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Abstract: Background: Sacrococcygeal teratoma (SCT) is the most common 

congenital tumor in infants, with early diagnosis and accurate preoperative 

characterization being crucial for optimal management. Imaging modalities, 

particularly X-ray and ultrasonography (USG), play a key role in identifying tumor 

features and guiding surgical planning. This study aimed to correlate imaging 

findings with histopathological outcomes in infants and toddlers with SCT. 

Methods: This cross-sectional observational study was conducted at the Department 

of Radiology and Imaging, Bangladesh Shishu Hospital and Institute, Dhaka, 

Bangladesh, from December 2020 to March 2025. A total of 40 infants and toddlers 

with SCT who underwent surgical excision were included consecutively. X-ray and 

USG evaluations were performed preoperatively, assessing features such as soft 

tissue mass, calcifications, cystic and solid components, mixed echogenicity and 

vascularity. Histopathology was considered the gold standard, classifying tumors as 

mature or immature. Imaging findings were correlated with histopathological 

diagnosis. Results: Among the 40 patients, 55% were aged 6–12 months and 65% 

were female. Histopathology revealed 38 (95%) mature and 2 (5%) immature 

teratomas. X-ray showed a soft tissue mass in 75% of cases, calcifications in 30% 

and bony involvement in 10%. USG demonstrated cystic components in 70%, solid 

components in 40%, mixed echogenicity in 35%, calcifications in 25% and 

vascularity in 15%. Imaging correctly identified 38 mature tumors as benign, while 

2 were immature tumors. Conclusion: Conventional X-ray and USG demonstrate 

high concordance with histopathology and effectively identify mature SCTs, while 

highlighting features suggestive of immaturity. These modalities remain valuable 

tools for preoperative assessment, especially in resource-limited settings.  

Keywords: Sacrococcygeal Teratoma, Infant, Ultrasonography, X-ray, 

Histopathology, Imaging Correlation. 
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INTRODUCTION 
Sacrococcygeal teratoma (SCT) is the most 

common congenital tumor in neonates and infants, 

arising from pluripotent cells at the caudal end of the 

embryo. Its incidence is estimated at 1 in 35,000 to 

40,000 live births, with a female predominance reported 

in most series [1]. The tumor varies in size, composition 

and anatomical extension and can present with both 

cystic and solid components. Early diagnosis and 

accurate characterization are essential because the 

prognosis depends largely on timely surgical excision, 

histopathological nature of the lesion and the presence or 

absence of malignant elements [2]. 

 

Imaging plays a central role in the preoperative 

evaluation of SCT. Plain radiography (X-ray) is often the 

initial modality, useful for detecting soft tissue masses, 

calcification and bony involvement [3]. However, 

ultrasonography (USG) is more frequently employed in 

pediatric patients due to its non-invasiveness, absence of 

ionizing radiation and ability to distinguish between 
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cystic and solid elements. Doppler assessment further 

adds value by identifying internal vascularity, which may 

be suggestive of a more aggressive lesion [4]. Despite 

these advantages, imaging cannot always reliably 

differentiate between mature and immature teratomas, 

which have different clinical implications [5]. Mature 

teratomas are generally benign, whereas immature 

teratomas may carry a risk of malignant transformation 

and recurrence, necessitating closer follow-up and 

sometimes adjuvant therapy [6]. 

 

Histopathological examination remains the 

gold standard for definitive diagnosis and classification 

of SCT. It provides critical information about the 

maturity of the tumor, the presence of immature 

neuroectodermal tissue and any malignant 

transformation [7]. While radiological findings can guide 

clinical suspicion, correlation with histopathology is 

essential for accurate diagnosis and treatment planning 

[8]. Several studies across the world have attempted to 

evaluate the diagnostic accuracy of imaging in predicting 

histopathological outcomes in SCT [9, 10]. 

 

In a resource-limited setting, where advanced 

cross-sectional modalities such as magnetic resonance 

imaging (MRI) are not always accessible, reliance on 

conventional X-ray and ultrasonography is common 

[11]. Therefore, understanding the diagnostic utility of 

these widely available modalities in correlation with 

histopathological findings is crucial. Such evidence will 

not only strengthen clinical decision-making but also 

reduce unnecessary investigations, optimize resource 

utilization and improve patient care [12]. 

