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INTRODUCTION 

Dengue fever has emerged as the most common 

flavivirus infection globally, posing a significant public 

health challenge, particularly in tropical and developing 

regions.1 The dengue virus, a single-stranded RNA virus 

belonging to the Flaviviridae family, is primarily 

transmitted by the Aedes aegypti mosquito.2 Over recent 

decades, the global incidence of dengue has increased 

markedly. According to the World Health Organization, 

approximately half of the world's population is now at 

risk of infection.3 It is estimated that 2.5 billion people 

worldwide live in areas where dengue is endemic. Each 
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Background: Dengue shock syndrome (DSS) can present with acute abdominal symptoms, often mimicking surgical 

emergencies such as appendicitis, particularly in pediatric patients. Early and accurate differentiation is crucial to 

avoid unnecessary interventions. This study aimed to evaluate the role of ultrasonography (USG) in diagnosing DSS 

among children presenting with acute abdominal pain. 

Methods: This cross-sectional study was conducted in the Department of Radiology, Bangladesh Shishu Hospital & 

Institute, Dhaka, Bangladesh, from November 2022 to November 2024. This study included 82 pediatric patients who 

tested negative for the rapid NS1 antigen test and presented with acute abdominal symptoms suggestive of 

appendicitis. 

Results: The most common age group was 7–11 years (37.80%) and males comprised 58.54% of the study 

population. Abdominal pain was universally present (100%), followed by fever (95.12%) and vomiting (65.85%). 

DSS was confirmed in 35 patients (42.68%). Key ultrasonographic findings included free peritoneal fluid (54.88%), 

thickened bowel wall (52.44%), inflamed appendix (50%), collapsed IVC (42.68%) and gallbladder wall thickening 

(36.59%). Laboratory abnormalities such as thrombocytopenia (58.54%) and leukopenia (47.56%) were common in 

DSS cases. USG showed strong diagnostic performance with a sensitivity (88.6%), specificity (85.1%), PPV (81.6%) 

and NPV (90.9%). The overall diagnostic accuracy of USG for DSS was 86.6%.  

Conclusions: Ultrasonography is a valuable, non-invasive diagnostic tool with high sensitivity and specificity in 

identifying dengue shock syndrome among pediatric patients presenting with acute abdominal pain. Incorporating 

USG into the diagnostic approach can aid in early recognition of DSS, minimize misdiagnosis and prevent 

unnecessary surgical interventions. 
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year, more than 50 million cases of dengue infection are 

reported, with approximately 500,000 cases progressing 

to severe forms such as dengue hemorrhagic fever (DHF) 

or dengue shock syndrome (DSS), particularly affecting 

the pediatric population.4 Currently, there is no specific 

antiviral therapy available for the treatment of acute 

dengue infection.5,6 

Clinically, dengue illness progresses through three 

phases: febrile, critical and recovery. Complications 

typically arise during the critical and recovery phases.7 

The disease usually begins with a sudden high-grade 

fever following the bite of an infected Aedes mosquito.8 

There are four major dengue virus serotypes (DEN1-

DEN4), each providing lifelong immunity only to the 

specific serotype encountered. All serotypes are 

transmitted between humans by Aedes aegypti and Aedes 

albopictus mosquitoes.1 

Dengue virus infection can range from asymptomatic 

cases to classical dengue fever (DF) and severe forms, 

including DHF and DSS. Clinical manifestations often 

appear within 3-4 days post-exposure and include fever, 

malaise, headache, myalgia, abdominal pain, nausea and 

vomiting.9 

Abdominal pain is a frequently reported symptom in both 

DF and its severe forms, with intense abdominal pain 

being strongly associated with DHF.10 Such presentations 

may mimic a variety of surgical emergencies, including 

acute appendicitis, cholecystitis and pancreatitis.11-13 In 

several cases, however, no surgical cause is identified. 

Therefore, prompt recognition of dengue-related features 

in patients with symptoms mimicking acute surgical 

conditions is critical to prevent unnecessary procedures, 

such as non-therapeutic appendectomies. 

