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Abstract

Introduction: It is estimated that there are about 17 million cases of typhoid fever worldwide every year.
Intestinal perforation is a serious and common complication in these patients with fluid and electrolyte
disturbances being common. These abnormalities may remain unrecognized and result in morbidity and
mortality. Active surveillance and prompt correction is important to forestall adverse outcomes.

Aim: To assess the serum electrolyte profile of children with typhoid intestinal perforation in our center
over a 5-year period.

Methodology: It was a retrospective study in which data was extracted from the records of consecutive
patients managed for typhoid intestinal perforation between 2009 and 2013. This was achieved using a
proforma designed for the study. Ethical approval was obtained from the Hospital’s Research Ethics
committee. Data was analysed using IBM SPSS version 21.0; statistical significance was set at p-Value <
0.05.

Results: A total of 129 patients were studied, 78 were males and 51 were females (M: F = 1.5:1). The
mean age of the patients was 8.18 + 2.63 years, and the mean duration of admission was 18 £+ 15 days.
Mean serum electrolyte values were Na'™: 136.34 + 15.21mmol/L, K™: 3.51 + 1.20mmol/L, HCO5’; 26.62
+ 1.52 and CI: 89.33 + 21.26. We found statistically significant association between serum K" and
volume of peritoneal aspirate as well as number of intestinal perforations (p-Value < 0.05).

Conclusion: This study has demonstrated that serum electrolyte abnormalities are common among
children with typhoid intestinal perforation and the commonest are Hypokalaemia and Hyponatraemia. In
these patients hypokalaemia is associated with presence of higher volume of peritoneal fluid collection as
well as presence of higher number of intestinal perforations. However, pre-and post-resuscitation
electrolyte profiles did not show effects on outcome of treatment in our patients.
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Introduction

Typhoid fever, also called enteric fever, is
caused predominantly by the bacterium
Salmonella typhii, which is a gram-negative
facultative anaerobe. The common mode of
infection is by the feco-oral route. It is
estimated that there are about 17 million
cases of typhoid fever worldwide every year.
Intestinal perforation is a serious and
common complication in these patients!.
Electrolytes are substances that ionize when
dissolved in suitable ionizing solvents such
as water, occur in variety of conditions and
may remain unrecognized and result in
morbidity and mortality irrespective of
primary pathology?. Electrolyte imbalance is
a common problem in children of all age
groups, and this is more so in the tropical
countries where most patients are usually
victims of fluid losses from various
etiologies®. An optimal balance of body fluid
and electrolytes is critical to overall health
as well as maintaining homeostasis.
Electrolytes aid in enhancing muscle
functions and in maintaining acid-base
balance and body fluid levels*. The purpose
of this study is to assess the serum
electrolyte profile of children with typhoid
intestinal perforation in Aminu Kano
Teaching Hospital over a 5-year period.

Methods

Study Design/Study site

This was a retrospective study conducted at
Aminu Kano Teaching Hospital, Kano,
which is a tertiary health institution of
Bayero University Kano (BUK), both
situated in the ancient city of Kano.

Sample size

The records of 129 patients managed for
typhoid intestinal perforation from 2009 and
2013 were retrieved, and the required
information was extracted.

Study population

The study population was constituted by
consecutive patients who were treated for
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typhoid intestinal perforation over the period
of 5 years in Aminu Kano Teaching
Hospital.

Ethical approval

Ethical approval was obtained from Aminu
Kano Teaching Hospital Health Research
Ethics Committee, before carrying out the
research. All information gathered from the
records was kept confidential.

Data analysis

Data collection was done using a proforma
prepared for the study. Data analysis was
done using compatible SPSS statistics for
Windows, Version 21.0, IBM Corp.
Armonk, New York. Quantitative variables
were summarized using means, SD, while
qualitative variables were summarized as
frequencies, proportions, tables and charts.
The serum electrolytes were categorized as
follows: Serum sodium Levels as Normal
(130 mmol/L - 145 mmol/L),
Hyponatraemia (<130 mmol/L), and
Hypernatraemia (>145 mmol/L). Serum
Potassium levels as Normal (3.5 mmol/L -
5.4mmol/L), Mild Hypokalaemia (3.0
mmol/L - 3.4 mmol/L), Moderate
Hypokalaemia (2.5 mmol/L - 2.9 mmol/L),
and severe Hypokalaemia (< 2.5 mmol/L).
The serum Bicarbonate levels were
categorized as Normal (20 mmol/L — 27
mmol/L), Alkalosis (> 27 mmol/L) and
Acidosis (< 20 mmol/L). Volume of
peritoneal aspirate was also categorized into
Mild (< 500 mls), Moderate (500 mls — 1000
mls) and Severe (> 1000 mls). > -test
(Fishers’ exact) test was used to test
associations between categorical variables.
In all tests, statistical significance was set at
p < 0.05 for statistical analysis.

