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Role of Abdominal and Thoracic Ultrasonography in Dengue Fever 
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ABSTRACT 

Aims and Objectives: 1) To Determine role of ultrasonography in early diagnosis of dengue fever.  

2) To draw a co-relation between ultrasonography findings and the severity of dengue fever. 

Study Design: A prospective study was conducted in Tertiary care centre in metropolitan during a period of 2 

years. 

Materials and Methods: All suspected cases of dengue based on clinical features and confirmed by laboratory 

profile between 2 months to 12 years were subjected to ultrasonography of abdomen & thorax within 1
st
 5 days 

of fever spike. Dengue cases were classified according to the recent WHO classification 2011. 

Results: Among the 100 cases studied it was found that dengue fever is common in male with a male to female 

ratio of 2.1:1.According to the Revised WHO dengue case classification 2011- 43 patients (43%) had Non-

severe dengue without warning signs, 16 patients (16%) had Non-severe dengue with warning signs & 41 

patients (41%) had Severe dengue fever. In this study all the 100 patients were subjected to Ultrasonography of 

abdomen & thorax within 1
st
 5 days of onset of fever or symptoms. Among them most common ultrasonography 

finding was Thickened gall bladder wall which was seen in 97 patients (97%), hepatomegaly was present in 66 

patients (66%), Ascites in 55 patients (55%), pleural effusion in 47 patients (47%), Pericholecystic fluid in 25 

patients (25%) & splenomegaly in 14 patients (14%). Presence of pleural effusion & as cites among the 

patients co-related with the severity of disease with p<0.05 showing significant association. 

Conclusion: Abdominal & thoracic ultrasonography in suspected dengue patients can be used in early 

diagnosis as it is easily available, non invasive & cheap compared to serological studies. Findings can suggest 

the severity of the disease. 
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INTRODUCTION 

Dengue Fever is the most common arboviral 

disease in the world 
1
.It is a mosquito-transmitted 

acute viral infection caused by 1 of 4 virus 

serotypes of the genus Flavivirus. Dengue fever 

(DF) has been known for more than a century in 

the tropical areas of South East Asia and the 

Western Pacific regions 
2
. A significant increase 

in the incidence of this infectious disease has 

taken place in the last 20years and Dengue has 

become a major international public health 

concern in recent years. 

Dengue Fever Virus (DENV) is an RNA virus of 

the family Flaviviridae; genus Flavivirus. Dengue 
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virus is transmitted by mosquitoes Aedes Aegypti, 
3
.There are four strains of the virus, which are 

called serotypes, and these are referred to 

asDENV-1, DENV-2, DENV-3 and DENV-4
4
. 

All four serotypes can cause the full spectrum of 

disease
4
. Infection with one serotype is believed to 

produce lifelong immunity to that serotype but 

only short term protection against the others
5
. 

Incubation period is followed by three phases − 

febrile, critical and Recovery. In Febrile phase 

patients develops high-grade fever suddenly 

classically described as biphasic or ‘Saddle-back’ 

pattern. This acute febrile phase usually lasts 2−7 

days and is often accompanied by facial flushing, 

skin erythema, generalized body ache, myalgia, 

arthralgia, retro-orbital pain, photophobia, 

rubeliform exanthema and headache. Anorexia, 

nausea and vomiting are common. 

Critical phase -In this phase patients with 

increased capillary permeability instead of 

improving may manifest with the warning signs, 

mostly as a result of plasma leakage. These are 

:Abdominal pain or tenderness, Persistent 

vomiting, Clinical fluid accumulation, 

Mucosalbleed, Lethargy; restlessness, Liver 

enlargement >2cm. Laboratoryinvestigations may 

reveal increase in hematocrit concurrent with 

rapid decrease of platelet count. 

Recovery phase -After 2-3 days, a gradual 

reabsorption of extravascular compartment fluid 

takes place in the following 48−72 hours. 

Positive serology (anti dengue antibody) is the 

mainstay in the diagnosis of DF
6
. But serology 

takes approximately 7 days to give a positive 

result
7
. The diagnosis of DF is often delayed 

owing to time taken for availability of serology 

test results. Moreover, this test is expensive and 

not widely available. Ultrasonography (USG) is a 

cheap, rapid and widely available non invasive 

imaging modality. In recent years several studies 

have concluded that ultrasonography of the chest 

and abdomen can be an important adjunct to 

clinical profile in diagnosis of DF and diagnosis 

can be made early in the course of the disease 

compared with other modes ofdiagnosis
8
. It can be 

used as a first-line imaging modality in patients 

with suspected DF to detect early signs suggestive 

of the disease prior to obtaining serologic 

confirmation test results, especially in a DF 

epidemic area
9.