In this context, ultrasonography (USG) has gained 

attention as a valuable diagnostic adjunct during dengue 

outbreaks. As a non-invasive, widely available and cost-

effective imaging modality, ultrasonography can 

supplement clinical and laboratory findings. Specific 

USG features suggestive of dengue include gallbladder 

wall thickening with pericholecystic fluid, pleural 

effusion, ascites, hepatomegaly, splenomegaly and 

pericardial effusion.14 Early identification of plasma 

leakage is crucial for improving the prognosis in DHF 

and DSS. Ultrasonography, with its high sensitivity in 

detecting early ascites, gallbladder wall edema and 

pleural effusion, serves as an essential tool for detecting 

early plasma leakage.15 

Additionally, serial ultrasonographic assessments are 

more effective in detecting plasma leakage than 

conventional laboratory markers like hematocrit or 

albumin levels, particularly in predicting progression to 

DSS. Given the nonspecific nature of these symptoms 

and their overlap with other clinical conditions, 

particularly surgical emergencies, accurate and timely 

diagnosis is essential to avoid unnecessary interventions 

and improve outcomes. 

Therefore, the present study aimed to evaluate the role of 

ultrasonography in the diagnosis of dengue shock 

syndrome (DSS) in pediatric patients presenting with 

acute abdominal pain. 

METHODS 

This cross-sectional study was conducted in the 

Department of Radiology, Bangladesh Shishu Hospital 

and Institute, Dhaka, Bangladesh, from November 2022 

to November 2024. In this study, a total of 82 pediatric 

patients aged 6 months to 16 years, who tested negative 

for the rapid NS1 antigen test and presented with acute 

abdominal symptoms suggestive of appendicitis, were 

included during the study period. 

These were the following criteria for eligibility as study 

participants: 

 Inclusion criteria 

Children aged 6 months to 16 years. Children with 

presentation with acute abdominal pain suspected to be 

surgical in origin (e.g., suspected appendicitis). Children 

underwent abdominal ultrasonography and routine 

laboratory investigations. Children who had complete 

clinical follow-up and laboratory workup to confirm the 

final diagnosis (DSS). 

Exclusion criteria 

Children with known chronic gastrointestinal, 

hepatobiliary or hematologic disorders. Children with 

incomplete laboratory reports or missing 

ultrasound/laboratory reports. Children whose parents 

didn’t consent to participate in the study. 

Data collection procedure 

Informed written consent was obtained after an 

explanation of the study procedure. All enrolled patients 

underwent a comprehensive clinical assessment, 

including detailed history taking, physical examination 

and monitoring of vital signs. Ultrasound was promptly 

performed as an early diagnostic tool to guide clinical 

assessment and support timely identification of dengue-

related complications. Standard laboratory investigations 

were performed for all patients. These included a 

complete blood count (CBC), with specific focus on 

platelet count, white blood cell counts and hematocrit 

levels, liver function tests (ALT and AST) and dengue 

serology comprising IgM antibodies where appropriate. 

Ultrasonographic evaluation 

Each patient also underwent abdominal ultrasonography 

conducted by an experienced radiologist using high-
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frequency linear and convex transducers. The 

ultrasonographic evaluation assessed for the presence of 

free fluid in the peritoneal cavity, bowel wall thickening, 

appendiceal diameter and the diameter of the inferior 

vena cava (IVC) to identify collapse, an indirect marker 

of hypovolemia. Additional parameters evaluated 

included gallbladder wall thickening, hepatomegaly and 

pleural effusion. All ultrasonographic findings were 

documented in a structured proforma. A diagnosis of 

suspected Dengue Shock Syndrome (DSS) on USG was 

based on the presence of findings such as free peritoneal 

fluid, collapsed IVC, gallbladder wall thickening and/or 

pleural effusion, in conjunction with compatible clinical 

and laboratory features. 

Diagnostic confirmation 

Final diagnoses were established by integrating clinical 

progression, laboratory results and ultrasonographic 

findings. In cases of diagnostic uncertainty, further 

confirmation was obtained through consultation with 

relevant specialists.  

Data analysis 

All data were recorded systematically in a pre-formatted 

data collection form. The qualitative data were expressed 

as a frequency distribution and a percentage.  The data 

were analyzed using standard diagnostic accuracy 

metrics. The diagnostic performance of ultrasonography 

for detecting DSS was evaluated in terms of sensitivity, 

specificity, positive predictive value (PPV), negative 

predictive value (NPV) and overall diagnostic accuracy.  

Statistical analysis was performed by using SPSS 22 

(Statistical Package for Social Sciences) for Windows 

version 10. This study was approved by the Ethical 

Review Committee of Bangladesh Shishu Hospital and 

Institute. 

RESULTS 

Table 1 presents the demographic profile of the 82 

pediatric patients included in the study. The largest group 

of patients (37.80%) fell into the 7-11 years age range, 

followed by 32.93% in the 2-6 years age group. Only 

10.98% were under 2 years old and 18.29% were in the 

12-16 years category. Regarding gender distribution, 

males were predominant (58.54%), while females made 

up 41.46%. 

