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INTRODUCTION

ACUTE ABDOMINAL PAIN IN CHILDREN;
CLINICAL OUTCOMES & VALUE OF SYMPTOMS AND SIGNS
IN DIAGNOSIS

Dr. Muhammad Ali Sheikh', Dr. Tariq Latif?

ABSTRACT... Objective: To determine the clinical outcomes of acute abdominal pain and
evaluation of symptoms and signs in children admitted in pediatric surgery department.
Design: Cohort study. Place and Duration of study: This study was conducted in Department
of Paediatric Surgery Shaikh Zayed Hospital, Lahore between August 2010 to August 2012.
Patients and methods: Children aged 2 to 14 years who presented to emergency department
with complaint of acute abdominal pain of less than 5 days duration and admitted in pediatric
surgery department were included. Presenting symptoms, signs, hospital course of patients
and discharge diagnosis were recoded. Data was analyzed by SPSS. Results: Out of 73104
patients who were seen in Paediatric emergency 1420 (1.94%) were referred for surgical
evaluation. Out of these 157 children were admitted. Six patients left against medical advice
so 151 patients were studied. Patients were divided into acute appendicitis, non-specific
pain abdomen and miscellaneous categories on the basis of discharge diagnosis. Acute
appendicitis was diagnosed in 61(40.4%) patients. The patients who were admitted and no
cause of pain abdomen could be found in them, were included in non-specific pain abdomen
group. NSPA group had 39 (25.8%) patients. Rests of the 51 (33.8%) patients were included
in miscellaneous group. Anorexia, fever, pain in right lower quadrant, tenderness in right iliac
fossa, guarding, rebound tenderness and tachycardia were all significantly higher in patients
with acute appendicitis. Conclusion: Most of the children with acute abdominal pain would
not require surgery. Detailed history and thorough physical examination are cornerstone of the
diagnosis.
Key words: Acute abdominal pain, children, appendicitis, non-specific abdominal pain,
outcome.
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Although there have been many advances in

Acute abdominal pain is one of the common
complaints which are encountered by pediatric
surgeons.’ Acute abdomen can be defined as a
medical emergency in which there is severe pain
of sudden onset with symptoms and signs that
point towards an abdominal involvement.2 The
causes of abdominal pain in children are age
specific but several conditions can present at
any age, including appendicitis, gastroenteritis
and constipation. Some of the problems are self-
limited, while others can be life threatening.®

This is the responsibility of treating physician
to differentiate between a self-limiting process,
such as viral gastroenteritis or constipation from
more life threatening surgical emergencies like
appendicitis and intestinal obstruction.*

the diagnostic modalities, still the diagnosis
and management of acute abdominal pain in
childhood is a clinical challenge. The mainstay
of diagnosis in acute abdominal pain in children
is detailed history and thorough physical
examination.® In certain patients diagnosis of
acute abdomen requiring surgery is clear after
initial history and examination. In others inpatient
observation for 24 hours will help in making the
final diagnosis.®

Most of the conditions presenting as acute
abdominal pain do not require surgical
intervention and in others mainstay of diagnosis
is repeated physical examination and selected
hematological and radiological investigations.®
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The objective of this study was to determine
clinical outcomes of children admitted with acute
abdominal pain and value of symptoms and signs
in making a definite diagnosis.

METHODOLOGY

This study was conducted during August 2010 to
August 2012 in Department of Paediatric Surgery,
Shaikh Zayed Hospital Lahore. Patients between
2 years to 14 years of age with acute abdominal
pain of less than 5 days duration were enrolled.
Patients with trauma, previous abdominal surgery
were excluded. All the patients presenting in
emergency department were initially evaluated
by an emergency department physician. The
Paediatric Surgery department was consulted only
when cause of abdominal pain was thought to be
surgical. After detailed history and examination, a
senior resident from surgical department decided
about admission, observation or discharge of the
patient. The patients with abdominal pain who
were discharged after initial assessment or kept
under observation for less than 12 hours, were
not included in the study.

A questionnaire was filled for every admitted
patient, which included age, gender, presenting
symptoms and signs, laboratory test results,
hospital follow up and discharge diagnosis. The
collected data included duration, location (nine
regions of abdomen or whole abdomen), shifting
and character (colicky, dullache, burning) of pain.
Associated symptoms like sore throat, anorexia,
vomiting, fever (temperature more than 99°
Fahrenheit), burning micturition, constipation and
diarrhea were also noted. Physical examination
included pulse rate, temperature, area of
maximum tenderness, involuntary guarding,
rebound tenderness, any palpable masses and
abdominal distension.