 

Several literatures have described sonographic 

findings of DF. Some authors concluded that 

during an epidemic the ultrasound findings of gall 

bladder wall thickening with or without 

polyserositis in a febrile patient should suggest the 

possibility of DF/DHF
10

.The reported changes 

vary according to the severity of each case. 

Studies have concluded that Ultrasound may be 

useful for early prediction of the severity of DHF 

in chidren
11

. 

 

Materials and Methods 

This prospective study was conducted in Tertiary 

care centre in metropolitan city over a period of 2 

years. All suspected cases of dengue based on 

clinical features and confirmed by laboratory 

profile were subjected to Ultrasonography of 

abdomen & thorax. All patients suspected of 

dengue fever based on clinical features and 

laboratory parameters were included in study 

between 2 months to 12 years of age. Cases were 

classified according to the Recent WHO 

classification of Dengue fever 2011.Dengue fever 

patients were clinically evaluated for vital signs & 

systemic examination. Suspected children were 

investigated for complete blood count, Liver 

function tests, Chest x ray. All patients were 

serologically investigated with NS1 antigen, IgM, 

IgG dengue. 

Tourniquet test (Hess capillary resistance test) was 

performed by placing the sphygmomanometer 

cuff around the upper arm and raising the pressure 

midway between systolic and diastolic pressure 

for 5minutes. The test was considered positive 

when more than 20 petechiae developed in an area 

of 1 sq. inch on the flexor aspect of forearm. 

Hemorrhagic manifestations usually appear 4-5 

days after the onset of fever. This test is a very 

useful screening test in suspected cases of Dengue 

fever. 
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All 100 cases were subjected to Ultrasonography 

of abdomen & thorax within 5days of onset of 

fever or symptoms suggestive of dengue fever. 

Ultrasonography of the abdomen was performed 

after 4-6hrs of fasting for better distention and 

visualisation of the gall bladder. In all the cases 

gall bladder was assessed for wall thickening as 

well as for pericholecystic fluid collection and for 

presence of calculi. Gall bladder wall thickness 

more than 3mm was considered as gallbladder 

wall thickening. Splenic and liver size was 

measured along the long axis from dome to the tip 

& hepatorenal pouch and retro vesicular area in a 

supine position for ascites. Thoracic 

Ultrasonography was done in supine or sitting 

position with assessment of both the pleural 

spaces in the entire posterior and lateral thorax. 

 

Table 1: WHO classification of Dengue fever 2011 

Case Definition for Dengue 

without warning signs 

Case Definition for 

Dengue with warning signs 

Case definition for Severe Dengue 

Probable Dengue 

Lives in or travels to dengue-

endemic area, with fever, plus 

any two of the following 

 Headache 

 Bodyache 

 Myalgia 

 Arthralgia 

 Retro orbital Pain 

 Anorexia 

 Nausea 

 Diarrhea 

 Vomitings 

 Flushed Skin 

 Rash ( Hermann’s sign) 

 Positive tourniquet test 

    AND 

Laboratory test at least CBC 

(Leukopenia with or without 

thrombocytopenia) and/or 

Dengue NS1 antigen test or 

dengue IgM antibodytest ( 

Confirmed Dengue 

 Viral Culture Isolation 

 PCR 

Probable Dengue 

Lives in or travels to 

dengue-endemic area with 

fever lasting for 2-7 days 

 

 Abdominal pain and 

tenderness 

 Persistent Vomitings 

 Clinical signs of fluid 

accumulation 

 Mucosal bleeding 

 Lethargy & restlessness. 

 Liver Enlargement 

 Decreased or no urine 

output within 6 hrs 

 Laboratory 

 Increase in hematocrit or 

decrease Platelet count 

 

Confirmed Dengue 

 Viral Culture Isolation 

 PCR 

 

 

 

Lives in or travels to a dengue-

endemic area 

 with fever of 2-7 days and any of the 

above  

clinical manifestations for dengue with 

or 

without warning signs, plus any of the  

following  

 

severe plasma leakage, leading to 

- Shock 

- Fluid accumulation with 

respiratory distress 

- Severe Bleeding 

- Severe organ Impairment  

- Liver : AST or ALT > 1000 

- CNS eg seizures, impaired 

consciousness 

- Heart: eg myocarditis 

- Kidneys: eg Renal failure 

 

Note : 

Above manifestations and/or 

laboratory parameters require strict 

observation, monitoring, and 

appropriate medical intervention. 
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Results 

100 cases of dengue based on clinical and 

laboratory profile were subjected to 

Ultrasonography within 5days of onset of fever or 

clinical symptoms suggestive of dengue fever. 

