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Abstract

Background: Acute appendicitis is one of the most common abdominal emergencies in children. Complicated
appendicitis is much more common in pediatric age group than in adults due to probability of delay in diagnosis
or misdiagnosis. Geographic status has an influence on the clinical course of such surgical cases. This prospective
comparative study was conducted at the pediatric surgery department in our hospital in Egypt during the period
from December 2018 to August 2019, aiming to find the relation between residence of patients and occurrence of
post-operative complications among patients in Sharkia Governorate, Egypt. Patients were divided into two groups:
rural and urban. Data recorded included demographic data, preoperative assessment, operative findings,
postoperative course, postoperative complications, and follow-up.

Results: Sixty patients were included in the study, 32 of them were from rural areas, and 28 were from urban areas.
There was no significant difference between them regarding demographics. Duration of symptoms was significantly
longer with rural group (3.7 ± 1.4 vs. 3.07 ± 0.92 days). Length of hospital stay was significantly longer with the rural
group (4.7 ± 1.7 vs. 4.7 ± 1.7 days). The rate of wound infection was significantly higher with the rural group
(34.37% vs. 10.7%), while other postoperative complications were increased with rural group, but that was not
statistically significant. The regularity of follow-up was higher with the urban group.

Conclusions: Children with complicated appendicitis from rural areas are at higher risk for occurrence of postoperative
complications and poor outcome, with less regularity in follow-up. This is because of many obstacles they faced,
including difficulties of transportation, insufficient medical services, and low socioeconomic and educational statuses.
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Background
Geographic status usually has an impact on the personal
health. This impact becomes more obvious in case of
medical and surgical emergencies [1]. Patients from rural
areas were considered to be at a higher risk for medical
and surgical complications than that from urban areas, es-
pecially in the developing countries [2]. This is due to the

delay in seeking medical advice, thus delaying in manage-
ment as well, which results in undesirable outcomes [1].
Acute appendicitis is one of the most common ab-

dominal conditions requiring surgery in pediatric age
group. Delay of presentation is an important factor in
occurrence of complicated appendicitis [3]. If not treated
or managed carefully, acute appendicitis usually takes no
more than 36 h to perforate, while appendicular abscess
usually needs more than 2–3 days to occur [4].
Lack of access to an appropriate healthcare unit and

misdiagnosing of non-surgical conditions are substantial
factors for higher rate of complicated appendicitis in
rural than urban areas [5, 6].
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The most popular problems in rural areas include low
income and education levels, shortage in physicians and
medical resources, travel distances, and transportation
obstacles [2, 7, 8].
The geographic influence shows also an effect on post-

operative complications, which were noticed to be in-
creased with rural patients that received the medical
care in the same hospital as urban patients [9, 10].
The purpose of this study is to determine the effect of

geographic status on the postoperative complications in
children with complicated appendicitis in Sharkia Gover-
norate, Egypt. We hypothesized that the outcome of
complicated appendicitis in children will be better in
urban than rural patients, with decreasing in the rate of
postoperative complications.

Methods
This prospective comparative study was conducted at
the pediatric surgery department in our hospital, during
the period from December 2018 to August 2019. During
the period of study, 60 patients were diagnosed and op-
erated for complicated appendicitis based on history,
clinical examination, laboratory findings, and ultrasonog-
raphy. Patients with simple appendicitis or more than
12 years old were excluded. Written informed consent
was obtained from all parents.
Complicated appendicitis in this study was defined as

acute appendicitis in which perforation with purulence
or fecalith in the abdominal cavity or gangrenous appen-
dicitis with or without intraabdominal abscess.
Data was collected regarding demographics, preoperative

assessment, intraoperative findings, operative time, length
of hospital stay, time taken to start oral intake, and occur-
rence of postoperative complications, including wound in-
fection, intraperitoneal collection, ileus, and readmission.
All patients had general endotracheal anesthesia and

muscle relaxant. A Foley’s catheter and a nasogastric
tube were used when indicated. All cases were managed
with laparoscopic appendectomy using a two-handed,
three trocar technique.
The operative time in this study was measured as the

real time of operation, from the first skin incision to the
last skin closure with exclusion of the time of anesthesia
and preparation.
All patients received intravenous antibiotics (cefotax-