Patients were investigated according to suspected
pathology but hemoglobin level and white blood
cell count were done for all patients. The patients
underwent surgery if their diagnosis was clear
at the time of admission. The patients in whom
diagnosis was not clear, they were evaluated at
6, 12 and 24 hours of admission. Final diagnosis

was noted at the time of discharge.

Data were analyzed by SPSS v 20. Anorexia,
vomiting, fever, burning micturition, constipation,
pain right lower quadrant, tenderness at right iliac
fossa, rebound tenderness and diagnosis were
presented by using frequency and percentages.
Age, pulse rate, temperature, hemoglobin level
and total leukocyte count (TLC) were described by
using mean and standard deviation. Comparison
between three diagnostic groups was performed
by using ANOVA for pulse rate and TLC. To
compare the differences for symptoms and signs
among three groups chi-square test was applied.
p-value less than 0.05 was considered significant.

RESULTS

Total number of patients who presented to
paediatric emergency during study period
were 73104, among whom 1420(1.94%) with
abdominal pain were referred for surgical
evaluation. Among these 172 (12.1%) were
admitted as acute abdomen. Out of these 172
admitted patients 157(11.1%) met the inclusion
criteria (age more than 2 years and duration of
pain less than 5 days). Six patients left against
medical advice, so total cases studied were
151. There were 89 (58.9%) male and 62(41.1%)
female patients. Sex distribution among different
groups is shown in table-l. The mean age of
the 151 patients was 9.7 = 2.90 years (range:
2-14 years). Patients were divided into three
categories on the basis of discharge diagnosis.
These were acute appendicitis, non-specific pain
abdomen and miscellaneous. Acute appendicitis
(AA) was diagnosed in 61(40.4%) patients and
they all were operated. The patients who were
admitted with equivocal symptoms and signs of
appendicitis but later settled and no other cause
of pain abdomen could be found in them, were
included in non-specific pain abdomen group
(NSPA). NSPA group had 39 (25.8%) patients.
Rests of the 51 (33.8%) patients were included
in miscellaneous group, whose detail is given in
table-1l. In 89% (134) of the patients duration of
pain was less than three days and most common
site of pain was right iliac fossa (n=93,61.6%).
Character of pain was dull ache in most of the
patients (n=99, 65.6%) and it was colicky in
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47(31%) patients. In AA group 56 (91.8%) patients
presented with pain in right lower quadrant (RLQ)
as compared to NSPA in which 25 (64%) had pain
in RLQ. Among symptoms and signs anorexia
and fever were significantly higher in AA group
with p-value of 0.010 and 0.038 respectively.
Vomiting was significantly higher in both AA
and miscellaneous groups than NSPA group
(p=0.036). Burning micturition and constipation
were significantly higher in miscellaneous group
with p-values of 0.032 and 0.001 respectively.

Acute Appendicitis NSPA Miscellaneous

Male 40 25 24
Female 21 14 27
Total 61 39 51

Table-l. Sex distribution among three groups

Discharge diagnosis N ) I
Patients (51) (33.8%)
Constipation 11 21.56%
Typhoid enteritis 7 13.72%
Abdominal tuberculosis 6 11.76%
Gastroenteritis 6 11.76%
Urinary tract infection 5 9.80%
Acute pancreatitis 3 5.88%
e e 2 o
Ovarian cyst 2 3.92%
fnesebove BT
Cholecystitis 1 1.96%
Choledochal Cyst 1 1.96%
Diabetic ketoacidosis 1 1.96%
Hydronephrosis 1 1.96%
Meckle’s diverticulum
with band 1 1.96%
Ovarian torsion 1 1.96%
Primary peritonitis 1 1.96%
Testicular torsion 1 1.96%

Table-Il. Discharge diagnosis in miscellaneous group.

In AA group 86.9% (n=53) cases had guarding
which was significantly higher (p < 0.001) than
both groups. Tenderness at right iliac fossa and
rebound tenderness were significantly higher in
AA group, both with p < 0.001. Fever was noted
in 42.6% (n=26) of patients in AA group and it
was significantly higher than other two groups

with p = 0.038. Similarly pulse rate at the time
of admission and total leukocyte count were
significantly higher in AA group with p-values
0.045 and <0.001 respectively. Frequencies
of symptoms and signs in different diagnostic
groups is shown in table-lll. Table-IV shows
significance of total leukocyte count, and pulse
rate at the time of admission.

DISCUSSION

Acute abdominal pain in children presents a
diagnostic dilemma to the treating physician. The
main source of debate and controversy is whether
the patient has a problem requiring surgery.”®
Abdominal pain in children may be caused by
numerous disorders.” The most common medical
cause is gastroenteritis and the most common
surgical cause is appendicitis.® A careful history
and physical examination, together with a small
number of selected laboratory studies, provide a
rational basis for effective management in most
of the cases. The present study was conducted
to know common discharge diagnosis in patients
presenting with acute abdominal pain and in
particular discriminative value of clinical features
in establishing the diagnosis.