Observations of these 100 cases were analysed. 

According to the Revised WHO dengue case 

classification
12

 2011- 43 patients (43%) had Non-

severe dengue without warning signs, 16 patients 

(16%) had Non-severe dengue with warning signs 

& 41 patients (41%) had Severe dengue fever. 

95cases  (95%) were cured & 5  (5%) died. 

Among 100 cases studied 29% of cases were 

between the age group of 10-12years, 21% were 

between 6-8years, 16% were between 4-6years, 14 

% between 8-10years, 11% between 2-4years & 

9% in 2mts –2years children. 68% were male & 

32% were female. Males were more affected 

compared to females with the ratio of 2.1:1. 

 

 

Fig 1: Gender distribution Amongst Cases 

 

In this study 99% of patients had fever, which was 

the most common symptom found during the 

study. 92% patients had vomiting. 

Muskuloskeletal pain was present in 61% of 

patients. Skin rash was seen in 17 % of the 

patients. Retro ocular pain was present in 33% of 

patients, congested eyes were present in 80% of 

patients, fever in 73%, positive tourniquet test was 

seen in 62%, petichae in 49%, hypotension in 

47%, pallor in 33%, rash in 32%, tachypnea in 

25%, edema in 11% , icterus in 6% & 

lymphadenopathy in 1 % of patients. 

NS1 antigen was positive in 55%, IgM was 

positive in 52% & IgG was positive in 16% of the 

patients in our study. In this study Chest X ray  

PA view was done in all admitted patients in 

which among 31% patients Chest x ray findings 

were suggestive of pleural effusion. 5% of the 

patients’ chest x ray had bilateral fluffy infiltrates 

& maximum of 64% of patients Chest x ray was 

within normal limits. 

 

Table: 2. Ultrasonography findings in study 

population. 

USG findings No. 
Percentage 

(n=100) 

Thickened gall bladder wall 97 97.0% 

Hepatomegaly 66 66.0% 

Pericholecystic fluid 25 25.0% 

Splenomegaly 14 14.0% 

Ascites 55 55.0% 

Pleural effusion 47 47.0% 

 

In this study all the 100 patients were subjected to 

Ultrasonography of abdomen & thorax within 1
st
 5 

days of onset of fever or symptoms. Among them 

most common finding was Thickened gall bladder 

wall which was seen in 97 patients (97%). Next 

common finding was hepatomegaly which was 

present in 66 patients (66%). Other findings like 

Ascites was present in 55 patients (55%), pleural 

effusion was present in 47 patients (47%), 

Pericholecystic fluid in 25 patients (25%) & 

splenomegaly in 14 patients (14%). 

The below graph shows association between 

ascites and severity of dengue fever In this study 

23.3% of patients among Non severe without 

warning signs dengue patients had ascites on USG 

abdomen. 56.3% of patients among Non severe 

with warning signs had ascites & 87.8% of the 

patients among severe dengue had ascites in USG 

finding. Statistical analysis of ascites shows p -

0.211 
-8

 which has significant association with the 

severity of the disease. (p <0.01) 
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Fig: 2. Distribution of USG finding of Ascites in the study group. 

 

The below graph shows association between 

pleural effusion and severity of dengue fever. In 

this study 4.7% of the patients among non severe 

without warning signs patients group showed 

presence of pleural effusion. 56.3%patients of non 

severe with warning signs patients group showed 

presence of pleural effusion & 87.8% of the 

patients among severe dengue had pleural effusion 

in USG finding. Statistical analysis of pleural 

effusion shows p-0.161
-13

 which has significant 

association with the severity of the disease. (p 

<0.01). 
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Fig: 3 : Distribution of USG finding of Pleural effusion in the study group 

 

Most common age group of presentation in our 

study was 10-12 years, 29% of cases were 

between that age group with male to female ratio 

of 2.1:1. 

The most common symptom found in this study 

was fever which was present in 99% of patients. 

Vomiting in 92%, anorexia in 68%, 

Muskuloskeletal pain in 61% of patients, 

generalised body ache in 59%, abdominal pain in 

36 %, restlessness in 17 %, Skin rash in 17 %, 

Retro ocular pain in 33% cases. Common findings 

observed among the cases were congested eyes in 

80%, petichae in 49% , hypotension in 47%, 

positive tourniquet test in 62% , hepatomegaly in 

42%. 