Table 2 outlines the clinical symptoms presented by the 

study population. Abdominal pain was universally 

reported (100%), which was the primary symptom 

prompting clinical evaluation. Fever was present in 

95.12% of patients, followed by nausea or vomiting in 

65.85%. Hypotension and signs of shock, critical 

indicators for DSS, were identified in 42.68% of the 

patients. Additionally, a rash was observed in 10.98% of 

cases. Table 3 presents the ultrasonographic (USG) 

findings among the 82 pediatric patients who presented 

with symptoms of appendicitis. Notably, free fluid in 

peritoneal cavity was the most frequently observed 

abnormality, detected in 54.88% of patients. This 

nonspecific finding may be associated with both intra-

abdominal inflammation and plasma leakage in Dengue 

Shock Syndrome (DSS). A thickened bowel wall was 

present in 52.44% of cases, followed by an inflamed 

appendix was visualized in 41 patients (50%). 

Importantly, collapsed inferior vena cava (IVC), a 

suggestive indicator of DSS, was identified in 42.68% of 

patients. Additional findings included gallbladder wall 

thickening in 36.59%, hepatomegaly (23.17%) and 

pleural effusion (18.29%). 

 

Figure 1: Sonographic findings of free fluid in the 

peritoneal cavity of a 6 months old male. 

 

Figure 2: An inflamed appendix of a                                          

6 months old male. 

Table 4 shows that the most frequent laboratory finding 

was thrombocytopenia (platelet count<100,000/mm³), 

seen in 58.54% of cases. White blood cell 

count<4000/mm³ was found in 47.56% of the patients. 

Additionally, hematocrit greater than 45% was observed 

in 46.34% of patients. Elevated liver enzymes were also 

notable: ALT was elevated in 37.80% and AST in 

35.37%. Furthermore, IgM dengue antibodies were 

detected in 39.02% of cases. 

Table 5 summarizes the final diagnoses of the 82 

pediatric patients after thorough evaluation using 

ultrasonographic and laboratory investigations. The most 

prevalent condition was DSS, confirmed in 35 cases 

(42.68%). Acute appendicitis was ultimately diagnosed in 
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18 patients (21.95%), followed by acute cholecystitis, 

which was found in 15 patients (18.29%). Acute hepatitis 

was diagnosed in 8 patients (9.76%) and ascites was 

noted in 6 cases (7.32%). 

Table 6 presents the cross-tabulation of ultrasonographic 

findings with confirmed DSS diagnoses. Out of the 35 

patients confirmed with DSS, 31 (88.6%) showed 

positive ultrasonographic features suggestive of DSS, 

while only 4 (11.4%) were USG-negative. Conversely, 

among the 47 patients without DSS, 40 (85.1%) had 

negative USG findings, while 7 (14.9%) showed false-

positive features. 

Table 7 shows the diagnostic accuracy metrics of 

ultrasonography in identifying DSS. The sensitivity of 

USG was 88.6%, the specificity was 85.1%, the positive 

predictive value (PPV) stood at 81.6% and the negative 

predictive value (NPV) was 90.9%. The overall 

diagnostic accuracy of ultrasonography in detecting DSS 

was 86.6%. These findings underscore the reliability of 

ultrasonography as a non-invasive, rapid and effective 

diagnostic tool for evaluating suspected DSS in pediatric 

patients presenting with acute abdominal symptoms. 

Table 8 presents the distribution of study patients 

according to the type of management received. The 

majority of patients (42.68%) diagnosed with DSS 

received medical intervention and recovered from acute 

abdominal pain without the need for surgery. Surgical 

intervention alone was performed in 29 patients 

(35.37%), while 18 patients (21.95%) received a 

combination of surgical and conservative treatment. 

Table 1: Demographic characteristics of the study population (n=82). 

Variable Frequency (N) % 

Age group (in years) 
  

<2 9 10.98 

2-6 27 32.93 

7-11 31 37.80 

12-16 15 18.29 

Gender   

Male 48 58.54 

Female 34 41.46 

Table 2: Clinical symptoms on presentation in study patients (n=82). 

Clinical symptom Frequency (N) % 

Abdominal pain 82 100.00 

Fever 78 95.12 

Nausea/vomiting 54 65.85 

Rash 9 10.98 

Hypotension/shock signs 35 42.68 

Table 3: Ultrasonographic findings of study patients (n=82). 

