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Open vs Laparoscopic Appendectomy in Complicated Appendicitis

ABSTRACT
Objective: To compare the outcome of laparoscopic versus open appendectomy in patients with complicated
appendicitis.
Study Design: A Quasi-experimental study.
Place and Duration of Study: The study was conducted at the Department of General Surgery, Combined
Military Hospital (CMH), Multan, Pakistan, from June 2022 to July 2023.
Methods: A total of 168 patients were divided into two equal groups: open appendectomy (Group A) and
laparoscopic appendectomy (Group B). Appendectomies were performed as per group. Postoperatively,
patients were followed for one month. The observed variables included Surgical Site Infection (SSl), length of
hospital stay, time taken to regain bowel function, mean operative time, and blood loss.
Results: The occurrence of surgical site infection post-operatively was 11 (13.1%) patients in Group A, while
Group B had a lower rate of 5(6%) (P=0.115). The mean operative time differed significantly between the two
groups, with Group A 43.57 + 3.27 minutes and Group B 58.49 + 5.83 minutes (P < 0.001). The mean loss of
blood in Group A was 15.01 + 5.012 ml, compared to 9.98 + 3.79 mlin Group B (P < 0.001). The time taken for
patients to regain bowel function was 3.18 £ 0.679 days in Group Aand 3.13 +0.555 days in Group B (P=0.620).
Lastly, the length of hospital stay was 5.05+0.820 days in Group Aand 4.31+0.514 daysin Group B (P<0.001).
Conclusion: Laparoscopic appendectomy demonstrated lower rates of surgical site infection; however, this
difference was not statistically significant. It was associated with significantly reduced blood loss and shorter
hospital stay.
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overallincidence ranging from 7% to 9%. A significant
proportion of cases (13%-20%) present as
complicated appendicitis, characterized by
perforation, gangrene, or abscess formation, with a

Introduction

Among surgical emergencies, acute appendicitis
remains one of the most common conditions, with a
lifetime incidence of approximately 8.6% in males

and 6.7% in females." It predominantly affects
individuals between 10 and 30 years of age, with an
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higher risk of perforation observed in males
compared to females.?

Advances in clinical scoring systems and imaging
modalities, including ultrasonography and
computed tomography, have improved diagnostic
accuracy.®> However, a considerable number of
patients still present with complicated disease at the
time of diagnosis. Prompt surgical intervention
remains the cornerstone of management to reduce
morbidity and mortality. In selected cases,
particularly those with localized abscess formation,
conservative management with antibiotics, image-
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guided drainage, and interval appendectomy may be
appropriate.*

Laparoscopic appendectomy (LA), initially introd-
uced by Semm in the 1980s, has become popular
over traditional open appendectomy (OP) in
uncomplicated cases because of its several reported
benefits, like minimal invasiveness, shorter hospital
stays, better cosmesis, and superior peritoneal cavity
visualization.”

Previous studies have suggested LA is associated
with decreased infectious complications, pain
intensity, and hospital stay. Even in pregnancy, the
laparoscopic appendectomy is comparable to open
appendectomy in obstetrical outcomes, but with
shorter operative time and a shorter hospital stay.”
This study focused on patients with complicated
appendicitis to determine which procedure (open
versus laparoscopic) had a lower wound infection
rate. It is hoped that this study will help in clinical
decision-making in the management of complex
appendicectomies. The objective of this study was to
compare the outcome of laparoscopic versus open
appendectomy in patients with complicated
appendicitis.

Methods

The quasi-experimental study was conducted at the
General Surgery Department, Combined Military
Hospital (CMH), Multan, Pakistan, from June 2022 to
July 2023. The Institutional Ethical Review
Committee granted permission to conduct this
study, vide letter no: 13/Trg/2021, dated 18"
October 2021. Using the WHO sample size calculator,
a total sample size of 168 patients was calculated
with 84 patients in each group by taking the
incidence of surgical site infection as 10.77% in the
laparoscopic technique compared to a 27.69% with
the open technique, level of significance 5%, and
power of test at 80%." Convenience Sampling was
used, a non-probability sampling method.
Complicated appendicitis was defined as
perforation, gangrene, abscess, or generalized
peritonitis confirmed intraoperatively or radiolo-
gically.”"

