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Background
The term ‘chronic appendicitis’ (CA) is still clearly undefined. However, once
established, it necessitates appendectomy, which could be performed via open
or laparoscopic approaches. Comparisons between the two approaches have been
made in acute appendicitis cases, with no previous trials including CA patients. That
is why we conducted this study to compare these two approaches in the
management of CA patients.
Methodology
50 CA were included in our prospective trial, and they were randomly assigned into
two groups; the OA group (25 open appendectomy patients) and the LA group
(25 laparoscopic appendectomy cases).
Results
The statistical analysis revealed no significant differences between the two groups
regarding most preoperative characteristics. The laparoscopic approach was
associated with significant prolongation in operative time that had an average of
1 h in the LA group, while it ranged between 0.5 and 1h in the OA group (P= 0.005).
Nonetheless, laparoscopy led to a significantly better postoperative recovery
profile, manifested in the shorter hospitalization period (1 vs. 2 days in the open
approach) and less postoperative pain (all patients with mild pain compared with
moderate pain in the open group). Only 2 (8%) casesexperienced temporary
vomiting in the OA group.
Conclusion
Laparoscopy is superior to the open approach in the management of chronic
appendicitis patients. It is associated with a better analgesic profile, a shorter
hospitalization period, and a better chance of detecting other concomitant
intraabdominal pathologies. However, the increased operative time should be
considered.
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Introduction
Appendectomy for acute appendicitis is commonly
performed in multiple surgical and emergency
settings around the world. It is the standard
management for patients with acute appendicitis
[1,2]. Although the etiology and pathogenesis of
acute appendicitis have been sufficiently delineated
[3,4], the term ‘chronic appendicitis’ (CA) has not
been clearly defined yet [5].

Compared with acute appendicitis, it is uncommon to
encounter a patient with CA. CA patients represent
1–1.5% of all appendicitis patients [5,6], and it occurs
secondary to partial or intermittent obstruction of the
appendiceal lumen [7,8]. CA was traditionally defined
as right lower quadrant pain of more than 2 days
associated with fibrosis or long-standing appendiceal
inflammation [9]. Others defined it as continuous right
lower quadrant pain of three-week duration or more

[10]. More recent research preferred to rely only on
histopathological findings rather than clinical
judgment [5].

Although CA is not a surgical emergency, it should be
well diagnosed and managed to avoid its potential
complications, including perforation, secondary
peritonitis, intraabdominal abscess, or female
infertility [8,11]. It is treated with appendectomy,
like acute appendicitis [11], which could be
performed via open or laparoscopic approaches [12,13].

Multiple trials have highlighted the superiority of the
laparoscopic approach over the open one, and that
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superiority was manifested in less invasiveness, less
postoperative pain, shorter hospitalization, and better
cosmetic outcomes [14–16]. Nonetheless, other studies
showed marginal or no significant perioperative
benefits of laparoscopy over the open approach in
appendicitis cases, in addition to the high financial
cost [17].

The current study is rich with comparative studies and
meta-analyses comparing the open and laparoscopic
approaches in the management of acute appendicitis
[18–21]. However, studies comparing the same two
approaches in patients with CA are lacking. That was a
good motivation for us to perform the current study,
which aimed to compare the open and laparoscopic
approaches in the management of patients with CA.

Patients and methods
The current randomized prospective trial was
conducted at Assiut University General Surgery
Department over a one-year duration, from March
2022 to February 2023. We designed that study for
adult patients diagnosed with CA who were fit for
laparoscopy and general anesthesia. The diagnosis of
CA was suspected when there was a history of right
lower quadrant pain of three weeks or more, the
presence of right lower abdominal tenderness on
physical examination, and the radiological diagnosis
of CA based on computed tomography (CT) or barium
studies [22,23]. The pathology was confirmed
postoperatively after examining the excised surgical
specimen [5]. We excluded children, pregnant ladies,
patients with acute or complicated appendicitis, and
patients with severe uncontrolled medical
comorbidities hindering general anesthesia or
laparoscopy.

We only started patient enrollment and data collected
after we had obtained ethical approval for our study
protocol from the local ethical scientific committee of
our medical school. We calculated our sample size
using the G*power software (version 3.1.9.2 for
Windows) and, depending on the t-test to detect
the difference between the two groups using the
following parameters; Alpha= 0.05, Power= 0.80,
Effect size= 0.8, and Allocation ratio= 1. We
required 50 patients to be included to achieve the
previous requirements.

