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Abstract:

The distinction between open and laparoscopic appendicectomy (OA and LA) remains unsettled regarding clinical outcomes,
potency and patient well-being. Therefore, it is of interest to compare the aforementioned techniques, the time required for surgery,
post-operative complications and the extent of recovery. An observational survey was conducted with 84 respondents who were
confirmed cases of acute appendicitis. The respondents encountered OA technique endures lengthy operations, heightened pain after
surgery, a greater rate of infection at the wound site, a longer inpatient duration and diminished resumption to usual work in
juxtaposition to the LA group (p<0.05). Thus, data shows that LA offers benefits over OA, including reduced post-operative pain,

lower complication rates and shorter inpatient stay, but requires a longer surgical duration.

Keywords: Appendectomy, appendicitis, laparoscopy
Background:
The customary surgical reasons for belly pain encountered in the
emergency care setting globally are the acute inflammation of
the appendix. There is no popular choice of operation for the
treatment of appendicitis surgery, regardless of the
advancement of operative strategy over the past few years. As
there is a lack of ample affirmation regarding the operatory
choice between open appendectomy (OA) and laparoscopic
appendectomy (LA), it is comprehensively executed. Also, there
is an insubstantial affirmation juxtaposing their potency across
the unflawed spectrum of appendicitis [1]. Inflammation of the
appendix exhibits in a multitude of forms, fluctuating from
unchallenging inflammation to challenging disorders like
perforation of the appendix, creation of abscess, chronic or
subacute conditions. When inflammation of the appendix is not
managed expeditiously, it turns into advanced, challenging
disorders, which boost the morbidity, prolong hospitalisation
and increase the risks of complications after surgery.
Determining the correct operatory technique yields favourable
results amid varying signs and symptoms of appendicitis [2].
McBurney, in the late 19th century, was the first to delineate OA,
a technique long considered for managing appendicitis [3]. OA
has been exemplified as guarded and credible in the treatment of
both inflamed and unchallenging appendicitis patients. The
rapid development of minimally invasive procedures has
modified operatory practices. With advances in tools and
augmented expertise, LA has gained popularity for atypical
presentations of belly surgeries. LA was first described in the
1980s and procured admiration [4]. LA offers numerous benefits
due to its non-invasive process, including reduced post-
operative pain, smaller incisions and improved visibility of the
belly, expedited mobilisation and shorter inpatient stay. The

. S
aforementioned advantages have increased LA's popularity for
treating appendicitis. Also, its contribution to the challenge of
appendicitis is a point of contention. Few investigations have
reported a heightened risk of wound-site infection and intra-
abdominal pus formation following LA wuse, whilst other
researchers have reported fewer complications after surgery and
a quicker recovery compared to the OA technique [5]. The
primacy of either technique (LA versus OA) has not been
explicitly entrenched. Inflammation of the appendix is most
commonly observed in the 2nd and 3rd spans of life, as
described in epidemiological investigations, but it can occur at
any age. The increased incidence of appendicitis, as observed in
developing countries, underscores the need for a reliable
operative technique to facilitate acceptance across diverse
healthcare systems [6, 7]. The current study was conducted to
compare OA and LA in uncomplicated and complicated
appendicitis. This research assesses key outcomes, including
surgery duration, post-operative pain, complication rate, length
of inpatient stay, resumption of normal activities of daily living
(ADLs) and overall recovery. Therefore, it is of interest to
identify the most efficient and secure operative technique for
treating various presentations of appendicitis. These
observations are intended to provide a crucial affirmation that
aids guidance for operative problem-solving, encourages
homogenised practice and improves patient outcomes in cases of
appendicitis.

Materials and Methods:

Research design and sample:

This is a prospective observational survey conducted over 20
months, from May 2023 to December 2024. This current research
was conducted on 84 subjects. The clinically and radiologically
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verified cases of acute appendicitis in individuals aged 18 to 60
years, who were willing to provide informed consent, were
included in the present investigation. The respondents with
perforation, abscess, gangrenous appendix, severe morbid

conditions, abnormalities hemodynamically, CAD, COPD,
pregnancy, coagulation diseases, conflicts with general
anaesthesia, unable to furnish informed consent, or

contraindications to laparoscopy were the exclusions from the
current investigation. The key effect variable used to compute
the subjects' size was the presence of infection at the surgical
site. It presents a therapeutically important complication
following appendectomy in the literature. The average rate of
infection at the wound site was approximately 12% following
OA and about 4% following LA, as reported in prior
comparative research [7].