In our study incidence of acute abdominal pain
requiring surgical opinion was about 2%. Among
1420 patients referred for surgical evaluation, 12%
required admission, 4% had appendicitis and
only 5% required surgical intervention. Among
156 patients admitted by our unit, 49.6% required
surgical intervention. In a retrospective study
by Wai and colleagues 237 children presenting
with acute abdominal pain to ED, 16% (37)
required admission in the surgical unit and 9%
required surgical intervention.® Appendectomy
was performed in 5% of the patients and most
common discharge diagnosis was NSPA.® Their
results are comparable with ours. Klein and
colleagues retrospectively studied 1008 children,
among them 6% had appendicitis but the most
common discharge diagnosis was abdominal
pain of uncertain etiology.'

The incidence of children presenting with acute
abdominal pain was about 5% in the studies
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Acute

Non-Specific

appendicitis pain abdomen Miscellaneous Total p-value
n % n % n % n %
) Yes 43 70.5% 18 46.2% 23 45.1% 84 55.6%
Anorexia 0.010
No 18 295% 21 53.8% 28 54.9% 67 44.4%
. Yes 41 67.2% 17 43.6% 34 66.7% 92 60.9%
Vomiting 0.036
No 20 32.8% 22 56.4% 17 33.3% 59 39.1%
. . . Yes 4 6.6% 1 2.6% 9 17.6% 14 9.3%
Burning micturation 0.032
No 57 93.4% 38 97.4% 42 82.4% 137 90.7%
o Yes 3 4.9% 4 10.3% 16 31.4% 23 15.2%
Constipation <0.001
No 58 95.1% 35 89.7% 35 68.6% 128 84.8%
Diarrhoea Yes 2 3.3% 2 5.1% 7 13.7% 11 7.3% 0.088
No 59 96.7% 37 94.9% 44 86.3% 140 92.7% '
) Yes 53 86.9% 4 10.3% 14 27.5% 71 47.0%
Guarding No 8 131% 35  897% 37  72.5% 80 53.0% 0001
Tenderness at right Yes 58 95.1% 27 69.2% 18 35.3% 103 68.2% <0.001
iliac fossa No 3 4.9% 12 30.8% 33 64.7% 48 31.8% '
Yes 56 91.8% 3 7.7% 10 19.6% 69 45.7%
Rebound tenderness No 5 8.2% 36 92.3% 4 80.4% 82 54.3% <0.001
Pain right lower Yes 56 91.8% 25 64.1% 12 23.5% 93 61.6% <0.001
quadrant No 5 8.2% 14 35.9% 39 76.5% 58 38.4% '
Yes 26 42.6% 7 17.9% 18 35.3% 51 33.8%
Fever 0.038
No 35 57.4% 32 82.1% 33 64.7% 100 66.2%

Table-lll. Frequencies of symptoms & signs with their significance

reported by Scholer et al'' and Erkan et al.*
Scholer and colleagues retrospectively examined
1141 children aged 2 to 12 years and included all
the patients presenting to emergency department
(ED) with acute abdominal pain; however we only
included those patients who were admitted in our
surgical unit. This also explains the observation
that in their study most common discharge
diagnosis was upper respiratory tract infection
(18.6%) and less than 1% of patients required
surgery. The two most common final diagnoses
in our study were acute appendicitis (40%) and
non-specific abdominal pain (25.8%). Similar
results were reported by other studies.’58°Male
patients were predominant in our study as also
reported by others.!4810

Caperell and colleagues studied racial differences
for outcome of acute abdominal pain in children.'
They noted that appendicitis was more common
in whites than African-Americans. In African-
Americans constipation was more common.
The cause of acute abdominal pain in more than
25% of children, in their study was constipation.

Constipation was third most common diagnosis
in our study, noted in 7.2% of the patients.
Difference in the incidence of constipation may
be due to different eating habits, with use of fiber
rich diet in our population. The diagnosis of
constipation was made by thorough history and
complete physical examination (including rectal
examination where required), with or without plain
abdominal radiograph. Erkan et al from Turkey
reported constipation in 9%of their patients.*
Reynolds and Jaffe in their prospective study
looking at the causes of acute abdominal pain in
children reported that 36% children had NSPA, 8
% had appendicitis and 7% had constipation.'
Their patients were of same age as our patients
(2-15 years) and results are also similar.

