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The spectrum of sonographic findings in enteric fever cases of 
paediatrics age group in Gurugram region of Haryana, India
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ABSTRACT
There is always need for the earliest diagnosis of enteric fever to start the appropriate treatment 
for this life threatening illness. The diagnosis becomes difficult because of inherent limitation 
due to the long standing vague complaints. Some findings like acalculus cholecystitis, hepato-
splenomegaly, enlarged mesenteric lymph nodes (MLN) and free fluid can easily be picked up 
by ultrasonography (USG). USG is easily available, without any ionizing radiation, non-invasive 
and economical. Hemoculture and Widal tests are time consuming and the cost is quite high. 
The study was conducted with 100 paediatric patients aged 1-year to 15-year. All were having 
enteric fever based on typhi dot-IgM presented to the paediatric department of the hospital. 
USG was conducted for the evaluation of the various relevant findings. Blood samples for CBC, 
LFT and blood culture were taken on the same day as that of USG evaluation. USG evaluation 
of confirmed enteric fever cases revealed that 25% had gall bladder findings, 23% had hepato-
splenomegaly, 11% had hepatomegaly, 1% had enlarged mesenteric lymph nodes (MLN) and 
3% had thickened caecum wall and ileocaecal junction. USG can diagnose many findings which 
are related to enteric fever and are helpful in starting the early management. Hemoculture and 
other investigations may delay the treatment which can lead to various complications.
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INTRODUCTION
Enteric fever caused by salmonella typhi is 
endemic in many countries with remarkable 
predominance in India. Indeed an early 
diagnosis is difficult because of several spectra 
of clinical features of the disease.1,2 The 
hemoculture are the confirmatory tests which 
takes around 4-5 days to become evident.3 An 
improper/inadequate use of antibiotics by 
the patient prior to any medical consultation 
further adds to the failure of proper diagnosis. 
Systemic manifestations such as enlarged 
mesenteric lymph nodes (MLNs) and mural 
thickening of the terminal ileum are seen in 
enteric patients. These manifestations are also 
accompanied by other findings such as hepato-
splenomegaly, cholecystitis, hepatomegaly, 
gall bladder wall oedema, pericholecystic 
fluid collection which are confirmed by 
using the ultrasonography (USG). USG was 
the most accepted imaging modality for the 
evaluation of enteric fever because of quick, 
easily availability, non-invasive and of non-
ionizing in nature. So it was considered very 
safe modality for children in the flow chart of 
diagnosis. There is emphasis on the usefulness 
of detecting MLNs with USG as a diagnostic 
method in the early stage of enteric fever.4 

MLNs are considered vital barriers against the 
systemic dissemination of S. typhi in a mouse 
model.5 The important goal remains for the 
early diagnosis which is very difficult in the 
initial stages. USG examination of the abdomen 
is helpful in the diagnosis of enteric fever during 
the 1st week of onset of fever. The bowel wall 
thickening of the ileocaecal region with MLNs 
is not specific for any one causative organism 

for bacterial enteritis.  The proper diagnosis of 
enteric fever could be possible along with the 
typical USG features as described above. The 
present study was aimed at elucidating the 
usefulness of USG over  the routine Widal test, 
typhi dot IgM and hemoculture in the diagnosis 
of enteric fever.6 

MATERIALS AND METHODS
This eighteen  months study  was conducted with 
100 pediatric patients of 1-15-year age group  

Fig. 1: Distribution of the cases as per the age group

Fig. 2: Case distribution as per the gender.
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Fig. 3: Distribution of the cases as per the complaints.
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(Fig. 1). There were fi fty three male and forty 
seven female children in this study (Fig. 2). They 
reported with the common complaints such 
as fever, pain abdomen, anorexia, vomiting, 
headache etc. (Fig. 3). They were diagnosed as  
enteric fever cases based on Typhi dot-IgM as 
they presented to the pediatric department of 
our tertiary  hospital. Blood samples were taken 
on the same day for CBC, LFT and blood culture. 
A convex transducer with a frequency of 4-7 
MHz and a linear transducer with a frequency 
of 12 MHz on the ultrasound machine were 

used for the evaluation of whole abdomen 
with special focus on gall bladder, mesenteric 
lymph nodes and ileocaecal junction. A gall 
bladder wall thickness of more than 3 mm was 
considered abnormal. The average duration of 
the USG examination was 10-20 minute and no 
patient required analgesia. The measurement 
of liver and spleen were taken on the long axis 
and compared with the standard (Figure 4).Gall 
bladder was evaluated for the wall oedema in 
the form of thickness and for any pericholecystic 
collection (Fig. 4, 5a, 5b). Mesenteric lymph 
nodes were evaluated as per the protocol and 
measured in the short axis for the size (Fig. 6).

RESULTS
It was evident from USG studies that 25 out of 
100 children (25%)  had gall bladder fi nding in 
one or the other way (Fig. 7). The remaining 
75 children (75%) had USG spectrum as  
splenomegaly (23%), hepatomegaly (11%), 
mesenteric lymph nodes (17%) and thickened 
cecal wall or ileocecal junction (3%). Two 
patients were having cholecystitis fi ndings in 
the form of wall oedema or pericholecystic 

Fig. 4: Sonographic measurements of liver and spleen. 

Fig. 5: Gall bladder evaluation by ultrasonography.a) oedematous gall bladder wall (horizontal arrow).b).
pericholecystic fl uid collection (vertical arrow).