Out of 100 cases 43 patients (43%) presented with 

dengue fever without warning signs, 16 patients 

(16%) presented with dengue fever with warning 

signs & 41 patients (41%) presented with severe 

dengue according to the revised WHO 

classification 2011. Out of 100 patients 95 

patients (95%) were cured & 5 patients (5%) were 

succumbed to death. 

In our study all the 100 patients were subjected to 

Ultrasonography of abdomen & thorax within 1
st
 5 

days of onset of fever or symptoms. Among them 

most common finding was Thickened gall bladder 

wall which was seen in 97 patients (97%). Next 

common finding was hepatomegaly which was 

present in 66 patients (66%). Other findings like 

Ascites was present in 55 patients (55%), pleural 

effusion was present in 47 patients (47%), 

Pericholecystic fluid in 25 patients (25%) & 

splenomegaly in 14 patients (14%). 
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In this study 23.3% of patients among Non severe 

without warning signs dengue patients had ascites 

on USG abdomen. 56.3% of patients among Non 

severe with warning signs had ascites & 87.8% of 

the patients among severe dengue had ascites in 

USG finding which has significant association 

with the severity of the disease. (p <0.01). 

In this study 4.7% of the patients among non 

severe without warning signs patients group 

showed presence of pleural effusion. 

56.3%patients of non severe with warning signs 

patients group showed presence of pleural 

effusion & 87.8% of the patients among severe 

dengue had pleural effusion in USG finding which 

has significant association with the severity of the 

disease. (p <0.01). 

 

Discussion 

The incidence of dengue fever has increased in 

India in recent past. Poor sanitation, water 

clogging and urbanisation are amongst one of 

important causes of breeding of mosquitoes which 

consequently is responsible for increase in 

mosquitoe borne diseases including dengue. 

Illiteracy and lack of awareness amongst general 

public about the breeding of mosquitoes and 

protection from their bites is important factors in 

determining vulnerability of people from getting 

infected with dengue
13

. Incidence of dengue 

feverincreases during the rainy season when 

breeding of vector mosquitoes is generally 

abundant. Dengue cases are more during 

September to November in the post-monsoon 

season
14 

. 

Classical dengue fever clinically manifests with 

high fever with chills, the onset is sudden, severe 

headache, arthralgia and muscle pains, retro-

orbital pain and severe myalgia. Fever usually 

lasts for about 5 days and rarely for more than 7 

days. Severe form of dengue fever is caused by 

simultaneous infection by more than 1 serotype 

because the first infection probably sensitizes the 

patient while the second infection with a different 

serotype appears to produce an immunological 

catastrophe
15 

.Early detection of Dengue fever can 

go a long way in managing these patients and 

reducing morbidity and mortality, especially in 

severe dengue
16, 17

 .Early diagnosis of severe 

dengue can be aided by ultrasonography of 

abdomen and thorax. Balasubramanian S et al 

conducted study of 65 cases and concluded 

ultrasonography to be  an ideal non-invasive 

investigation to detect plasma leakage and area 

specific hematocrit values to be useful as evidence 

of plasma leakage
 18

. In a study performed by 

VenkataSai et al., ultrasonography was found to 

be higher in the later stages of the disease. Repeat 

ultrasonography on the fifth to seventh days 

detected pleural effusion in a significantly higher 

number of patients with dengue fever
19

. 

The findings of our study were similar to studies 

conducted by Balasubramanian S etal, Venkata et 

al and Zaki S.A
20

. 

 

Conclusion  

Our  study concludes that Thoracic & abdominal 

sonography is a very important investigation in 

the diagnosis of dengue fever. Abdominal & 

thoracic Sonography done within 1
st
 5 days of 

fever spike showing features of thickened gall 

bladder wall, pleural effusion, ascites, 

hepatomegaly and splenomegaly should strongly 

favor the diagnosis of dengue fever in patients 

presenting with fever and associated symptoms, 

particularly during an epidemic.Thoracic 

&abdominal  ultrasonography in clinically 

suspected cases of dengue is a good tool to aid in 

early diagnosis of dengue, even before the Dengue 

antibodies become detectable. This is useful 

especially in areas where Dengue NS1 testing is 

not available. Presence of pleural effusion & 

ascites in thoracic & abdominal ultrasonography 

respectively, increases with the severity of dengue 

fever as classified according to the new WHO 

classification. It is the cheap, non invasive & 

easily available investigation compared to 

serology which is expensive. 
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