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fAbstract \

Background: Peritonitis may be associated with significant morbidity and mortality. The aim of this study was
to evaluate our experience with the management of secondary peritonitis in children.

Methods: This was a retrospective study of children who had undergone laparotomy for peritonitis in the pe-
diatric surgery unit of Enugu State University Teaching Hospital (ESUTH) in Enugu, Nigeria over a five-year
period.

Results: There were 52 cases of laparotomies for peritonitis, with an age range of two weeks to 14 years (me-
dian: nine years) and a male to female ratio of 3.3:1. The etiologies of peritonitis were typhoid intestinal perfo-
ration in 25 cases (48%), ruptured appendix in nine cases (17.3%), perforated intussusception in eight cases
(15.4%), perforated external hernia in three cases (5.8%), perforation due to adhesive intestinal obstruction
in three cases (5.8%), perforated necrotizing enterocolitis in three cases (5.8%), and bowel perforation due to
trauma in one case (1.9%). The following definitive surgical procedures were performed: closure of bowel per-
foration in 26 cases (50%), appendectomy plus abscess drainage in nine cases (17.3%), right hemicolectomy
with ileotransverse anastomosis in eight cases (15.4%), segmental bowel resection in six cases (11.5%), and
insertion of peritoneal drains in three cases (5.8%). The median duration of symptoms prior to presentation
and the median duration from presentation to surgery were four days and two days, respectively. Twenty-four
patients (46.2%) developed complications that included surgical site infection in 12 cases (23.1%), entero-
cutanous fistula in five cases (9.6%), intra-abdominal abscess in four cases (7.7%), and wound dehiscence in
three cases (5.8%). There were seven deaths, accounting for 13.5% of the patients.

Conclusion: Typhoid intestinal perforation was the most common cause of peritonitis in the present study.

\Keywords: Children; peritonitis; developing country; single center J
INTRODUCTION intra-abdominal sepsis "'\ Peritonitis may be caused by

Peritonitis can be defined as inflammation of the
peritoneum regardless of its etiology, and it is a po-
tentially life-threatening pathology . Other terms
synonymously used for peritonitis, but which are not
exactly the same, include intra-abdominal infection or
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perforation of the bowel or hollow viscus, as can occur
with a ruptured appendix. Other causes of peritonitis
include but are not limited to anastomotic leak and
translocation of bacteria "\, Peritonitis may be classi-
fied into primary, secondary, and tertiary peritonitis
based on the source and nature of the microbial con-
tamination '°!, Peritonitis may also be classified into
localized or diffuse peritonitis.

In 1926, Kirschner demonstrated that by following
strict surgical principles, the mortality rate of peritoni-
tis could be reduced from 80% to about 60% "', Subse-
quently, the development of new operative techniques,
the provision of potent antibiotics, and the availability
of intensive care treatment have reduced the mortality
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of peritonitis to an average of 30% to 40% ™. The fac-
tors that affect the outcome of peritonitis are related
to the patient, the disease, and the intervention Bl The
goal of this study was to evaluate the profiles and man-
agement outcomes of children treated for secondary

peritonitis at a tertiary hospital in Enugu, Nigeria.

METHODS

This was a retrospective study of children aged 15
years and below who were managed for peritonitis
between January 2014 and December 2018 in the pe-
diatric surgery unit of Enugu State University Teaching
Hospital (ESUTH) in Enugu, Nigeria. Patients who had
surgery for peritonitis at a peripheral hospital before
referral to ESUTH for reoperation were excluded from
the study, as were patients with primary peritonitis.
ESUTH is a tertiary hospital located in Enugu, South
East Nigeria. The hospital serves the entirety of Enugu
State, which, according to the 2016 estimates of the
National Population Commission and the Nigerian Na-
tional Bureau of Statistics, has a population of about
four million and a population density of 616.0/km”.
The hospital also receives referrals from its neighbor-
ing states.

Information was extracted from the case notes, opera-
tion notes, operation register, and admission-discharge
records. The information extracted included age, gen-
der, presenting symptoms, duration of symptoms be-
fore presentation, time interval between presentation
and intervention, intra-operative finding, definitive op-
erative procedure performed, complications of treat-
ment, duration of hospital stay, and outcome of treat-
ment. The diagnoses of peritonitis were made based
on clinical and radiological findings. The follow-up
period was 12 months. Ethical approval was obtained
from the ethics and research committee of ESUTH,
and informed consent was obtained from the patients’
caregivers. Statistical Package for Social Science (SPSS)
version 21 (manufactured by IBM Corporation, Chica-
go, Illinois) was used for data entry and analysis. Data
were expressed as percentages, medians, means, and

ranges.