Patients with complicated appendicitis, as per the
operational definition, with aniillness duration of 2-7
days and ASA classification I-1l, aged 20-60 years,
were included. Patients with uncomplicated
appendicitis, appendiceal mass, previous abdominal
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surgery within the last 5 years, an American Society
of Anaesthesiologists (ASA)/WHO Physical Status
score 2 3 or severe systemic comorbidities,
contraindications to laparoscopic surgery such as
obesity (BMI > 30 kg/m’), conversions from
laparoscopic to open method, pregnancy,
immunocompromised state (e.g. regular use of
steroids), and allergies were excluded.

Written Consent was obtained from all participants.
Patients were allocated non-randomly; patients
were assigned to the open (Group A) and
laparoscopic appendectomy (Group B) groups.
Nurses recorded baseline characteristics (i.e., age,
gender, and BMI) on a pre-designed proforma. All
patients were assessed at 3“, 7", 14" & 30"
postoperative day for the surgical site infection
which is defined as an infection occurring within one
month at or near the operative site, or within one
year if an implant is inserted.” The outcomes
assessed were port-site/surgical-site infection,
length of hospital stay, time till bowel function is
regained, average operative time, and blood loss. All
surgical procedures were performed by an
experienced consultant general surgeon. Outcomes
were assessed by an independent consultant
surgeon, and data were recorded by a resident
surgeon.

Antibiotics were administered as per institutional
protocol. Statistical analysis was performed using
the Statistical Package for the Social Sciences (SPSS)
version 26.0 for Windows. Descriptive statistics were
used for qualitative data (sex and surgical site
infection) as frequencies and percentages, and
quantitative variables (age, length of hospital stay,
time to regain bowel function, and operative time) as
means and standard deviations. We used
independent-sample t-test to compare the duration
of hospital stay and operative time between the two
groups, and Chi-Square test to analyze categorical
data, such as surgical site infection. Stratification was
used to qualitatively control for potential effect
modifiers, such as age and sex, using post-
stratification Chi-Square test. The level of signific-
ance was P<0.05.

Results

Out of the total 168 participants, 153 (91.07%)
were<40 years old, and the remaining 15 (8.93%)
comprised the>40years'age group. In Group A, 76 of
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84 patients (90.5%) were under 40, and 8 (9.5%)
were over the age of 40 (P =0.787), while in Group B,
77 of 84 (91.7%) were <40, and 7 (8.3%) were >40.
The ASA level of the two groups was comparable and
showed no significant difference. The difference in
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SSI between groups was not statistically significant
(P=0.115). Duration of surgery, blood loss, and length
of hospital stay showed a statistically significant
difference between Group Aand Group B (Table 1).

The stratification of the SSI with respect to gender

Table 1: Comparison of parameters among the two groups

Study Groups

Variable Group A Group B Test- P-value
. value
Open Laparoscopic
. Male 57 (67.9%) 56 (66.7%)
Gender, N (%) Female 27 (32.1%) 28 (33.3%) 0.027 0869
Up to 40 years 76 (90.5%) 77 (91.7%)
0,
Age, N (%) Greater than 40 Years 8 (9.5%) 7 (8.3%) 0.073 0.787
Grade | 72 (85.7%) 69 (82.1%)
ASA Grade, N (% 0.397 0.529
rade, N (%) Grade I 12 (14.3%) 15 (17.9%)
i i Y 11 (13.1% 5 (6%
Surgical site es (13.1%) (6%) 2847  0.115
infection, N (%) No 73 (86.9%) 79 (94%)
Duration of surgery (minutes, mean + SD) 43.57 +3.27 58.49 +5.83 20.433 <0.001
Blood loss (millilitres, mean + SD) 15.01 £5.012 9.98 +3.790 7.345 <0.001
Regain of bowel function (days, mean + SD) 3.18 +0.679 3.13 £0.555 0.497 0.620
length of hospital stay (days, mean + SD) 5.05 +0.820 4.31+0.514 6.989 <0.001
Table 2: Stratification of SSI with respect to gender
Group Gender Surgical Site Infection Test value P-value
No Yes
- 0 0,
Laparoscopic Male (N=56) >3 (63.1%) 3(3.6%) 0.106 0.744
Female (N=28) 26 (31%) 2 (2.4%)
= 0o . 0o
Open Male (N=57) 49 (58.3%) 8(9.5%) 0.138 0.711
Female (N=27) 24 (28.6%) 3 (3.6%)
Table 3: Stratification of SSI with respect to age groups
Group Age Group Surgical Site Infection Testvalue  P-value
No Yes
0, 0,
Laparoscopic Up to 40 years 74 (88.1%) 3 (3.6%) 6.979 0.008
More than 40 years 5 (6%) 2 (2.4%)
0, ()
Open Up to 40 years 69 (82.1%) 7 (8.3%) 10.582 <0.001
More than 40 years 4 (4.8%) 4 (4.8%)