ime (a third generation cephalosporin, 100 mg/kg/day),
metronidazole (7.5 mg/kg/q8 h), and analgesia (paraceta-
mol, 15 mg/kg/q6 h)). When the bowel function was re-
stored, oral intake was started as soon as patients could
tolerate it. Drain was removed usually after 48–72 h if
there was no discharge and the abdomen of patient was
lax and not distended. Patients were discharged after
remaining afebrile for 24 h and after they can tolerate
normal diet and exhibited a decrease in the white blood

cell count to the normal level. The patients were
followed up in the outpatient clinic at 1-week, 2-week,
3-week, and at 1-month intervals for 3 months as a usual
role of our clinic. Follow-up of the patients included en-
suring normal bowel habits and daily activity or occur-
rence of postoperative complications that included
wound infection, intraabdominal abscess, occurrence of
ileus, and readmission. Wound infection was defined as
purulent discharge from the incision and growth of mi-
croorganisms from the wound discharge.
The collected data was analyzed using the software

SPSS version 20. Quantitative variables were described
using their means and standard deviations. Categorical
variables were described using their absolute frequencies
and were compared using Chi square test and Fisher
exact test when appropriate. Independent sample t test
(used with normally distributed data) was used to com-
pare means of two groups. The level of statistical signifi-
cance was set at 5% (p < 0.05). Highly significant
difference was present if p ≤ 0.001. This study was ap-
proved by the Institutional Review Board (ZU-IRB
#4787/5-8-2018), registered 5 August 2018.

Results
A total of 60 patients were included in the study, 32 of
them were from rural areas, and 28 were from urban
areas. Personal characteristics showed no significant dif-
ference between the two groups. There was no signifi-
cant difference between the two groups regarding
preoperative total leukocytic count (TLC) and ultrasono-
graphic features, but the duration of symptoms was sig-
nificantly longer with rural patients (Table 1).
There was no significant difference between the two

groups regarding intraoperative findings, operative time,
or the time taken to regain oral intake, while the length
of hospital stay was significantly longer with rural pa-
tients. There was one case that was converted from lap-
aroscopic to open appendectomy in each group; the case
in rural group was converted due to extensive adhesions,
and that in the urban group had a perforation close to
the cecum (Table 2).
There was an increased rate of wound infection among

rural group, which was statistically significant. Although
other postoperative complications were increased in the
rural group; interestingly, the difference was not statisti-
cally significant. The regularity of follow-up was
achieved by attending at least five out of the six planned
appointments. The regularity achievement was signifi-
cantly higher with the urban group (Table 3).

Discussion
Geographic status has a considerable effect on the differ-
ent surgical situations, either on the preoperative or the
postoperative courses [2, 8].
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Appendicitis is one of the most common surgical
situations affecting children. The risk of complications
is higher in this age group than in adults [5, 11].
Children have difficulties in understanding

and expressing their complaints, and therefore

more commonly present with perforation. Also,
the delay in seeking medical advice and mis-
diagnosing with similar medical conditions are
apparent causes that increase the risk of com-
plications [3, 12].

Table 1 Personal characteristics and preoperative assessment

Demographic characteristics
and preoperative assessment

Groups Test

Rural Urban χ2/t p

N = 32 (%) N = 28 (%)

Gender

Male 20 (62.5) 16 (57.14) 0.18 0.67

Female 12 (37.5) 12 (42.86)

Age (years)

Mean ± SD 9.34 ± 1.68 8.93 ± 2.23 0.81 0.42

Range 7–12 5–12

Body mass index

Mean ± SD 22.23 ± 3.15 24.13 ± 4.14 1.94 0.057

Range 17.5–28 18–32

Duration of symptoms

Mean ± SD 3.7 ± 1.4 3.07 ± 0.92 2.03 0.047*

Range 2–7 2–5

TLC (103/mm3)

Mean ± SD 16.52 ± 2.43 16.91 ± 2.8 0.58 0.57

Range 12.6–20.7 13–22

+ve ultrasonographic findings 28 (87.5) 24 (85.7) 0.04 0.84

p > 0.05 is statistically non-significant
χ2 Chi square test, t independent sample t test

Table 2 Operative details and postoperative course

Operative details and
postoperative course

Groups Test

Rural Urban χ2/t p

N = 32 (%) N = 28 (%)

