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ABSTRACT 
 

Aim of the Study: To compare the efficacy of H&E and PAS staining techniques in the 
demonstration of TIP among patients attending Federal Medical Centre Keffi, Nasarawa state. 
Study Design: The study is a retrospective study, a total of 129 paraffin-embedded tissue blocks 
of patients who were diagnosed of TIP between January 1st 2013 and December 31st 2022 were 
retrieved from the archives of Histopathology laboratory and examined. Ten patients (10) with 
incomplete data were excluded. 
Methodology: A semi structured questionnaire was used to collect demographic data. The tissue 
blocks were sectioned at 4um and stained using Haematoxylin and Eosin (H&E) staining technique 
and Periodic Acid Schiff (PAS) technique. The microscopic examination was done using x10 and 
x40 objectives of the Olympus light microscope. 
Results: The study showed that males were more affected with TIP than females with ratio 1.6: 1. 
Ages of patients ranged between 6 months-77 years with mean age of 24.8+1.87 years. The 
highest number of TIP cases was recorded in December. The ileal segment was the most 
perforated among the intestinal segments. The socioeconomic status of patients, availability of 
potable water supply as well as hygiene and sanitary practices were discovered to be key factors in 
typhoid fever infection and treatment outcomes.  
Conclusion: Although, both PAS and H&E staining techniques showed favorable features, the 
PAS technique gave better contrast and also revealed the perforation sites better than H&E at 
P<0.001. Hence, the PAS technique should be done alongside the H&E in the laboratory 
investigation of intestinal tissues.  
 

 
Keywords: Typhoid intestinal perforation; haematoxylin & eosin; periodic acid schiff. 
 

ABBREVIATIONS 
 
H&E : Haematoxylin and Eosin; 
PAS : Periodic Acid Schiff;  
TIP : Typhoid Intestinal Perforation. 
 

1. INTRODUCTION 
  

1.1 Background of the Study 
 
Typhoid fever, also known as enteric fever is a 
severe febrile illness caused primarily by the 
gram negative bacilli-Salmonella typhi and 
Salmonella paratyphi and has continued to be of 
public health concern in many developing 
countries [1]. The causative agent is generally 
transmitted by faeco-oral route and the infection 
may lead to an epidemic, particularly in areas of 
poor sanitation and limited availability of clean, 
potable water [2].  

 

Clinically, typhoid fever manifest with several 
symptoms such as headache, abdominal pains, 
diarrhea, fever, nausea and so on. however, 
typhoid fever could lead to life threatening 
complications if not promptly managed. 
According to WHO [3], common complications 
that may arise from typhoid fever infection 
include haemorrhage, pneumonia, intestinal 
bleeding and intestinal perforation. 
 
The small and large intestines form a major part 
of the gastrointestinal tract length and are the 
sites of a lot of diseases where the immune 
system interfaces with various antigens present 
in food and gut microbes [4]. 
 
Perforation of the intestine due to typhoid 
infection is a serious form of complication which 
could lead to medical conditions such as 
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abscesses, peritonitis, sepsis, internal bleeding, 
anaemia and sometimes death [5]. Vinay et al., 
[4] noted that typhoid intestinal perforation is 
common at the terminal end of the ileum which is 
secondary to necrotic lesions of the Peyer’s 
patches and it often require surgical 
interventions. 
 

Intestinal perforation is one of the serious 
complications of typhoid fever infection and 
remains a significant surgical problem in 
developing countries such as Nigeria, South 
Africa and Ghana where it is associated with 
higher morbidity and mortality, due to lack of 
clean, potable water, lack of access to health 
facilities in remote areas, poor sanitation and 
delay in reporting to the hospital [6]. 
 

Currently, the incidence and endemicity of 
typhoid fever is not known in all the local regions 
of Nigeria. This is due to poor infectious disease 
database and the poor health-seeking habit of 
the people, who prefer to patronize local drug 
vendors and other unorthodox medical 
healthcare facilities as a result of poverty [7]. 
 