revealed no significant difference, as shown in Table
2.

Statistically significant difference was found on
stratification of SSI with respect to age, showing a
higher chance of SSlin the older age group, as shown
inTable 3.

Discussion

The main focus of this study was the outcomes of
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open versus laparoscopic appendectomy in patients
with complicated appendicitis, with particular
attention to patients' demographics, incidence of
surgical site infection, intraoperative blood loss,
operative time, bowel function recovery, and length
of hospital stay. This information will provide
valuable insights into the pros and cons of each
surgical technique, as well as crucial factors to
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consider for clinical practice. The demographic
parameters of the patients in both groups were
similar, with no significant differences in gender
distribution, age, or ASA grades. This similarity is
important because it means that any variations in
surgical outcomes can be attributed more to the type
of surgery than to confounding demographic factors.
The overall incidence of SSIs was 16 (9.52%) in this
study, with 11 (13.1%) patients in the open
technique group and 5 (6%) in the laparoscopic
technique group. Although a lower SSI rate was
observed in the laparoscopic group, the difference
was not statistically significant. Not surprisingly,
these results are consistent with the literature on the
subject, showing that less invasive laparoscopic
surgery, which reduces human exposure to internal
tissues through smaller incisions, likely carries a
lower risk of infection. Nevertheless, the lack of
statistical significance suggested that other factors
might be attributed to the risk of SSI, warranting
furtherinvestigationinlarger studies.

Mohamed et al.” found a threefold increase in
surgical site infection with open appendectomy(OA)
compared with laparoscopic appendectomy(LA).
The data also showed that the incidence of
organ/space SSIs was comparable between groups,
indicating that LA was more effective in preventing
SSIs at the surface level. A meta-analysis was
conducted by Jayalal et al.” on 4924 patients on SSlin
laparoscopic vs open appendectomy. In his study, SSI
in laparoscopic appendectomy had an incidence of
4.8 (95% prediction interval: 0.0-9.3) per 100
appendectomies, as compared to open
appendectomy, which showed a higher incidence of
10.5 (95% prediction interval: 0-23.3) per 100
appendectomies.Supporting these findings, Poprom
et al.” conducted an umbrella review of meta-
analyses and showed that laparoscopic
appendectomy compared to the open technique has
a decreased risk of SSls, with risk ratios of 0.56 (95%
Cl, 0.47-0.67) in adults and 0.40 (95% Cl, 0.25-0.65)
in children. However, the laparoscopic technique
was also associated with an increased risk of intra-
abdominal abscesses (IAA), with risk ratios of 1.20
(95% Cl, 0.88-1.63) in adults and 1.05 (95% ClI,
0.61-1.80) in children, indicating a benefit-risk
balance of different complication types. A similar
study conducted by Khan et al."” showed a
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statistically significantly higher chance of surgical site
infection among the open groups 12 (10.9%) as
compared to the laparoscopic appendectomy group
2(1.8%) (P<0.05).