Pathological appearance 0.44 0.804

Gangrenous 10 (31.25) 9 (32.15)

Perforated 16 (50) 12 (42.85)

Suppurative 6 (18.75) 7 (25)

Operative time (min) 0.14 0.89

Mean ± SD 85.63 ± 28.1 84.64 ± 26.78

Range 55–150 45–140

Regain of fluid intake (days) 1.6 0.113

Mean ± SD 2.14 ± 0.7 1.87 ± 0.6

Range 1–3 1–3

Hospital stay (days) 2.16 0.035*

Mean ± SD 4.7 ± 1.7 3.8 ± 1.5

Range 2–8 2–7

p > 0.05 is statistically non-significant
χ2 Chi square test, t independent sample t test
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Therefore, patients in rural areas are more susceptible
for developing complications due to their socioeconomic
status that results in delaying management of such cases
[2, 10, 13].
While most of the published data discussed to date

have focused on the effect of residency on the cases be-
fore or at the time of diagnosis and management [1, 2, 6,
10, 13–15]. The disease severity and outcome are influ-
enced by the demographic and socioeconomic status
from the first moment of contact with the healthcare
providers till achieving a complete recovery. So, it is im-
portant to study the effect of the geographic status on
the postoperative course [9, 14, 16].
There was a significant delay in attending hospital

from the beginning of symptoms in the rural group than
the urban group. Almost similar results were reported in
the literature as that reported by Kong et al. [16]. This is
due to obstacles of transportation from rural areas and
difficulties in early diagnosis and management [1, 10].
In our study, there is still increase in the rate of per-

foration in the rural group, but it was not statistically
significant. Other literature reported an increased rate of
perforation among the rural group [9, 10, 16]. These re-
sults vary according to the variety of transportation facil-
ities among different locations.
This study showed that the time taken to start oral in-

take was slightly increased in the rural group, but it was
not statistically significant (p = 0.113).
The mean length of hospital stay was longer in the

rural group than urban group. Near results were re-
ported by Mcateer et al. (3.8 days in rural group vs. 3.0
days in urban group [9]). Almost similar results were re-
ported also by Lin et al. [15] and Kong et al. [16]. We
found that rural patients preferred to be delayed dis-
charged as possible until complete recovery due to lack
of medical facilities in their areas, while urban patients
preferred to be early discharged as soon as possible as
they did not find difficulties in regular follow-up or to
come to hospital if any unexpected events may occur.
The higher rate of wound infection recorded in the

rural group was nearly similar to that reported by Kong

et al. [16]. It could be explained as rural areas are usually
characterized by low socioeconomic status and insuffi-
cient medical services that result in less postoperative
care for cases.
The significant irregularity in follow-up was a notice-

able sign in the rural group that could have an effect on
the prognosis of cases, especially the care of wound.
That could be explained by the lower education, health
awareness, and socioeconomic levels among rural areas,
in addition to difficulties in transportation facilities.
There were some limitations to this work. One of that

was the restricted age of participants to be younger than
12 years old, according to the rules and regulations of
our organization. Also, this work was limited to our cen-
ter which introduce services to a certain governorate;
multicentre studies would be needed to have a strong
evidence on these results.

Conclusions
Our study demonstrates that geographic status is a con-
siderable factor that affects the postoperative outcome in
children with complicated appendicitis. The delay in
seeking medical advice, insufficient medical services, and
difficulties in transportation are major factors causing
delay of management increasing the risk of complica-
tions. Increasing length of hospital stay, rate of wound
infection, and lack of follow-up regularity are the most
obvious results among rural patients.
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Table 3 Postoperative complications and follow-up

Postoperative
complications and
follow-up

Groups Test

Rural Urban χ2/t p

N = 32 (%) N = 28 (%)

Wound infection 11 (34.37) 3 (10.7) 4.67 0.03*

Intraperitoneal collection 2 (6.25) 1 (3.57) 0.225 0.36

Ileus 2 (6.25) 0 (0) 1.8 0.178

Readmission 2 (6.25) 1 (3.57) 0.225 0.36

Follow up regularity 19 (59.4) 24 (85.7) 5.1 0.024*

p > 0.05 is statistically non-significant
χ2 Chi square test, t independent sample t test
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