Ugwu et al., [8] noted that the high incidence of 
perforation in developing countries was 
attributable to late presentation to the hospital 
and the emergence of multi-drug resistant, 
virulent strains of the causative agent. 
 

The prevalence of typhoid intestinal perforation, 
which cannot be managed at the primary and 
secondary healthcare level or by unorthodox 
means, can be taken to be a reflection of the 
endemicity of the disease in a geographical 
location [9]. 
 

1.2 Aim of the Study 
 

To compare the efficacy of H&E and PAS 
staining techniques in the diagnosis of TIP 
among patients attending Federal Medical 
Centre Keffi, Nasarawa state. 
 

2. MATERIALS AND METHODS 
  

2.1 Area of Study 
 

This study was carried out at Federal Medical 
Centre, Keffi, Nasarawa State. Keffi is a local 
government area in Nasarawa state, in the north-
central geopolitical zone of Nigeria. Its 
headquarters is in Keffi town.  
 

Keffi lies on the geographical coordinates of 8 ͦ 
50' 54"N, 7 ͦ 52' 24"E with population of 85,911 
and has an area of 13,800km² [10]. 

F.M.C. Keffi serve as a referral hospital to 
neighboring local government areas such as 
Karu, Kokona, as well as general hospitals and 
other private clinics in Keffi environs. 

 
2.2 Study Population  
 
A total of one hundred and twenty nine (129) 
paraffin-embedded tissue blocks of patients 
diagnosed of typhoid bowel perforation were 
retrieved from the Histopathology laboratory of 
Federal Medical Centre Keffi, Nasarawa state. 
This number (129) represents the total tissue 
specimens of perforated bowel received at the 
Histopathology laboratory between 1st January, 
2013 to 31st December, 2022. 

 
2.3 Inclusion Criteria 
 
All the patients in this study were diagnosed of 
typhoid intestinal perforation based on their 
clinical, laboratory and operative findings of 
perforation in the duodenum, jejunum, ileum, as 
well as in the colon. Majority of the tissue 
specimens were gotten from admitted patients, 
operated upon at the surgery department of 
F.M.C Keffi while a few were referrals from 
private hospitals within Keffi environs. 

 
2.4 Exclusion Criteria 
 
Only patients that had their provisional/clinical 
diagnosis querying ‘typhoid intestinal perforation’ 
were included this study. Other intestinal tissues 
diagnosed of volvulus, intussusception, cancer 
and trauma due to road transport accidents were 
excluded from this research. Ten (10) patients 
with incomplete demographic data were also 
excluded from the study. 

 
2.5 Method 
 
A total of 129 paraffin-embedded tissue blocks 
were retrieved from the tissue bank at 
Histopathology laboratory of the hospital. The 
demographic data of patients were obtained 
alongside the tissue blocks. This data included 
the age of patients, sex, provisional diagnosis, 
occupation, and clinical history. The tissue blocks 
were sectioned at 4µm on a rotary microtome 
and stained using Haematoxylin and Eosin 
(H&E) staining technique [11] and Periodic Acid 
Schiff (PAS) technique [12] to compare and 
determine the most suitable technique in 
demonstrating typhoid intestinal perforation. The 
microscopic examination was done using x10 
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and x40 objectives of the Olympus light 
microscope.  
 

2.6 Statistical Analysis 
 
Statistical analysis was performed using the 
Statistical Package for Social Sciences software 
(SPSS, version 25.0). Data was analyzed using 
chi-square test and differences were considered 
statistically significant whenever the P value was 
P<0.05. Comparison of staining efficacy was 
done using Wilcoxon Signed Rank Correlation. 
Other parameters were determined by using 
simple percentages, charts and mean values. 
 

3. RESULTS 
 
A total of 129 tissue blocks were analyzed during 
the period under review. Ten were excluded in 
most of the analysis due to incomplete data and 
the remaining 119 was used. 
 

The patients were divided into seven (7) age 
groups. Their ages ranged from 6 months to 77 
years with a mean of 24.8 years. Table 1 shows 

the frequency distribution of findings among the 
119 patients. The highest distribution of Typhoid 
Intestinal Perforation was recorded among the 
age group 10-19 years (27.74%) while age group 
70-79 years recorded the lowest (1.68%). 
 