 

The present study was undertaken to evaluate 

the imaging characteristics of sacrococcygeal teratoma 

on X-ray and ultrasonography and to correlate these 

findings with histopathological outcomes in infants and 

toddlers managed at a tertiary pediatric hospital in 

Bangladesh. By analyzing both modalities against the 

histopathological gold standard, this study aimed to 

assess the diagnostic value of conventional imaging and 

determine its role in predicting tumor maturity. 

 

 

METHODOLOGY & MATERIALS 
This cross-sectional observational study was 

conducted in the Department of Radiology and Imaging, 

Bangladesh Shishu Hospital and Institute, Dhaka, 

Bangladesh, over a period of four years and three 

months, from December 2020 to March 2025. A total of 

40 infants and toddlers diagnosed with sacrococcygeal 

teratoma (SCT) and subsequently managed surgically 

were included in the study. Patients were selected 

consecutively and those with incomplete records or 

inadequate histopathological confirmation were 

excluded. All enrolled patients underwent initial imaging 

evaluation with plain radiography (X-ray) and 

ultrasonography (USG) prior to surgery. X-ray studies 

were performed in standard anteroposterior and lateral 

projections and features such as the presence of a soft 

tissue mass, calcification and bony involvement were 

assessed. Ultrasonography was performed using high-

frequency linear and convex probes and findings 

including cystic components, solid elements, mixed 

echogenicity, calcification and vascularity on Doppler 

were recorded. Imaging interpretations were made by 

experienced pediatric radiologists who were blinded to 

the histopathological outcomes. Following surgical 

excision of the tumor, all specimens were submitted for 

histopathological examination in the pathology 

department. Histopathological diagnosis was considered 

the gold standard and was classified as mature or 

immature teratoma based on established microscopic 

criteria. Data on demographic characteristics, imaging 

findings and histopathology were collected in a 

structured proforma. The correlation between imaging 

impressions and histopathological diagnosis was 

analyzed and diagnostic performance of imaging in 

predicting immature lesions was calculated in terms of 

sensitivity, specificity, positive predictive value and 

negative predictive value. All data were entered into 

Microsoft Excel and analyzed using SPSS version 25. 

Descriptive statistics were presented as frequency and 

percentage, while chi-square or Fisher’s exact test was 

applied where appropriate to assess associations between 

imaging features and histopathological types. 

 

RESULTS 
 

Table 1: Demographic Characteristics of Patients (n = 40) 

Variable Frequency (n) Percentage (%) 

Age group     

6–12 months 22 55 

13-18 months 18 45 

Sex     

Male 14 35 

Female 26 65 

 

Table 1 Demographic characteristics of 40 

infants and toddlers with sacrococcygeal teratoma. More 

than half of the patients (55%) were between 6–12 

months of age, while 45% were between 13–18 months. 

A female predominance was observed, with 65% of the 

cases occurring in girls compared to 35% in boys. 
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Table 2: Histopathological Diagnosis of Sacrococcygeal Teratoma (n = 40) 

Histopathological Type Frequency (n) Percentage (%) 

Mature Teratoma 38 95 

Immature Teratoma 2 5 

 

Table 2 shows the histopathological diagnosis 

of sacrococcygeal teratoma among the study population. 

Mature teratoma was the predominant type, observed in 

38 cases (95%), while immature teratoma was identified 

in only 2 cases (5%). 

 

Table 3: X-ray Findings in Sacrococcygeal Teratoma (n = 40) 

X-ray Features Present n (%) Absent n (%) 

Soft tissue mass 30 (75.0) 10 (25.0) 

Calcification 12 (30.0) 28 (70.0) 

Bony involvement 4 (10.0) 36 (90.0) 

 

Table 3 shows the X-ray findings of 

sacrococcygeal teratoma in the study cohort. A soft 

tissue mass was the most frequent feature, present in 30 

patients (75%). Calcification was detected in 12 cases 

(30%), while bony involvement was relatively 

uncommon, noted in only 4 patients (10%). 

 

Table 4: Ultrasonography Findings in Sacrococcygeal Teratoma (n = 40) 

USG Features Present n (%) Absent n (%) 

Cystic component 28 (70.0) 12 (30.0) 

Solid component 16 (40.0) 24 (60.0) 

Mixed echogenicity 14 (35.0) 26 (65.0) 

Calcification (echogenic foci) 10 (25.0) 30 (75.0) 

Vascularity (on Doppler) 6 (15.0) 34 (85.0) 

 

Table 4 shows the ultrasonography (USG) 

findings in infants and toddlers with sacrococcygeal 

teratoma. A cystic component was observed in the 

majority of cases (28, 70%), while a solid component 

was present in 16 patients (40%). Mixed echogenicity 

was noted in 14 cases (35%), calcification in 10 cases 

(25%) and internal vascularity on Doppler imaging was 

relatively uncommon, detected in 6 patients (15%). 

