th and 28th day 
was significantly low in LA compared to OA (3.30±1.133, 
1.90±1.242, 0.57±0.898, 0.20±0.61, 0.00±0.183 vs. 
4.80±1.690, 2.80±1.243, 1±1.232, 1.03±1.217, 0.23±0.728, 
p = 0.003).

 Likewise Lin et. al has mentioned some studies showed the 
value of LA in reducing the postoperative analgesics use, 
and concluded that LA cause less pain than OA for adult 
patients with perforated appendicitis.7

My study revealed early return of peristalsis and restart of 
oral feeding in case of LA compared to OA (1.43±0.504 days 
vs. 1.80±0.805 days, p = 0.037). Likewise, Lin et al showed 
return of oral intake was faster in the LA group (3.2±2.4 
vs. 5.0±7.0 days, p˂0.01).5 Some studies have shown that 
there was no significant difference in the time of restart of 
oral intake between LA and OA for children with perforated 
appendicitis. Fukami et. al and the other series also 
demonstrated the same trend. However, lack in a precise 
definition of restart of oral intake (liquid or solid food) in 
these studies precluded a further analysis.7 

Most of the studies concluded that LA was associated 
with a shorter hospital LOS compared to OA for perforated 
appendicitis.5-8,12,14 In a similar way, this study also shows 
shorter LOS by 2 days in case of LA compared to OA 
(5.33±1.826 days vs. 7.30±3.313 days, p = 0.005).Different 
studies have found that the infection rate is low in LA patient 
in comparison to OA case.8-14 Similarly this study also 
revealed that the less infection rates in LA (5 in 30 patients 
= 16 %) compared to OA (12 in 30 patients = 40 %) with p 
= 0.042. In practice, the appendix was placed in a retrieval 
plastic bag or retrieved out through 10 mm camera port 
under direct 5 mm camera vision and the accumulated fluid 
was aspirated before closing the wound in laparoscopic 
appendectomy procedure. These maneuvers prevent the 
abdominal wall from being in contact with the infected 
source, and thus reduce the rate of wound infection.

Likewise this study showed that the subjective full recovery 
i.e. return to normal domestic or social life is also faster 
in LA group compared to OA (1 - 3 weeks with mean 1.90 
weeks vs 2 – 5 weeks with mean 2.97 weeks with P = 
0.0001).Readmission was done due to features of subacute 
intestinal obstruction (SAIO) with post-operative intra-
abdominal abscess (IAA) in 2 cases of OA group (6.66 
%). Similarly some studies have shown the rates of post-
operative IAA is similar or even lower in LA compared to OA. 
Masoomi et al also reported a superior outcome of reducing 
the rate of IAA in LA than OA (1.65%  vs  3.57%,  P  < 0.01) 
on a large administrative basis. However, the incidences 
of IAA following LA for perforated appendicitis were still 
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high in some recent reports.7 This study showed the 
conversion from LA to OA in 8 out of 30 patients (26.66 %). 
The conversion was usually due to perforated appendicitis 
associated with lump formation, IAA and dense adhesion.5,7

CONCLUSION

LA has been more frequently used for perforated 
appendicitis in adults and children by surgeons experienced 
in laparoscopy. Many studies have concluded that LA 
is superior to OA in terms of a faster recovery and less 
morbidities, shorter LOHS, lower wound infection rate 
compared to OA for patients with perforated appendicitis. LA 
may be beneficial for some subsets of population, such 
as female, elderly and obese patients. It deserves more 
randomized and population-based studies to definite 
the actual roles of LA in the management of perforated 
appendicitis.

Though LA has no significant difference in operative time 
compared to OA in this study, it has significantly less post-
operative pain, faster recovery in terms of return of bowel 
sounds and reinstitution of oral feeding, shorter LOHS, 
low complication rates like infection, SAIO, IAA and faster 
subjective full recovery. Hence, this prospective study 
concludes that LA can be a safe and effective procedure in 
case of perforated appendicitis and it is probably superior 
compared to OA in the hands of expertise laparoscopic 
surgeons.
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