Out of the 119 with complete data, the majority 
73 (61.34%) were males and 46 (38.66%) were 
females (Fig. 1). 
 
Table 2 shows the monthly pattern of TIP 
distribution. There was higher rate of infection 
during the dry season (November to March) with 
the higher cases in November (15.97%), 
December (24.7%) and January (10.92%) while 
cases of typhoid intestinal perforation were few 
during the rainy season (April to October) Table 
2. 
 
Out of the 119 perforations recorded in this 
study, small intestine accounted for the higher 
site of perforation with ileum (57.2%), jejunum 
(17.6%) and duodenum (16.8%). Only 8.4% 
occurred in the large intestine, which is the colon 
Table 3. 

 
Table 1. Age distribution of typhoid intestinal perforation 

 

Age Group (Years) Frequency Percentage (%) 

0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 

26 
33 
14 
19 
14 
5 
6 
2 

21.85 
27.74 
11.76 
15.97 
11.76 
4.20 
5.04 
1.68 

TOTAL  119 100 

 

 
 

Fig. 1. Sex distribution of typhoid intestinal perforation (1-Male, 2-Female) 

1

2
MALEFEMALE
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Table 2. Monthly distribution of typhoid intestinal perforation cases 
 

Month Frequency Percentage (%) 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

13 
11 
12 
8 
4 
3 
4 
3 
3 
10 
19 
29 

10.92 
9.24 
10.08 
6.72 
3.36 
2.52 
3.36 
2.52 
2.52 
8.40 
15.97 
24.37 

Total  119 100 

 
Table 3. Distribution of Perforation among the intestinal segments 

 

Site of Perforation Frequency  Percentage (%) 

Duodenum  20 16.8 
Jejunum  21 17.6 
Ileum  68 57.2 
Colon  10 8.4 
Total 119 100% 

 
Socio-economic status of patients was seen to 
play a role in typhoid fever infection with higher 
rate of infection seen in patients with no formal 
education (39.5%) and complication as shown in 
Table 4. 
 
Comparison of stain contrast was done using chi-
square test and Wilcoxon signed rank 
correlation. The PAS technique ranked above 
H&E as shown in Table 5. This result was 
statistically significant at P<0.001. 
 
In the comparison of perforation sites of the 
intestinal segments, PAS method ranked above 

H&E. The intestinal perforation was better 
demonstrated (viewed) using PAS technique. 
This result was statistically significant at P<0.001 
as shown in Table 6.  
 

4. DISCUSSION 
 

The results presented from this study clearly 
show that Typhoid intestinal perforation is 
common among patients attending Federal 
Medical Centre, Keffi and it cuts across all age 
groups. Highest perforation was recorded within 
the age group 10-19 years (Table 1). This trend 
was similarly reported by Grema et al., [7] and

 
Table 4. Socio-demographic characteristics of patients with tip 

 

Factor     Frequency   Percentage (%) 

1. Education: 
None  
Primary  
Secondary  
Tertiary  

47 
42 
18 
12 

39.5 
35.3 
15.1 
10.1 

Total  119 100 

2.Occupation:  
Unemployed  
House Wife  
Self Employed  
Student 

45 
5 
9 
60 

37.8 
4.2 
7.6 
50.4 

Total 119 100 
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Table 5. Comparison of staining contrast of H&E and PAS wilcoxon signed ranks test 
 

Ranks 

 N Mean rank Sum of ranks 

PAS - H&E Negative 
Ranks 

11a 31.50 252.00 

Positive Ranks 94b 40.41 2829.00 
Ties 14c   
Total 119   

Z =6.862; P<0.001     

Key: 
a. PAS < H&E 
b. PAS > H&E 
c. PAS = H&E 

 
Table 6. Comparison of perforation sites stained by H&E and PASwilcoxon signed ranks test 

 

Ranks 

 N Mean rank Sum of ranks 

     
Perforation site PAS – perforation site 
H&E 

Negative Ranks 11d 31.50 252.00 
Positive Ranks 63e 33.78 1959.00 
Ties 35f   
Total 119   