RESULTS

Patients’ demographics

Sixty-two laparotomies were performed for perito-
nitis during the study period, but only 52 cases had
complete case records; these formed the basis of this
report. There were 40 males (76.9%) and 12 females

(23.1%), which corresponds to a male to female ratio
of 3.3:1. Details are depicted in Table 1.

Table 1. Demographic characteristics of the patients (n=52)

Characteristics

Gender
Male 40 (76.9%)
Female 12 (23.1%)

Age group of the patients

Neonate (less than one month)

Older than one month

Median age of patients9 years
Median duration of symptoms prior
to resentation

Presented within 24 hours

3 (5.8%)

49 (94.2%)

(2 weeks - 14 years)
4 days (2-6)

7 (13.5%)
11 (21.2%)
34 (65.3%)

2 days (1-3)

Presented between 24 and 48 hours
Presented after 48 hours
Median duration from presentation
to surgery
Within 24 hours
Between 24 and 48 hours
After 48 hours
The mean duration of hospital stay

7patients (13.5%)
29patients (55.8%)
16patients (30.7%)
12 days (7-21)

Clinical features
Presenting symptoms
Presenting symptoms are shown in Table 2.

Table 2. Presenting symptoms of the patients

Presenting symptom Number of patients Percentage

Abdominal pain 28 53.8
Fever 10 19.2
Abdominal distension 6 11.6
Vomiting 5 9.6
Constipation 3 5.8

Clinical signs

Fifty-two patients (96.2%) had generalized abdominal
tenderness, and 48 patients (92.3%) had abdominal
rigidity with guarding. On digital rectal examination,
26 patients (50%) had collections in the rectovesical
pouch.

Radiological findings

All the patients had plain abdominal radiographs; the
radiographs were diagnostic in five patients (9.6%).
Forty-seven patients (90.4%) had abdominal ultra-
sound, out of which 26 (55.3%) showed echo-rich
peritoneal fluid. Computed tomography scans were not
performed as they were not available at the facility.

Etiology of peritonitis

Based on the intra-operative findings, the most com-
mon etiology causing peritonitis was typhoid intestinal
perforation. Others are shown in Table3.
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Table 3. Etiology of peritonitis

Intra-operative finding Number of patients Percentage

Typhoid intestinal perforation 25 48.0
Ruptured vermiform appendix 9 17.3
Perforated intussusception 8 15.4
Perforated external hernia 3 5.8
Perforated bowel due to AIO* 3 5.8
Perforated NEC” 3 5.8

Bowel perforation due to

abdominal trauma 1 1.9

"NEC = Necrotizing enterocolitis, Al0 = Adhesive intestinal obstruc-
tion

Definitive operation performed

The definitive surgeries are shown in Table 4.

Table 4. Definitive operation

Number of

Definitive procedure performed . Percentage
patients

Closure of bowel perforation 26 50.0

Appendectomy plus abscess drainage 9 17.3

Right hemicolectomy with ITA® 8 154

Segmental bowel resection 6 11.5

Peritoneal drain insertion 3 5.8

‘ITA = lleotransverse anastomosis

Post-operative complications

Twenty-eight patients (53.8%) did not develop any
complications. Surgical site infection occurred in 12
patients (23.1%), and this was the most common
complication recorded for the patients. Other compli-
cations included enterocutanous fistula in five cases
(9.6%), intra-abdominal abscess in four cases (7.7%),
and wound dehiscence in three cases (5.8%).

Outcome

Forty-two patients (80.8%) recovered well and were
discharged. Two patients (3.8%) were signed out
against medical advice. Mortality was recorded in sev-
en patients (13.5%). Most mortality occurred among
the neonates.

Follow-up

During the 12-month follow-up period, two patients
(3.8%) developed adhesive bowel obstruction. These
two patients recovered upon non-operative treatment
of their adhesive bowel obstruction.

