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Abstract 

Background: Pediatric cutaneous hemangiomas (CHs) and vascular malformations (VMs) are common vascular anomalies 

requiring accurate differentiation for appropriate management. Ultrasonography (USG) and dermoscopy are non-invasive 

diagnostic tools that aid in their classification. This study evaluates the correlation between USG and dermoscopic findings 
in diagnosing these conditions. 

Methods: A retrospective cross-sectional study was conducted on 100 pediatric patients diagnosed with CHs or VMs at a 

tertiary care center. Demographic data, ultrasonographic features, and dermoscopic findings were analyzed. 

Histopathological confirmation was available for 40 cases. Sensitivity, specificity, and concordance between USG and 
dermoscopy were assessed. 

Results: The study population had a mean age of 2.8 ± 1.6 years, with 55% males and 45% females. Hemangiomas 

accounted for 64% of cases, while 36% were vascular malformations. USG findings showed 81.25% of hemangiomas as 

hypoechoic lesions with increased vascularity. VMs were categorized as low-flow (61.1%) or high-flow (38.9%). 
Dermoscopy of CHs revealed red-blue lacunae (75%) and white linear structures (34.4%), while VMs exhibited arborizing 

telangiectasias (50%) and blue/purple structures (58.3%). The USG-dermoscopy concordance rate was 86%, with 92.3% 

sensitivity and 88.1% specificity for CHs, and 85.7% sensitivity and 90.5% specificity for VMs. 

Conclusion: USG and dermoscopy provide a highly accurate, non-invasive approach for diagnosing pediatric vascular 
anomalies. Their combined use enhances diagnostic confidence, improving early identification and management of CHs and 

VMs. 

Keywords: Ultrasonography, Dermoscopy, Hemangioma, Vascular Malformation, Pediatric Dermatology, Non-Invasive 
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Introduction 
Pediatric cutaneous hemangiomas (CHs) and vascular 

malformations (VMs) are among the most prevalent 

vascular anomalies encountered in children1. These 
conditions, while often benign, necessitate precise 

differentiation due to their varying implications for 

management and treatment. CHs are characterized by 

a proliferation of endothelial cells leading to a mass of 

blood vessels, while VMs represent a spectrum of 

vascular anomalies that can be classified into low-

flow and high-flow types2. The clinical presentation 

of these conditions can overlap, making accurate 
diagnosis critical for effective management. 

In recent years, non-invasive diagnostic tools such as 

ultrasonography (USG) and dermoscopy have gained 

prominence in the evaluation of vascular anomalies. 
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USG provides valuable insights into the vascular 

characteristics and structural features of lesions, while 

dermoscopy allows for detailed visualization of 

surface patterns and colors that can aid in 

differentiation3. The integration of these two 

modalities offers a comprehensive approach to the 

diagnosis of CHs and VMs, enhancing the clinician's 

ability to make informed decisions regarding 
treatment4. 

This study aims to explore the correlation between 

USG and dermoscopic findings in pediatric patients 

diagnosed with CHs and VMs. By analyzing the 

demographic data, ultrasonographic features, and 

dermoscopic findings, we seek to establish the 

diagnostic accuracy of these non-invasive techniques. 

Additionally, we will assess the sensitivity, 

specificity, and concordance between USG and 

dermoscopy, providing insights into their combined 

utility in clinical practice. 

 

Methodology 

Study Design and Setting 
This retrospective cross-sectional study was 

conducted at Dr. Patnam Mahender Reddy Institute of 

Medical Sciences,Ranga Reddy, Telangana, India., 
over a period from May 2020 to April 2021. The 

study aimed to evaluate the correlation between 

ultrasonographic (USG) and dermoscopic findings in 

diagnosing pediatric cutaneous hemangiomas (CHs) 

and vascular malformations (VMs). 

 

Study Population 
A total of 100 pediatric patients (aged 1 month to 8 

years) presenting with clinically suspected CHs or 

VMs were included. The diagnosis was confirmed 

through ultrasonography and dermoscopy, and 

histopathological examination was available for 40 

cases. 

 

Inclusion Criteria 
Pediatric patients aged ≤ 8 years with cutaneous 

vascular anomalies. 
Cases diagnosed with CHs or VMs based on clinical 

examination, USG, and dermoscopy. 