Results: A total of 129 patients were
studied, out of which 78 (60.50%) were
males and 51(39.50%) were females; male:
female ratio was 1.5:1 (Fig. 1). The mean
age of the patients was 8.18 years (SD +
2.63 years) while the mean duration of
admission was 18 days (SD + 15 days).
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Figure 1: Pie chart showing distribution of patients by
gender

Table 1: Summary of the mean values of Serum
Electrolytes Pre and Post Resuscitation
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Table 2: Association between Volume of Peritoneal
Aspirate and Level of Serum Potassium

Serum Mean (mmol/L) SDpre  SDpost
electrolytes
Pre- Post-
Resuscitation Resuscitation

Na* 130.41 136.34 6.41 15.21
K* 3.37 3.51 0.64 1.20
HCO;5 20.13 26.62 1.12 1.52
CL- 84.31 89.33 11.62 21.26
Urea 6.90 5.26 3.11 1.78
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Vol. of
Aspirate <500 ml 500 mls -1000 >1000 Total
mls mls
Serum K*
level
Normal 33 22 11 66
Mild
Hypokalaemia 19 4 7 30
Moderate
Hypokalaemia 5 6 4 15
Severe
Hypokalaemia 10 4 4 18
Total 67 36 26 129
x2 = 96.4 p-value < 0.05
Table 3: Association between Volume of Peritoneal
aspirate and number of perforations
No. of
Perforations 55 22 17 94
Single
Perforation
2-3
Perforations 11 9 27
=4
Perforations 2 4 8
Total 68 35 26 129
x? =104 p-value < 0.05



_ obe Medical Journal, Vol. 1, No. 3, December 2025

Table 4: Association between Serum Potassium Level and Outcome of Patients

=34 p-value > 0.05

Table 5: Association between Serum Sodium Level and Patient’s Outcome

=27 p-value > 0.05
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Table 6: Association between Serum Bicarbonate Level and Patient’s Qutcome

Alive Died Total

99 5 104

12 6 18

115 14 129

x> =33 p-value > 0.05

Table 7: Association Between Number of Perforations and Serum Potassium Level

4 83

11 17

2 =111.2 p-value < 0.05
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The mean pre-operative serum
concentrations of the electrolytes both pre-
and post-resuscitation were summarized in
Table 1. Mean serum levels of potassium
were compared to the volumes of peritoneal
aspirate collected which showed statistically
significant association ( ¥ =96.4, p-Value
<0.05) as depicted in Table 2. Volume of
aspirated peritoneal collection was also
compared to the number of intestinal
perforations found at surgery which also
showed statistically significant association
(x*> =10.4, p-Value <0.05), Table 3. The
individual serum levels of potassium,
sodium and bicarbonate were all compared
to the final outcomes of the patients (alive or
mortality) and this showed no statistically
significant association. (7Tables 4,5,6).
Serum potassium levels, however, when
compared to the number of intestinal
perforations showed statistically significant
association (y> =111.2, p-Value <0.05) as
summarized in Table 7.

Discussion

Electrolyte abnormalities are common in
patients  with  typhoid fever  due
gastrointestinal losses through vomiting,
diarrhea and third space loss. These patients
commonly present in critical condition. In
this our study, we have shown that serum
electrolytes abnormalities are very common
in patients with typhoid intestinal
perforation commonly resulting from the
mechanisms in addition to inability to take
orally. This finding was corroborated by
Ekpe et al* as well as Balaji et al’. The study
showed that at presentation, the mean serum
potassium level before resuscitation was
3.37£0.64mmol/L which was below the
AKTH’s reference range (3.5 - 5.4 mmol/L),
and this persist of after initial resuscitation
(mean post-resuscitation serum potassium
3.51 £ 1.20 mmol/L). This is also like that of
serum sodium with pre- and post-resuctation
values. Same observation was made for
serum levels of chloride and bicarbonate.
These abnormalities of hypokalaemia,
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hyponatraemia and acid-base imbalances
were also demonstrated by Konukseveret al’
in their study that assessed sodium and
potassium  imbalances in  Paediatric
Emergency department, with gastrointestinal
disorders being the commonest causes of
electrolyte abnormalities, mainly
hyponatraemia and hypokalaemia. This was
also shown by Yen et al’ and Panda et al’in
their studies.

Naseem et al® reported electrolyte
imbalance in critically ill paediatric patients
including children with typhoid intestinal
perforation, noting hypokalaemia as the
commonest electrolyte abnormality. Similar
finding was demonstrated by Ali et al’ and
Ebrahim et al'’.

The hypokalaemia noted in this
study, which is significantly associated with
the volume of peritonal aspirate collected at
surgery (p<0.05) as well as with number of
intestinal  perforations (p<0.05) further
affirms the significance of loss of potassium
in the third space fluid in patients with
peritonitis  from  typhoid  intestinal
perforation.

Lack of significant association
between individual serum levels of the
electrolytes in our patients with typhoid
peritonitis when compared to the outcome of
treatment (ie mortality) (p>0.05) did not
correlate with the findings of other studies.
Elala et al’! demonstrated statistically
significant association between outcome of
patients with serum potassium levels in
critically ill children especially when
compared with those who presented without
electrolyte derangements. Hypokalaemia
and hyponatraemia were also shown by
Paidy er al’’ to affect the final outcome of
critically ill children in an emergency when
compared to children with normal values.
Haidar et al’’ also noted that mortality is
higher in children presenting with electrolyte
derangement when compared to those
without. Similarly, Lin e al'* reported that
variability of serum levels of sodium,
potassium, and chloride are strongly
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associated with mortality of paediatric
patients  with critical illnesses. The
difference of association of outcome with
serum electrolytes values observed in our
study may be explained by the difference in
the patients being compared. Whereas in this
study the serum values were of monotonous
group of patients with typhoid intestinal
perforation, the above quoted literature
compared the serum electrolytes values of
heterogeneous group of patients with critical
illnesses  presenting with or without
electrolyte abnormalities.
Conclusion
This study demonstrated that serum
electrolyte abnormalities are common
among children with typhoid intestinal
perforation and the commonest electrolyte
derangements were hypokalaemia and
hyponatraemia. The study was also showed
that the levels of serum potassium is directly
related to the volume of peritoneal fluid
collection and number of intestinal
perforations with statistically significant
association. Also, electrolyte abnormalities,
despite adequate correction, may not directly
affect mortality, possibly, other non-
electrolyte factors contribute to mortality in
our patients.
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