Preoperative assessment included history taking
(focusing on the duration, pattern, and site of pain),
clinical examination (focusing on abdominal
palpation), and routine preoperative investigations.

The radiological assessment included a
pelviabdominal ultrasound, CT, and/or barium
enema study. The patients were informed about the
aim of the study, the benefits of the surgical procedure,
the advantages, and possible complications of each
approach. Then, they were admitted to the surgical
ward, where they were randomly assigned into two
groups; the OA group (25 cases who underwent the
open approach) and the LA group (25 cases performed
via laparoscopy). We performed the randomization
using the ‘sealed envelope technique’.

A broad-spectrum antibiotic was commenced for all
patients at the time of skin incision (IV ceftriaxone 1
gm plus IV metronidazole 500mg). In the OA group,
the choice of anesthesia (general or spinal) was
dependent on the anaesthesiologist’s preference. The
procedure was performed when the patient was in a
supine position. The abdominal cavity was accessed
through the Grid Iron incision. After incising the
peritoneum, the appendix was palpated and delivered
out of the abdomen. Ligation and division of the
mesoappendix were done, followed by ligation of the
appendiceal base by absorbable sutures. The appendix
was then divided distal to the ligature, and the stump
was buried via a purse string suture. After proper wash
and hemostasis, the abdominal cavity was closed in
layers using nonabsorbable sutures (Fig. 1).

In the LA group, all patients were performed under
general anesthesia. The procedure was performed using
the three-port approach (one periumbilical port for the
camera, two working ports at right and left
midclavicular lines just below the umbilical level)
(Fig. 2). After abdominal exploration for any other
concomitant pathology, the appendix was grasped,
followed by coagulation and division of the
mesoappendix and appendicular artery. The
appendiceal base was secured by a metallic clip or a
transfixing suture. The appendix was retrieved in a
retrieval bag, followed by abdominal desufflation and
closure of the ports. In both study groups, the excised
specimen was sent to the histopathology laboratory to
confirm the diagnosis.

Most patients were allowed to start oral intake within
12 h after the procedure, as long as there were audible
intestinal sounds with sound abdominal examination.
Postoperative pain was controlled by IV paracetamol (1
gm) in addition to IV ketorolac (30mg) every 8 hours.
IV morphine was commenced for any breakthrough
pain. The pain was assessed via the Visual analog scale
(VAS) [24], which was recorded every four hours
during the hospital admission, and the mean of one-

Laparoscopic vs open appendectomy Abdelgawaad et al. 841



day readings was calculated. Postoperative pain was
classified as mild (visual analog scale 1–3), moderate
(4–6), or severe (7 or more) [25]. Most patients were
discharged from hospital on the first or second
postoperative day. They were asked to return after
2-3 weeks for stitch removal. Any postoperative
complications, including the need for reoperation,
were recorded and managed.

The primary outcome of our trial was the duration of
the procedure, while secondary objectives included
intraoperative complications, postoperative pain, the
duration of hospitalization, and postoperative
complications.

Statistical analysis
The collected data were analyzed by the SPSS software
for MacOS (version 26). We expressed categorical
variables as numbers and percentages, while
numerical data were presented as medians and
interquartile ranges (IQR). These two data sets were
compared between the two groups using the χ2and
Mann-Whitney tests, respectively, considering that
any yielded P value less than 0.05 was a significant
finding.

Results
Analysis of the patient’s demographic characteristics
revealed no significant difference between the OA and
LA groups (P> 0.05) (Table 1), apart from body mass
index (BMI), which showed a significant decline in
the LA group (24 vs. 25 kg/m2 in the OA group −
P= 0.005). Despite the statistical significance, the
difference in BMI between the two groups was
clinically irrelevant.

The age of our patients had a median value of 21 years
(IQR, 19–28.5) in the OA group, compared with 29
years in the LA group. Most participants were women,
who formed 60% and 84% of cases in the previous two
groups, respectively. No medical comorbidities were
reported by the patients in the OA group. Nonetheless,
in the LA Group, three (12%) patients had
hypertension, while one (4%) patient had rheumatic
heart disease.

Regarding radiological investigations, minimal
intraabdominal free fluid was detected in only two
patients in the LA group. Additionally, appendicular
size had median values of 8 and 7 cm3 in the OA and

Figure 1

Open appendectomy. (A) The skin incision. (B) Ligation of mesoappendix. (C) Ligation of the appendiceal base. (D) After skin closure.
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LA groups, respectively, with a significant decline in
the latter (P= 0.047) (Table 2).