The calculation was performed using the standard formula for
comparing two independent proportions:

= (Zoy2 + Zg)*[P1(1 = P) + P, (1 = Py)]
(P, —P,)?

Where n represents the number of patients required in each
group, Zy/, corresponds to a 95% confidence level (1.96),
Zgrepresents 80% study power (0.84) and P;and P,denote the
expected infection rates in the open and laparoscopic groups,
respectively. The minimum sample size for the subject’s
requirement was estimated at 42 respondents per arm after
substituting the aforementioned values into the equation. We
executed our research on 84 respondents. Two groups were
created, with 42 respondents in each. The diagnosed subjects
were allocated to either group by lottery. Thorough history-
taking, imaging and clinical assessments were performed on all
84 subjects. Age in years, gender, duration of the surgery,
infection at the wound site, inpatient duration, resumption to
normal work, lengthy stays (LOS) and score of pain (on VAS; 0

Table 1: Statistical analysis of various parameters

©Biomedical Informatics (2026)

describing no pain, 1 depicting mild pain, 2 depicting moderate
pain and 3 depicting severe pain).

Ethical considerations:

Informed consent was acquired from all the subjects. Every
protective measure was undertaken to safeguard the
respondent’s privacy. Our research was conducted in
accordance with the Declaration of Helsinki. The ethics
committee granted approval to conduct the research.

Statistical analysis:

Using SPSS, the mean and standard deviation were calculated.
Relative risks and odds ratios, along with multivariate
regression analysis, were calculated for data processing.

Results:

In the pooled 84-patient cohort, OA independently increased the
risk of post-operative complications nearly tenfold and the
length of inpatient duration almost ninefold. Higher post-
operative pain scores were an additional independent predictor
of delayed discharge (Table 1). Among the 84 respondents with
uncomplicated acute appendicitis, LA demonstrated consistently
better outcomes than the OA technique, as shown in Table 1.
The LA technique resulted in a slightly longer surgical duration,
progressing to normal recovery. Subjects in the LA technique
experience less pain after surgery. Boosting recovery, evincing
the benefits of contracting incisions and little tissue handling.
OA was linked to infection at the wound site after the surgery.
Open appendectomy was strongly associated with post-
operative wound infections. OA technique is associated with a
higher risk of wound-site infections after surgery compared with
LA, suggesting that OA technique plays a crucial role in
estimating post-operative morbidity. Inpatient duration was
lengthy subsequent to OA, specifically in respondents with the
greatest pain scores.

Parameter OA (n=42) LA (n=42) P value

Mean age (years) 29.7 31.0 >0.05 (not significant)
Male: Female 23:19 21:21 >0.05 (not significant)
Operative time (min) 61.5+20.9 86.5+16.9 <0.001 (significant)
Pain score at 24h 410+1.77 2.63+1.81 <0.001 (significant)
Wound infection 4 (9.5%) 0 (0%) 0.018 (significant)
Mean inpatient durations (days) 5.33 + 0.80 3.53+0.73 <0.001 (significant)
Prolonged LOS (>4 days) 29 (69%) 8 (19%) <0.001 (significant)
Return to work (days) 18.16 £2.75 13.33 £3.70 <0.001 (significant)

RELATIVE RISK & ODDS RATIOS (n = 84)

Outcome RR (%% CI) OR(%%CI) P
Wound infection (OA vs LA) 9.0 (1.2-68.4) 10.3 (1.3-82.9)  0.018 (significant)
Prolonged LOS (>4d) 3.63 (2.0-6.5) 9.4 (3.8-23.1) <0.001 (significant)

MULTIVARIATE LOGISTIC REGRESSION (n = 84)
Dependent variable 1: Post-operative complications

Predictor Adjusted OR  95% CI P

Open appendectomy 9.7 13-714 0.024 (significant)
Operative time >75 min 14 0.6-32 0.39 (not significant)
Age >30 years 1.2 05-27 0.64 (not significant)
Male sex 1.1 04-28 0.81 (not significant)