Patients with complete medical records. 

 

Exclusion Criteria 
Patients with non-vascular skin lesions. 

Cases with incomplete imaging or clinical data. 

Previously treated cases of hemangiomas or vascular 

malformations5. 

 

Data Collection 
Patient demographics, lesion characteristics, 

ultrasonographic features, and dermoscopic findings 

were recorded. USG was performed using a high-

frequency linear probe (7–12 MHz) to assess 

echogenicity, vascularity, and lesion depth. 

Dermoscopic images were captured using a polarized 

handheld dermatoscope to evaluate vascular patterns 

and pigmentation. 

 

Outcome Measures 
USG Findings: Lesions were classified based on 

echogenicity, Doppler vascularity, and flow 

characteristics (low-flow vs. high-flow). 

 
Dermoscopy Findings: Patterns such as red-blue 

lacunae, telangiectasias, and vascular structures were 

documented6. 

 
Diagnostic Accuracy: Sensitivity, specificity, and 

concordance between USG and dermoscopy were 

determined, with histopathology as the reference in 40 

cases. 

 

Data Analysis 
Statistical analysis was performed using SPSS version 

25.0. Sensitivity, specificity, and concordance rates 

were calculated for USG and dermoscopy in 

diagnosing CHs and VMs. Descriptive statistics were 

used for demographic and lesion characteristics. 

 

Ethical Considerations 
The study was approved by the Institutional Ethics 

Committee of Dr. Patnam Mahender Reddy Institute 

of Medical Sciences. As a retrospective study, patient 

consent was waived, and confidentiality was 

maintained. 

 

Results 
This retrospective cross-sectional study evaluated 100 

pediatric cases of cutaneous hemangiomas (CHs) and 

vascular malformations (VMs) to assess the 

diagnostic correlation between ultrasonography 

(USG) and dermoscopy. The key findings are 

presented below. 

 

Demographic Data 
The study included 100 children with a mean age of 

2.8 ± 1.6 years (range: 1 month to 8 years). Among 
them, 55% were male and 45% were female (Table 1). 

 

Lesion Distribution 
Of the total cases, 64% were diagnosed as 

hemangiomas, while 36% were vascular 

malformations (Table 2). 

 

Ultrasonographic Findings 
Ultrasonographic evaluation revealed that 81.25% of 

hemangiomas presented as hypoechoic lesions with 

increased vascularity on Doppler, while 18.75% 

displayed mixed echogenicity with variable 

vascularity. Among vascular malformations, 61.1% 

were classified as low-flow, while 38.9% were high-

flow lesions. Additionally, 25% of vascular 

malformations exhibited venous components with 

phleboliths (Table 3). 
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Dermoscopy Findings 
Dermoscopy of hemangiomas revealed red-blue 

lacunae in 75% of cases, white linear structures in 

34.4%, and central homogeneous reddish areas in 

60.9%. Conversely, vascular malformations 

demonstrated arborizing telangiectasias in 50% of 

cases, blue or purple vascular structures in 58.3%, and 

an absence of lacunae in 80.5% (Table 4). 

 

Diagnostic Correlation 
A high diagnostic concordance of 86% was observed 

between ultrasonography and dermoscopy. When 

compared to histopathological confirmation in 40 

available cases, hemangiomas demonstrated a 

sensitivity of 92.3% and specificity of 88.1%, while 

vascular malformations showed a sensitivity of 85.7% 

and specificity of 90.5% (Table 5). 

Table 1: Demographic Data 

Variable Value 

Mean Age (years) 2.8 ± 1.6 

Male (%) 55 (55%) 

Female (%) 45 (45%) 

 

Table 2: Lesion Distribution by Type 

Lesion Type Number (%) 

Hemangiomas 64 (64%) 

Vascular Malformations 36 (36%) 

 

Table 3: Ultrasonographic Findings 

Lesion Type Finding Additional Findings 

Hemangiomas (n=64) 
Hypoechoic lesions with increased 

vascularity on Doppler (81.25%) 

Mixed echogenicity with 

variable vascularity (18.75%) 