Preoperative laboratory investigations are shown in
Table 3. These parameters expressed statistically
comparable values between the two groups, except
for the leucocytic and platelet counts that showed a
significant rise in the OA group (P= 0.003 and
<0.001), respectively. These statistical differences
were clinically unimportant, as most values were
within the normal values (Table 3).

Themajority of open procedures were performed under
spinal anesthesia (92%), while all patients in the LA
group were performed under general anesthesia (P
<0.001). Concomitant intraoperative pathologies
included right ovarian cyst (8%), nonrotation of the
intestine (8%), and retroperitoneal lipoma (8%). All of
these cases were detected in the LA group.

No significant blood loss or intraoperative
complications were encountered with the two
approaches. However, the laparoscopic approach was

Figure 2

Laparoscopic appendectomy. (A) Port design. (B) Clipping of the appendiceal base. (C) Division of the appendiceal base. (D) Delivery of the
appendix.

Table 1 Baseline characteristics of the study groups

OA group (n=25) LA group (n=25) P value

Age (years) 21 (19–28.5) 29 (20–34) 0.173

BMI 25 (25–26) 24 (23.5–25.5) 0.005

Sex

Male 10 (10%) 4 (16%) 0.114

Female 15 (60%) 21 (84%)

Medical disease

Hypertension 0 3 (12%) 0.053

Rheumatic heart disease 0 1 (4%)
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associated with a significant prolongation in the
operative time, as all cases took 1 h in the
laparoscopic group, while some cases were done
within half an hour in the open group (P= 0.005)
(Table 4).

All laparoscopic patients were discharged within the
first postoperative day, but the duration was extended
for 2 days in the open group, making laparoscopy more
advantageous than the open approach regarding the
duration of hospitalization (P <0.001). Moreover, the
laparoscopic approach was associated with a significant
improvement in postoperative pain, as all patients
reported mild pain, compared with the open
approach, which was associated with moderate pain
(P <0.001).

No patients developed postoperative hemorrhage,
surgical site infection, or incisional hernia, and no
patients required reoperation. Two patients
experienced temporary vomiting in the open group
(8%), and it was successfully managed by antiemetic
medications (Table 5).

Discussion
Numerous studies have compared LA and the OA in
the management of patients with acute appendicitis
Horvath and colleagues, Dai and Shuai [26–28].
Nonetheless, little has been mentioned regarding the

comparison between the same approaches in CA
patients. That is why our study was conducted, and
that poses an advantage in favor of our trial.

On looking at our preoperative patient characteristics,
the reader could notice no significant statistical
difference between the two groups regarding most
variables. Even in variables with statistical
significance, the differences were clinically
unimportant. That denotes our proper
randomization process. Moreover, that should
decrease the risk of bias which might skew our
findings in favor of one approach over the other one.

Our findings showed that the laparoscopic approach
had a significantly longer operative time compared
with the open one (P= 0.005). Other studies
confirmed our findings. Biondi and his associates
reported that the same parameter had a mean value

Table 2 Radiological investigation findings in the study groups

OA group (n=25) LA group (n=25) P value

Intraabdominal free fluid

Minimal amount 0 2 (8%) 0.49

No free fluid 25 (100%) 23 (92%)

Appendicular size (cm) 8 (7–9) 7 (6.75–7.25) 0.047

Table 3 Laboratory investigations in the two study groups

OA group
(n=25)

LA group
(n=25)

P
value

Haemoglobin (g/dl) 12 (12–13) 12.5 (12–13) 0.703

WBCs (x103cells/μl) 10 (8–10) 8 (7–9) 0.003

Platelets (x103cells/μl) 350
(300–370)

280
(250–346)

<0.001

Prothrombin
concentration (%)

90 (85–90) 90 (80–90) 0.554

INR 1 (1–1) 1 (1–1) 0.153

Table 4 Operative data in the study groups

OA group (n=25) LA group (n=25) P value

Type of anesthesia

General 2 (8%) 25 (100%) <0.001

Spinal 23 (92%) 0

Other findings

Right ovarian cyst 0 2 (8%) 0.028

Intestinal nonrotation 0 2 (8%)

Retroperitoneal lipoma 0 2 (8%)

Blood loss

Yes 0 0 -

No 25 (100%) 25 (100%)

Intraoperative complications

Yes 0 0 –-

No 25 (100%) 25 (100%)

Operative time (hr) 1 (0.5–1) 1 (1–1) 0.005
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of 54.9±14.7min when laparoscopy was used.
However, the operative time significantly decreased
to 31.36±11.43min with the open approach (P
<0.001) Biondi and colleagues [17]. In addition,
Merhoff and his colleagues reported that the same
parameter had average durations of 80 and 50min in
the laparoscopic and open groups, respectively,
reflecting the more operative time spent on
laparoscopy Merhoff and colleagues [29].