Dependent Variable 2: Prolonged Inpatient duration (>4 days)

Open appendectomy 8.9

3.7-21.6

<0.001 (significant)
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Pain score >4 3.4 14-85 0.007 (significant)
Operative time >75 min 1.3 0.6 -3.0 0.47 (not significant)
Age >30 years 1.2 0.5-2.7 0.63 (not significant)
Discussion: Our study excluded complicated appendicitis to focus

In our current prospective study, LA consistently showed better
outcomes than OA among respondents with uncomplicated
acute appendicitis. Although the LA technique requires a
slightly longer surgery duration (86.5 + 16.9 minutes versus 61.5
t 20.9 minutes for OA; p < 0.001), this did not compromise
respondent recovery. The subjects managed with LA encounters
diminished pain after the surgery, lesser inpatient duration and
resumption to ADLs sooner, reinforcing the benefits of a
minimally invasive operation. The longer surgery duration for
LA is not unexpected and has been observed in previous
research. Resutra & Gupta reported a similar difference,
attributing it to the additional steps of laparoscopic setup and
careful intra-abdominal visualisation [8]. Various investigators
have also noted that operative duration decreases as surgeons
gain experience, suggesting that the time difference is largely
procedural rather than reflecting patient risk [9]. In our cohort,
patients who underwent LA had lower pain scores at 24 hours
(2.63 £ 1.81 vs 4.10 + 1.77 for OA; p < 0.001). This is consistent
with findings by Li ef al. who emphasised that smaller incisions
and minimal tissue handling reduce post-operative discomfort
and facilitate early mobilisation [10]. The lower pain burden in
our LA group translated into faster ambulation, less analgesic
use and improved overall recovery. Surgical site infections were
significantly more frequent after OA, occurring in 9.5% of
patients, compared with 0% in the LA group (p = 0.018). This
finding aligns with prior reports by Li et al. and Han et al., which
noted that laparoscopic techniques lower the risk of wound
infections due to limited exposure and reduced contact with
potentially contaminated appendiceal contents [10, 11]. Some
studies, such as those by Sauerland et al., have observed that in
complicated appendicitis, differences in infection rates may be
less pronounced; however, our focus on uncomplicated cases
allowed these benefits to be more clearly demonstrated [12].
Inpatient duration and functional recovery were also markedly
improved in the laparoscopic group. Patients who had LA were
discharged sooner (3.53 + 0.73 days versus 5.33 + 0.80 days for
OA, p < 0.001) and returned to work faster (13.33 + 3.70 days
versus 18.16 + 2.75 days, p < 0.001). Similar observations have
been reported by Kehagias et al. and Sauerland ef al [12, 13]. In
contrast, prolonged pain after OA often delays discharge,
demonstrating the clinical impact of post-operative discomfort
on the recovery trajectory. Multivariate analysis in our study
confirmed that OA was an independent predictor of both post-
operative complications (adjusted OR 9.7, p = 0.024) and
prolonged inpatient duration (adjusted OR 89, p < 0.001).
Dobbel et al. and Biondi et al. reported homogeneous findings,
supporting the idea that OA inherently carries a higher risk of
morbidity [14, 15]. While LA appears advantageous for
uncomplicated appendicitis, the literature on complicated cases
is mixed. A study by Usurumarthi et al. found no notable
disparity in complication rates or inpatient length of stay
between LA and OA in patients with perforation or abscess [16].

specifically on uncomplicated cases, so direct comparison with
these findings is limited; however, the data clearly support LA
for routine acute appendicitis. OA remains a safe alternative,
particularly in resource-limited settings or complex cases, but
minimally invasive techniques should be preferred whenever
feasible [17-19]. These results contribute to the growing body of
evidence supporting LA as the standard of care for
uncomplicated appendicitis and provide a strong basis for
clinical decision-making in surgical practice.

Conclusion:

We show that LA provides clinical benefits compared with OA
in subjects with uncomplicated acute appendicitis. OA carries a
greater likelihood of complications after surgery and a lengthy
recovery, but it is guarded and effective. These data pave the
way for the acquisition of LA as the proposed operative
technique for the trouble-free inflammation of the appendix.
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