Fig. 6: Mesenteric lymph node measurement in 
short axis in abdominal sonographic evaluation.
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collection. We also noted that in 17 cases with 
enlarged MLNs with the size ranging from 
12 mm to 32 mm (mean, 16mm) in short axis 
diameter. Lymph nodes were oval or rounded 
hypoechoic structures with well-defined 
margins seen. However, MLNs continued to be 
observed in 12 (40%) cases in 15 days had shown 
significant diminution in size on review USG 
studies. Three cases with bowel wall thickening 
were noticed due to oedema of mucosa and 
sub-mucosa with preserved layered structure 
of the intestinal wall. Furthermore, 3 cases 
has increased wall thickness of 9 mm at the 
terminal ileum and caecum. Other 11 cases had 
shown mixed findings of cholecystitis, biliary 
sludge and pericholecystic collection (Fig. 8).

DISCUSSION
Enteric fever is an acute systemic disease 
consisting of malaise, fever, abdominal 
discomfort and other associated complaints. 
Fever is caused by S.typhi and so it is called as 
enteric fever.7 There is global burden in dealing 
this entity as this causes great morbidity 
and mortality in pediatric population. The 
scenario is different in Indian set up due to 
the meagre resources and economically less 
compatible for the disease. The paramount 
importance lies in the early diagnosis and to 
start the management before life threatening 
complications overtake.8-10 Widal test is the 
mainstay for the confirmation of the diagnosis 

before the appropriate treatment is started.11 

Biliary infections are usually asymptomatic 
but USG picks up early findings of gall bladder 
and bile ducts  being getting infected initially. 
Infecting bacilli multiply in the small intestine 
and further invade the intestinal lymphatic 
system leading to the enlargement of mesenteric 
lymph nodes (MLNs). Sonography had a great 
role to play in picking up these types of subtle 
findings in typhoid fever cases. Routine initial 
USG screening of these cases may prove to be 
wonderful for any clue for the suspicion of 
enteric fever.12 These are assessed as a routine 
by computed tomography if USG studies are 
equivocal.13 Consequently bacilli occupying 
the liver and biliary ducts causes bacteraemia 
and gets  excreted into the bile. This remains 
concentrated in GB in high titres during the 
progress of the infection. 

Thus, enlarged MLNs, bowel wall thickening, 
cholecystitis, gall bladder wall oedema and 
hepato-splenomegaly are the typical patho-
physiological changes seen during USG 
evaluation in these type of infections. Two case 
reports have been recorded of dilated hydropic 
GB from USG studies owing to S. typhi infections.14 
Furthermore, VI capsular polysaccharide was 
first identified as a virulence in S. typhi  and 
it regulates the early inflammatory response 
from intestinal epithelial cells during S. typhi 
infection.15 

This is in marked contrast to the findings in 
other forms of salmonellosis involving severe 
intestinal inflammation. An early diagnosis of 
enteric fever in endemic areas by USG-based 
detection of enlarged MLNs should have given 
rise of the described systemic manifestations in 
patient with enteric fever. Lee et al conducted 
the study and found that there are wide 
range of extra cholecystic conditions causing 
cholecystitis which can resolve spontaneously. 
This can avoid the surgical contemplations.16 
Shetty and Broome (1998) used sonographic 
findings were also used for assessing the severity 
score of the gall bladder changes.17 Though the 
early diagnosis in enteric fever is of paramount 
important but the non specific nature of clinical 
symptomatology adds more problems to the 
justification and confirmation of the diagnosis.
The most difficult is the febrile nature of 
malaria which can confuse this entity. Extra-
pulmonary tuberculosis and viral enteritis are 
often found in developing countries  so specific 
finding typical for these diseases can be taken 
as exclusion criteria.18 MLNs in tubercular 
enteritis can easily be differentiated from other 
aetiologies as being more hypoechoic and with 
evidence of central necrosis.19 Splenomegaly 
and hepatomegaly are the main USG features 

Fig. 8: Types of sonographic findings.

Fig. 7: Incidence of sonographic findings.
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for the diagnosis of malaria. Blood test has got 
85-95% sensitivity and 95-100% specificity in 
malaria parasite depending upon microscopic 
test or with fluorescent microscopy. In cases of 
enteric fever with delayed diagnosis and lack 
of proper clinical management, the patient 
may experience complications like bleeding 
gut, and peritonitis. In severe cases renal 
impairment, retinopathy and encephalitis 
with convulsions may occur. In this study in 
enteric fever cases enlarged MLNs appeared 
shortly after onset. The use of USG to assess 
enteric fever pathogenesis would help febrile 
children with long standing morbidity. Urgent 
attentions are needed in comparison to adults 
in diagnosis of this life threatening infection. 
Malik AS and Malik RH conducted study (2001) 
in 102 Malaysian children with confirmed 
enteric fever diagnosis and were found to be 
having hepatitis (nineteen) and paralytic ileus 
(seven). All these findings were confirmed 
sonographically also.20 There is lot of debate 
regarding the role of USG in evaluation of 
ileitis in enteric fever in children, but the 
proper protocol helps in correctly diagnosing 
the thickened bowel. The role of compression 
is very important to delineate the structures 
like MLNs and terminal ileum. This displaces 

the air and other artifacts.21-23 The emphasis 
still encompasses the benefit of sonography in 
evaluation of suspected typhoid fever cases.
This is quick and without any radiation hazards 
to children.24

In conclusion, sonographic features specific 
for enteric fever like hepato-splenomegaly, 
enlarged MLNs, bowel wall thickening and 
acalculus cholecystitis were evaluated. These 
were quite helpful in coming closer to the 
diagnosis at  the  earliest possible time. Thus 
sonography is an important early diagnostic 
tool for enteric fever diagnosis due to  the 
above mentioned  reasons.
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