Ourstudy also found that the mean length of hospital
stay was shorterinthe laparoscopic group thaninthe
open group (4.31 + 0.514 days vs. 5.05 + 0.820 days,
P<0.001). A study done by Arfat et al."” on perforated
appendix showed an increase in length of
hospitalization, 3.23+0.63 days among open
appendectomy vs 2.57+0.77 days in laparoscopic
appendectomy, with a significant P value <0.001. The
quicker recovery and shorter hospital stay associated
with LA can be attributed to smaller incisions,
reduced postoperative pain, and fewer wound
complications, as noted by several studies.”** These
benefits contribute to lower overall treatment costs
and positive patient feedback. On the other hand, it
was also reported that patients with complicated
appendicitis are likely to have a hospital stay of more
than 3 days compared to the uncomplicated variety.”
A significant difference in surgical duration was
observed between the two groups. The mean
duration of surgery was significantly longer in the LA
group (58.49 +5.83 min) than in the OA group (43.57
+ 3.27 min, P<0.001). This difference may be
explained by the learning curve associated with
laparoscopic surgery and the technical demands of
minimally invasive procedures. This result is
consistent with other studies that have reported
longer overall operative times for laparoscopic
procedures due to technical difficulties and the
learning curve associated with minimally invasive
techniques. Although laparoscopic surgery has
longer operative times, the advantages, such as less
postoperative pain and shorter recuperation times,
may outweigh the longer surgical times for many
patients. Such similar studies done by Giiler et al.”
shows duration of surgery in open appendectomy as
38.4+9.0 min verses lap appendectomy as 39.9+9.5
min with P value of 0.269. Similarly, a study done by
Seqsaqa et al.” shows longer duration of surgery in
lap appendectomy with a P value of <0.001. Sabry et
al.” also shows increase in duration during lap
appendectomy (109.1+16.71 min) as compared to
open appendectomy (91.40+11.99 min). Another
study done by Jailani et al.”* on 712 patients with
complicated appendicitis also revealed similar
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results (P-value <0.001).

There was a significant difference in blood loss
between the two groups (15.01 + 5.012 ml in the OA
group vs. 9.98 + 3.790 ml in the LA group; P<0.001).
This result is consistent with the Takami et al.” study,
which revealed mean blood loss in the OA group,
74.79+168.55 ml versus 29.64+62.97 mlin LA group,
with a significant difference (P=0.018), which is due
to smaller incisions and more accurate surgical
maneuvers in laparoscopy due to better visualization
of the surgical field and better control of bleeding
points if occurs. A similar study was done among the
paediatric group by Makkadafi et al.”, who showed
significantly less blood loss in the LA group as
compared to the OA group (P value <0.05). Due to
effective handling and advanced devices such as the
Ligasure sealing device, thereis reduced blood loss in
the LAgroup.”

There was no significant difference between the two
groups in the time required for return of bowel
function, with a mean interval of 3.18 £ 0.679 days in
the OA group and 3.13 + 0.55 days in the LA group
(P=0.620). A study by Basukala et al.*® on
appendectomy showed no statistically significant
difference in the return of bowel function between
the two groups (P-value 0.096). Postoperative ileus
inhibits gut motility and delays the return of bowel
habits, usually caused by inflammatory responses
and inhibitory neural pathway activation due to
bowel handlingand surgical trauma.”

The data revealed interesting trends when split by
gender and age group. Analysis of the male patients
indicated that they had a higher rate of SSls in the OA
group than in the LA group, although this difference
was not significant. With respect to age, increased
SSI rates were observed in both groups with
advancing age. These findings support the attention
to patient-level factors in SSI risk assessment. They
suggest that laparoscopic benefits may be more
evident in certain patient subgroups, particularly a
lower risk of SSI, but further studies are necessary to
validate these conclusions. This study has certain
limitations. Firstly, the relatively small sample size
may limit the generalizability of the findings to larger
populations. Secondly, as the study was conducted at
a single institution, the results may not be fully
applicable to other settings with different patient
populations, resources, and surgical practices.
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Thirdly, variability with respect to surgeons'
expertise and experience can affect the results.
Fourthly, the use of non-probability convenience
sampling may introduce significant selection bias
and limit the generalizability of the findings, as
participants were not randomly selected. Finally,
intraoperative findings may differ among patients,
introducing variability that could affect the results.
These factors should be considered when
interpreting the study findings.

Conclusion

Laparoscopic appendectomy was associated with
significantly less blood loss and shorter hospital stay,
although operative time was longer. No statistically
significant difference in surgical site infection was
observed
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