 

Table 5: Correlation of Imaging Findings with Histopathology (n = 40) 

Imaging Impression Histopathological Impression Total 

Mature Immature 

Benign 38 2 40 

Total 38 2 40 

 

Table 5 shows the correlation between imaging 

impressions and histopathological findings in 

sacrococcygeal teratoma. Of the 38 cases interpreted as 

benign or likely mature on imaging, while 2 were 

immature tumors. 

 

DISCUSSION 
Sacrococcygeal teratoma (SCT) is the most 

common congenital tumor in neonates and infants, with 

a higher incidence in females, which aligns with our 

finding of 65% female predominance in the study cohort. 

Saha et al., and Brillantino et al., similarly reported 

female preponderance and emphasized the importance of 

early diagnosis for optimal outcomes [13, 14]. Our study 

demonstrated that the majority of SCTs were mature 

(95%), consistent with previous reports indicating that 

mature teratomas constitute the predominant 

histopathological type in infants [15, 16]. Immature 

teratomas were rare (5%) in our series, reflecting their 

lower prevalence in this age group. 

 

Imaging plays a pivotal role in the preoperative 

evaluation of SCT. In our study, X-ray identified a soft 

tissue mass in 75% of patients, with calcifications in 30% 

and bony involvement in 10%. These findings are 

consistent with the literature, as Rossini et al., 

highlighted the utility of plain radiography in detecting 

soft tissue masses and calcified elements in pediatric 

sacrococcygeal lesions [17]. Although X-ray provides 

basic structural information, it may underestimate 

internal tumor complexity, especially in differentiating 

mature from immature components. 

 

Ultrasonography proved more informative, 

revealing cystic components in 70% of cases, solid 

elements in 40%, mixed echogenicity in 35%, 

calcifications in 25% and vascularity on Doppler in 15%. 

This distribution aligns with the observations of Zhou et 

al., and Yadav et al., who reported that USG effectively 

delineates cystic and solid components, thereby assisting 

in preoperative planning [18, 19]. The presence of 

vascularity and mixed echogenicity in some lesions may 
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indicate a higher likelihood of immaturity or potential 

malignancy, a finding echoed in Sunil Kumar et al., [20]. 

 

The correlation between imaging and 

histopathology in our study demonstrated high 

concordance. Among the 40 cases 38 cases interpreted as 

benign on imaging, all were confirmed as mature on 

histopathology. Of the two cases were confirmed as 

immature. This underscores the diagnostic value of 

conventional imaging, although a small subset of mature 

lesions may appear immature on USG, as reported by 

Choden et al., and Lu et al., [15-21]. Thus, while imaging 

provides critical guidance, histopathological 

confirmation remains the gold standard. 

 

Our findings highlight that in a resource-limited 

setting, conventional imaging modalities such as X-ray 

and USG can provide valuable preoperative information. 

Abbas et al., emphasized that when advanced modalities 

like MRI are unavailable, USG combined with plain 

radiography can effectively guide surgical decision-

making [22]. Similarly, Cass and Brillantino et al., noted 

that early imaging helps in assessing tumor size, cystic 

versus solid composition and potential involvement of 

adjacent structures, which is crucial for minimizing 

surgical complications [14-23]. Furthermore, our study 

supports previous reports that the vast majority of SCTs 

in infancy are mature and have favorable outcomes after 

complete excision [13-16].  

 

Limitations of the Study 

Limitations of our study include the small 

sample size and the low number of immature teratomas, 

which limited detailed statistical analysis of diagnostic 

performance for these lesions. Despite these limitations, 

our findings provide locally relevant evidence supporting 

the use of X-ray and USG in the preoperative evaluation 

of SCT in infants and toddlers. Future multicenter studies 

with larger sample sizes and inclusion of advanced 

imaging modalities could further refine diagnostic 

accuracy and risk stratification in this population. 

 

CONCLUSION 
In conclusion, this study demonstrates that 

conventional imaging, particularly ultrasonography, 

correlates well with histopathological findings in SCT. 

X-ray provides complementary structural information, 

while USG effectively delineates cystic and solid 

components and identifies features suggestive of 

immaturity. These findings support the continued use of 

X-ray and USG as accessible, reliable tools for 

preoperative assessment, especially in resource-

constrained settings. 
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