Z = 6.106; P<0.001     

d. perforation site PAS < perforation site H&E 
e. perforation site PAS > perforation site H&E 
f. perforation site PAS = perforation site H&E 

 
Edino et al., [13]. Also, according to Vinay et al. 
[4], majority of enteric fever cases in endemic 
countries affect mostly children and adolescents 
 
The study showed that Typhoid intestinal 
perforation affected more males (61.34%) than 
females (38.66%) [Fig. 1]. This observation is 
similar to reports given by Ugwu et al., [8] and 
Grema et al., [7] but differs from the findings of 
Edino et al. [13] who reported a higher 
prevalence in females.The reason for this 
disparity is not completely understood. However, 
Beniwal et al. [14] reported that males are more 
exposed to risk factors and also, their genetic 
predisposition increases the risk of infection. 
 
The disease clustered around patients aged 0-49 
years (Table 1). This showed that it mainly 
affects the youth and this have a negative impact 
on the economy of the developing world because 
this age group constitute a larger percentage of 
the workforce. 
 
Incidence of typhoid intestinal perforation 
increased rapidly between the months of 
November to March (Table 2) which is the peak 
of the dry season in the North-central part of 

Nigeria. During this period, there is usually 
scarcity of clean, potable water. The incidence 
however dropped in April when another rainy 
season begins. This pattern of seasonal 
incidence had also been reported by Ameh [15] 
and Ugwu et al. [8]. 
 
The ileum is the most affected intestinal segment 
(Table 3). According to Kumwenda et al. [16], 
hypertrophy of the Peyer’s patches causes 
obstruction of lumen and constipation. In severe 
cases, necrosis of Peyer patches lead to 
ulceration, bleeding and eventually perforation of 
the terminal ileum. This explains why the highest 
number of perforations was recorded in the ileal 
segment. 
 
Enteric fever continues to be a problem in most 
developing countries due to poor hygiene and 
food handling, limited potable water supply 
among others. Poverty and low socio-economic 
status are also associated factors. Over 60% of 
subjects in this study lacked significant means of 
livelihood (Table 4); this could influence their 
health seeking attitude. A lot of people in Keffi 
environs patronize traditional drug vendors due 
to poverty and they do not report to the hospital 
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until their condition worsens. This is in 
accordance with the study done by Grema et al. 
[7].  
 
In Histological techniques, the haematoxylin and 
eosin (H&E) method is considered to be the 
routine staining technique and it is often referred 
to as the gold standard for histological diagnosis. 
The result presented in this study however, 
showed that Periodic Acid Schiff (PAS) technique 
gave better staining contrast at P<0.001 when 
compared with H&E (Table 5). Contrast is the 
difference in visual properties that makes an 
object distinguishable from other objects and the 
background. PAS also made the perforation 
sites, as well as the mucus producing glands of 
the intestinal segments more visible (Table 6). 
Pujar et al. [17] also reported that PAS stain 
gave better contrast than (H&E) in the diagnosis 
of oral lichen planus. 
 

5. CONCLUSION 
 

Typhoid intestinal perforation remains a disease 
of serious public health concern. The high 
distribution recorded in this research work          
might be related to late presentation to health 
facilities due to poor health seeking attitude of 
the people. Early presentation and avoidance of 
unorthodox medication will go a long way in 
reducing complications from typhoid fever 
infection. 
 
The faeco-oral transmission of the causative 
agent also explains its distribution, which had 
been reported to have a relation with sanitary 
conditions. Detailed information about sanitary 
condition of patients’ homes was not included in 
this study but poor sanitation is expected in a 
semi-urban community like Keffi, where water 
supply is poor and waste and faecal disposal is 
largely indiscriminate. 
 
Although the H&E technique for demonstrating 
general tissue structure is the gold standard/ 
routine technique for Histology, the PAS method 
offers better contrast (with respect to stain 
uptake of the tissues), giving more details about 
the cells and glands of the intestine and hence 
better demonstration of typhoid intestinal 
perforation.  
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