Laparoscopy is a relatively newer modality than the
open approach, which used to be the standard and
traditional approach for appendectomy in our center.
Therefore, it is reasonable to spend more time with the
newer approach compared with the older one.

Contrarily, Kehagias and colleagues [30] reported that
both approaches had comparable operative times
(P= 0.31), which had mean values of 47±19.7 and
44.3±24min in the open and laparoscopic groups,
respectively. One could expect some differences
among studies according to the laparoscopic and
surgical expertise, intraoperative difficulties, and
intraoperative complications.

In our study, we were able to diagnose other
pathologies in association with CA in the LA group.
That highlights the advantage of laparoscopy in
providing a complete visual assessment of the
abdominal cavity Gaitan and colleagues, Kumar and
colleagues [31,32] rather than the small Grid Iron
incision, which is of nonexploratory nature.

Our findings showed a significant decrease in the
intensity of postoperative pain in association with
the laparoscopic approach (P <0.001). That could
be secondary to the smaller incisions performed in
laparoscopy compared with the open approach, and
that coincides with multiple studies that confirmed the
association between laparoscopy and better
postoperative analgesic profile compared with the

open approach Ortega and colleagues, Frazee and
colleagues [33–35]. That would have a beneficial
impact on postoperative recovery, which will
manifest in early mobilization, less analgesic
consumption, shorter hospitalization periods, and
better patient satisfaction.

Our findings showed the incidence of vomiting in only
2 (8%) cases after the open approach versus no cases in
the laparoscopic group. Despite the absence of
statistical difference, the incidence of vomiting in
the open group could be secondary to pain or
increased opioid consumption Gan [36] due to the
moderate pain in the open group.

In the current trial, the duration of hospitalization
showed significant shortening in association with
laparoscopy (1 versus 2 days in the open approach −
P <0.001). That could be secondary to less
postoperative pain, earlier mobilization, and earlier
oral intake in the laparoscopic than in the open groups.

Hovarth and colleagues [26] reported similar findings,
as the median hospitalization period was three days in
the laparoscopic group compared with 4 days in the
open one (P <0.001). Furthermore, Biondi and
colleagues [17] reported that the same parameters
had mean values of 1.4±0.6 and 2.7±2.5 days in the
laparoscopic and open groups, respectively (P= 0.015).
Although the previous two studies agreed with our
findings regarding the superiority of laparoscopy, they
reported hospitalization periods more or less different
from ours. That could be explained by different patient
and disease criteria, treatment protocols, and incidence
of postoperative complications among surgical centers.

No wound infection occurred in our study, and that is
also in agreement with a 2020 meta-analysis, which
reported that the incidence of that complication ranges
between 0 and 37.4% after appendectomy Danwang
and colleagues [37]. We did not encounter any

Table 5 Postoperative data of the study groups

OA group (n=25) LA group (n=25) P value

Hospitalization period (day) 2 (2–2) 1 (1–1) <0.001

Postoperative pain

Mild 0 25 (100%) <0.001

Moderate 25 (100%) 0

Postoperative bleeding 0 0 –-

Surgical site infection 0 0 –-

Vomiting 2 (8%) 0 0.49

Incisional hernia 0 0 –-

Reoperation 0 0 -
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mortality in our study, and that is in accordance with
Katkhouda and colleagues [38] who reported the
occurrence of no mortality in their study following
appendectomy.

Although our study handled a unique surgical point of
view that was rarely discussed in the literature, it has
some drawbacks. First of all, we collected a relatively
small sample of patients from a single surgical
institution. Also, the financial cost of each approach
should have been estimated. That is why more studies,
including more patients from different surgical
institutions, should be conducted soon.

Conclusion
According to the preceding findings, LA is superior to
the OA in the management of CA patients. It is
associated with a better analgesic profile, a shorter
hospitalization period, and a better chance of
detecting other concomitant intraabdominal
pathologies. Nonetheless, the increased operative
time should be considered.
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