Abantanga and colleagues from Ghana studied
955 children aged 1 to 15 years.' The most
common surgical emergency in their study was
typhoid perforation (68%) of gastrointestinal
tract, followed by acute appendicitis in 16% of
patients. Intussusception was noted in 2% and
primary peritonitis in about 1%o0f the children. Gall
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bladder diseases were noted in 0.8%, ovarian
problems in 0.5% and Meckel’s diverticulitis in
0.2% of children. In our study typhoid perforation
was noted in 4.6%, ovarian pathology in 3%, gall
bladder disease in 1.4% and Meckel’s diverticulitis
in 0.7% of cases. We operated on five patients
of intussusception during study period but all
were younger than 2 years, so they were not
included in the current study. According to them
occurrence of so many cases of enteric fever
was due to unhygienic conditions, ignorance and
increased susceptibility due to malnutrition and
poor immunity.'

In our study 4% of patients, presenting with acute
intestinal obstruction were diagnosed to have
abdominal tuberculosis. Three of them were
managed by anti tuberculous medicines and
only one required surgery. We did not find any
case of abdominal tuberculosis in other studies.
Kosloske et al retrospectively studied 356 children
and 62% of them underwent appendectomy.’We
followed almost similar protocol as was followed
by them to reach the diagnosis of appendicitis.
Initial pediatric surgical evaluation consisted of
history, physical examination, white blood cell
count and urine analysis. We performed urine
analysis only if there was suspicion of urinary
tract infection. Once the diagnosis of appendicitis
was made, child underwent appendectomy;
otherwise he was re-evaluated after 4 to 6 hours.
They emphasized on a protocol based on clinical
evaluation by a pediatric surgeon with selective
use of imaging for the diagnosis of appendicitis
in children and we agree with them.

In many centers imaging for possible appendicitis
has become a routine. Ultrasound is safe
with no risk of radiation but is highly operator
dependent. The sensitivity of sonography for
diagnosing appendicitis is between 80-95%, with
a specificity of 89-100% and an accuracy of 90-
96% as reported by Sargar et al.’® In our setup,
emergency ultrasound is usually performed by
junior radiologists and is not of much help in
making a final diagnosis of appendicitis but can
easily pick up pathologies like renal calculi, ovarian
pathologies, intussusception and pancreatitis.

Reports advocating CT scan with or without
rectal contrast or focused scan for diagnosis of
acute appendicitis have appeared in literature.”
However, diagnostic imaging may not be as
useful as previously believed.'® Patrick et al'® and
Martin et al® reported in large cohorts that despite
increase in CT scan utilization, the negative
appendectomy rates and perforation rates
remained unchanged. Brenner et al estimated
that out of the 600,000 children who undergo CT
scans each year, 500 might develop cancer as a
direct result of their radiation exposure.?' Finally,
time required in obtaining these studies before
surgery may delay the surgery.

We based our diagnosis of acute appendicitis
on history and repeated physical examination.
Anorexia, fever, pain in right lower quadrant,
tenderness in right iliac fossa, involuntary
guarding, rebound tenderness and tachycardia
were all significantly higher in our patients with
appendicitis. Similar findings were noted by other
researchers.®'322 Similarly total leukocyte count
(TLC) was significantly higher in AA group. These
clinical findings along with TLC could be helpful
in differentiating patients with AA form NSPA.
Bundy et al® in a meta-analysis noted that fever
increases the likelihood of appendicitis by about
3-fold, while the absence of fever lowers the
likelihood of appendicitis by about two thirds. The
presence of rebound tenderness tripled the odds
of appendicitis, while its absence decreased the
odds by more than two thirds. Involuntary guard
was as useful as rebound tenderness. These
variables may be helpful in making the decision
to operate, observe or to perform imaging.

Previously we have reported our experience of
patients with acute appendicitis and found that
involuntary guard, rebound tenderness and total
leukocyte count above 11,000 were significantly
more prevalent in biopsy proven cases of acute
appendicitis.®

Because appendicitis is an evolving pathologic
process and early appendicitis may be impossible
to differentiate from other causes of abdominal
pain in children. Therefore, clinical re-evaluation

Professional Med J 2015;22(8): 1080-1086.

www.theprofesional.com



ACUTE ABDOMINAL PAIN IN CHILDREN

after a period of observation and supportive care
may be necessary.

CONCLUSION

In conclusion, complaint of acute abdominal pain
occurs in almost 2% of children visiting pediatric
emergency department. More than half of them
would not require surgery. Detailed history and
thorough physical examination would be helpful
to differentiate between AA and NSPA. If still in
doubt, re-evaluating the child every 4 to 6 hours for
24 hours will make the diagnosis clear. Children
with a low likelihood of appendicitis may be
spared of the expense and risk of a more invasive
and costly workup and may be safely sent home
with careful follow-up. This strategy will minimize
radiation exposure and costs associated with
them.

Copyright© 25 May, 2015.
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“Life is really simple,
but we insist on making
it complicated.”

Confucius
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