USG Finding Frequency (N) % 

Free fluid in peritoneal cavity 45 54.88 

Thickened bowel wall 43 52.44 

Inflamed appendix 41 50.00 

Collapsed IVC (suggestive of DSS) 35 42.68 

Gallbladder wall thickening 30 36.59 

Hepatomegaly 19 23.17 

Pleural effusion 15 18.29 

Table 4: Laboratory findings in study population (n=82). 

Laboratory Parameter Frequency (N) % 

Thrombocytopenia (<100,000/mm3) 48 58.54 

WBC count (<4000/mm³) 39 47.56 

Hematocrit (Elevated Hct >45%) 38 46.34 

Elevated ALT 31 37.80 

Elevated AST 29 35.37 

Positive IgM dengue 32 39.02 
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Table 5: Final diagnosis based on ultrasonographic and laboratory findings (n=82). 

Diagnosis Frequency (N) % 

Acute appendicitis 18 21.95 

Dengue Shock Syndrome (confirmed) 35 42.68 

Acute cholecystitis 15 18.29 

Acute hepatitis 8 9.76 

Ascites 6 7.32 

Table 6: Ultrasonographic accuracy in detecting dengue shock syndrome (n=82). 

USG finding DSS confirmed (n=35) No DSS (n=47) Total (n=82) 

USG Positive for DSS 31 7 38 

USG Negative for DSS 4 40 44 

Total 35 47 82 

Table 7:  Diagnostic accuracy metrics of ultrasonography. 

Metric Value 

Sensitivity 88.6% 

Specificity 85.1% 

Positive predictive value (PPV) 81.6% 

Negative predictive value (NPV) 90.9% 

Overall Accuracy 86.6% 

Table 8: Distribution of study patients by management. 

Management Frequency (N) % 

Surgical intervention 29 35.37 

Surgical+ conservative treatment 18 21.95 

Medical treatment for DSS 35 42.68 

 

DISCUSSION 

In this study, the majority of pediatric patients presenting 

with dengue fever and acute abdominal pain were in the 

7-11 years age group (37.80%) and males outnumbered 

females, accounting for 58.54% of the sample. While 

previous literature suggests a near 1:1 male-to-female 

ratio in dengue infections, studies focusing on dengue 

patients presenting with acute abdominal symptoms have 

noted a higher frequency among females.1,16 Consistent 

with our findings, a study by Islam et al, also observed a 

significantly higher prevalence of dengue in males 

(89.9%) compared to females (10%).15 

Abdominal pain is a commonly reported symptom in 

dengue fever, with varying degrees of severity.9 It may be 

specific, localized to certain quadrants or non-specific 

and diffuse.17 In some cases, the pain mimics acute 

surgical conditions, such as appendicitis, cholecystitis or 

pancreatitis, potentially leading to diagnostic dilemmas 

and unnecessary surgical interventions.11,18 However, it is 

also notable that in many instances of severe abdominal 

pain, no definitive underlying cause can be identified.19 In 

our study, abdominal pain was a presenting complaint in 

all patients (100%), which is consistent with our  

 

inclusion criteria focusing on individuals with acute 

abdominal presentations. Comparable findings were 

reported by Gupta et al, where 32.9% of patients 

presented with acute abdomen and by Shabbir et al, who 

found similar presentations in 32% of cases.19,20 

However, a markedly lower frequency (4.15%) was 

observed in a Sri Lankan cohort studied by Weerakoon in 

2009.21 

Ultrasonographic findings in our study revealed that free 

fluid in peritoneal cavity was the most prevalent 

abnormality (54.88%), followed by thickened bowel wall 

(52.44%) and inflamed appendix (50%). Notably, 

collapsed IVC was found in 42.68% of patients. 

Additional features included gallbladder wall thickening 

(36.59%), hepatomegaly (23.17%) and pleural effusion 

(18.29%). These findings are in line with previous reports 

by Bashir et al, who documented ascites, pleural effusion 

and hepatosplenomegaly as common sonographic 

features among hospitalized dengue patients.8 

Similar results were observed in studies conducted by 

Osam S. Abdo et al and Jitendra Parmar et al, where 

ultrasonographic evidence of plasma leakage, including 

gallbladder wall thickening, ascites, pleural effusion, 
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hepatomegaly and splenomegaly, was frequently reported 