Vascular Malformations 

(n=36) 
Low-flow malformations (61.1%) 

High-flow malformations 

(38.9%) 

 

Table 4: Dermoscopy Findings 

Lesion Type Finding Additional Findings 

Hemangiomas (n=64) Red-blue lacunae (75%) White linear structures (34.4%) 

Vascular Malformations 

(n=36) 

Arborizing telangiectasias 

(50%) 

Blue or purple vascular 

structures (58.3%) 

 

Table 5: Diagnostic Correlation 

Parameter Value 

USG-Dermoscopy Concordance Rate 86% 

Sensitivity (Hemangiomas) 92.3% 

Specificity (Hemangiomas) 88.1% 

Sensitivity (Vascular Malformations) 85.7% 

Specificity (Vascular Malformations) 90.5% 

 

 
Figure No:1.Lesion Distribution by Type 
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Figure No:2.Diagnostic Correlation 

 

Discussion 
Pediatric cutaneous hemangiomas and vascular 

malformations are among the most common vascular 

anomalies encountered in clinical practice. Their 

differentiation is crucial for appropriate management, 

as hemangiomas often undergo spontaneous 
regression, whereas vascular malformations tend to 

persist and may require intervention. In this study, we 

evaluated the correlation between ultrasonographic 

and dermoscopic findings in diagnosing these 

conditions, demonstrating a high concordance rate of 

86%, reinforcing the reliability of these non-invasive 

diagnostic modalities7,8. 

 

Ultrasonographic and Dermoscopic Correlation 
Ultrasonography is widely recognized as the first-line 

imaging modality for evaluating vascular lesions. In 

this study, 81.25% of hemangiomas exhibited 

hypoechoic echotexture with increased vascularity on 

Doppler, which aligns with findings reported in 

previous literature. Vascular malformations were 

further classified into low-flow (61.1%) and high-flow 

(38.9%) subtypes, aiding in their distinction9. 
Dermoscopy enhanced diagnostic precision by 

identifying characteristic red-blue lacunae in 75% of 

hemangiomas and arborizing telangiectasias in 50% 

of vascular malformations, consistent with prior 

studies. These findings suggest that dermoscopy 

complements ultrasonography in differentiating 

vascular anomalies, particularly in ambiguous cases10. 

 

Comparison with Previous Studies 
Our study findings are comparable to existing 

literature. A previous study by Chen et al11. (2010) 

reported a sensitivity of 90% and specificity of 85% 

for ultrasonography in diagnosing hemangiomas, 

which aligns with our study's values of 92.3% 

sensitivity and 88.1% specificity. Similarly, 

dermoscopic evaluation of vascular malformations in 

studies by Viswan et al12. (2022) demonstrated a high 

correlation with histopathological patterns, supporting 

its utility as a diagnostic adjunct. 

 

Clinical Implications 
The combined use of ultrasonography and 

dermoscopy significantly improves the accuracy of 
diagnosing pediatric vascular anomalies. 

Ultrasonography provides structural and 

hemodynamic insights, while dermoscopy offers 

surface morphological details, allowing for a non-

invasive, early diagnosis, reducing the need for 

histopathological confirmation in most cases12. This 

approach is particularly beneficial in pediatric 

populations, minimizing discomfort and unnecessary 

procedures. 

 

Limitations and Future Directions 
Despite its strengths, this study has certain limitations. 

First, it was a retrospective analysis, and the findings 

were dependent on available medical records. Second, 

histopathological confirmation was available for only 

40 cases, which, although representative, may not 

fully generalize to all pediatric vascular anomalies. 
Future prospective studies with larger sample sizes 

and long-term follow-up could further validate these 

findings and assess the impact of these diagnostic 

methods on clinical decision-making. 

 

Conclusion 
This study highlights the high diagnostic accuracy of 

ultrasonography and dermoscopy in differentiating 

pediatric cutaneous hemangiomas from vascular 

malformations. The 86% concordance rate supports 

the combined use of both modalities as a non-

invasive, reliable approach for early diagnosis and 

management. Integrating these techniques into routine 

clinical practice can reduce diagnostic uncertainty, 

minimize invasive procedures, and optimize patient 

outcomes in pediatric dermatology and radiology. 
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