DISCUSSION

Secondary peritonitis is a common emergency surgical
condition managed by surgeons all over the world, and
it represents a major cause of morbidity and mortal-
ity °!, Secondary peritonitis results from the loss of

integrity of the gastrointestinal tract, which leads to
contamination of the peritoneal cavity by endogenous
microflora °. Despite antimicrobial therapy, surgical
intervention is the cornerstone of treatment for sec-
ondary peritonitis .

In the present study, the male dominance of cases is
consistent with the reports of other studies on sec-
ondary peritonitis ** . However, Fowler reported
a female dominance with regards to primary perito-
nitis ", The reason for this gender difference is not
known. The median age of our patients of nine years
is also similar to the reports of other studies "> **, The
published median ages of patients with peritonitis
vary from five to 11.8 years "' "), The median age
of patients with peritonitis may be dependent on the
predominant pathology in a particular setting. For in-
stance, typhoid intestinal perforation occurs more in
older children and intussusception is more common in
infants. Further, for the patients in this study, there was
a four-day median period before presentation to the
hospital, and this finding is consistent with the reports
of other studies "*"”'®, This late presentation could
be due to the poverty and ignorance that is prevalent
in developing countries. Delays in investigating the
patients and a paucity of funds may have accounted for
the 48-hour lag period before surgery. The length of
hospital stay of our patients was similar to that in the
study conducted by Osifo et al. ", However, Obinwa
reported a median hospitalization period of six days .
The length of hospital stay may be determined by the
etiology of the peritonitis and the age of the patients.
For instance, neonates who have peritonitis generally
have longer hospital stays than older children ™.
Abdominal pain, which was the predominant symp-
tom in the present study, was also the most common
symptom in other studies " '®), The symptoms of
abdominal pain, fever, abdominal distension, vomit-
ing, and constipation seen in our patients are similar
to those reported by Nuhu et al. ", Typhoid intestinal
perforation is one of the most dreaded and common

[19]

complications of typhoid fever . Typhoid intestinal

perforation is observed in 0.8% to 39% of cases of

(29 and it is the most common cause of

typhoid fever
peritonitis, especially in developing countries '\, The
findings of the present study are consistent with this
fact. However, other studies have reported that a rup-
tured appendix is the most common cause of second-
ary peritonitis in children "**?,

The definitive procedure performed on our patients

was dependent on the etiology of the peritonitis. Ex-
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cision of the edge of the intestinal perforation and
simple transverse closure in two layers was the most
common procedure in our patients. A study conducted
in Tanzania also adopted this method of treatment for
typhoid intestinal perforation “". However, segmental
ileal resection with primary end-to-end anastomosis
for typhoid intestinal perforation is another option for
treatment “***!, Laparotomy following peritonitis is
froth with many post-operative complications. Surgical
site infection, which we recorded as the most common
complication, has also been consistently observed by

5917 Enterocutanous fistula is a

other researchers
potentially catastrophic post-operative complication
and was recorded in about one tenth of our patients.
This is similar to the findings reported by Nuhu et al. "’
However, a study conducted in Benin, Nigeria reported
no incidence of enterocutanous fistula following sur-
gery for peritonitis """, Thus, the development of an
enterocutanous fistula after laparotomy may depend
on the primary pathology or modality of treatment.

The mortality rate of 13.5% in the present study is
comparable to the rates reported by other research-
ers ' However, the published mortality rates of
secondary peritonitis range from 8.8% to 26.1% ©'. In
the present study, the most common cause of mortality
was overwhelming sepsis due to late presentation and
complications arising from the surgery itself. The age
of the patient, degree of peritoneal contamination, and
duration of surgery are some factors that may affect

mortality in children who have peritonitis ©*.
Strength of the study

Treatment of peritonitis in children that developed
from a wide range of causes was discussed in this
study. Data on pediatric peritonitis, unlike adult peri-
tonitis, is not readily available, especially in developing
countries.

Weakness/limitations of the study

This was a retrospective study; a prospective study
would have provided more information for analysis.
The generalizability of this study was also limited by
the small number of cases that was considered. Fur-
ther, this was a single institution experience that may

not be generalizable to other institutions.

CONCLUSION

In the present study, the demographics, clinical fea-
tures, radiological features, etiologies, surgical proce-

dures performed, post-operative complications, and
management outcomes of children with peritonitis
were evaluated. Typhoid intestinal perforation was the
most common etiology of peritonitis, and closure of
bowel perforation was the most frequently performed
surgical procedure. The current state of late presenta-
tion and poor outcome should be improved upon.
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