among patients with severe dengue. These findings 

support the growing consensus that abdominal 

ultrasonography is an effective modality for early 

detection of plasma leakage in dengue.14,22 

In terms of final diagnoses, acute appendicitis was 

confirmed in 21.95% of our patients. However, 

differentiating true appendicitis from dengue-induced 

pseudo-appendicitis can be clinically challenging. In one 

illustrative case from Gupta et al, a patient presented with 

classic signs of appendicitis, including right iliac fossa 

pain and localized tenderness.20 USG confirmed an 

inflamed appendix; however, the patient was later 

diagnosed with dengue fever based on thrombocytopenia 

and recovered with supportive care, without surgical 

intervention. This mirrors previous findings where 

dengue mimicked acute appendicitis both clinically and 

radiologically, yet lacked histological evidence of 

bacterial infection.13,23-25 

Acute hepatitis was diagnosed in 9.76% of our patients 

and has also been recognized as a common atypical 

manifestation in prior studies, including by Nimmagadda 

et al and by Gupta et al.26,20 Hepatomegaly, although 

frequently observed, does not always correlate with 

disease severity.27 Acute cholecystitis, found in 18.29% 

of our cases, is believed to result from gallbladder wall 

edema due to plasma leakage. Although acalculous 

cholecystitis is relatively rare in dengue fever, it has been 

described in the literature.12 The diagnosis relies on both 

clinical and sonographic criteria. Importantly, gallbladder 

wall thickening generally resolves with the natural course 

of the disease and does not typically require surgical 

intervention.28-31 

Acute pancreatitis, though rare, is another known 

complication of severe dengue. Its pathogenesis is not 

entirely understood but may involve direct viral invasion, 

ischemic injury secondary to shock or immune-mediated 

mechanisms.32 In this study, DSS was confirmed in 

42.68% of cases and was often the underlying cause of 

the acute abdominal presentation. These findings align 

with those of Premaratna et al, who reported 12 cases of 

dengue mimicking appendicitis, most of whom had 

leucopenia and thrombocytopenia, key clues to dengue 

diagnosis during epidemics.33 

A recent review of 357 dengue patients revealed that 

12.04% presented with acute abdominal pain with signs 

of peritonitis, while 10.64% had no abdominal pain.1 The 

exact mechanism behind the acute abdominal pain in 

dengue remains unclear. Hypotheses include mesenteric 

lymphadenitis, serous effusions, plasma leakage and 

lymphocytic infiltration, all of which may lead to 

inflammatory changes mimicking true surgical 

emergencies.16,34 Shamim et al also highlighted that 

patient with abdominal pain often had complications like 

DHF or DSS, emphasizing the importance of recognizing 

these presentations to avoid unnecessary surgical 

interventions.1 Ultimately, although abdominal pain is 

common in dengue fever, it may also be the primary 

presenting symptom. Such patients may present to 

medical, surgical, gastroenterology or emergency 

departments. Failure to promptly recognize dengue-

related causes of abdominal pain can lead to unnecessary 

surgeries, delayed treatment and increased morbidity. 

Therefore, ultrasonography, supported by laboratory 

findings (e.g., thrombocytopenia, leukopenia), is crucial 

in differentiating dengue-related abdominal pain from 

true surgical emergencies. 

This single-center study was conducted at a tertiary 

pediatric hospital, which may limit the generalizability of 

the findings to other populations or healthcare settings. 

Additionally, the study focused only on diagnosis and 

recovery outcomes, without evaluating prognosis, 

treatment stages or treatment-related complications. 

There is scope for further studies with long-term follow-

up to address these aspects. 

CONCLUSION  

This study emphasizes the significant role of 

ultrasonography in diagnosing Dengue Shock Syndrome 

(DSS) among pediatric patients presenting with acute 

abdominal pain, a clinical scenario that often mimics 

surgical emergencies such as acute appendicitis. 

Ultrasonographic features like collapsed IVC, free 

peritoneal fluid, gallbladder wall thickening and pleural 

effusion have proven highly suggestive of DSS and can 

effectively differentiate it from other abdominal 

pathologies. 

With a sensitivity of 88.6%, specificity of 85.1% and an 

overall diagnostic accuracy of 86.6%, ultrasonography 

proved to be a highly reliable, non-invasive diagnostic 

modality in resource-limited, dengue-endemic settings. 

When used alongside laboratory markers such as 

thrombocytopenia, hemo-concentration and positive 

dengue serology, it enables clinicians to make timely and 

accurate diagnoses, reducing the risk of unnecessary 

surgical interventions and improving patient outcomes. 

Recommendations 

Further multi-centre studies, including adult populations, 

are needed to integrate ultrasonography and laboratory 

parameters for the early detection of DSS. 
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