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 Abstract 

Introduction 
Testicular tumors require accurate and timely diagnosis to guide appropriate 
clinical management. Ultrasonography (US) is widely used as the first-line 
modality due to its accessibility and cost-effectiveness. This study aimed to 
determine the diagnostic accuracy of US in detecting testicular tumors using MRI 
as the reference standard. 
Methodology 
This cross-sectional validation study included 128 male patients aged ≥18 years. 
Patients presenting with scrotal symptoms between September 2024 and 
December 2025 were included using consecutive sampling technique. All patients 
underwent US followed by MRI on a 1.5T scanner at radiology department of 
Ayub Teaching Hospital- Abbottabad. MRI findings served as the diagnostic 
standard. validity parameters were calculated from a 2x2 contingency between 
US findings taking MRI findings as reference standard. Associations between 
imaging and clinical features and tumor diagnosis were assessed at a 5% 
significance level. 
Results 
MRI confirmed a testicular tumor in 87 (67.9%) patients. US correctly identified 
73 of these cases. The diagnostic performance of US was: sensitivity 83.91%, 
specificity 75.61%, PPV 87.95%, NPV 68.89%, and overall diagnostic 
accuracy 81.25%. Sonographic features significantly associated with tumor 
diagnosis included hypoechogenicity, irregular margins, and heterogeneous 
echotexture (p < 0.001). MRI features significantly associated with tumors 
included hypo-/isointensity on T1-weighted images, hyperintensity on T2-weighted 
images, restricted diffusion, and contrast enhancement (p < 0.001). Clinical 
variables such as age, lesion size, and symptom duration were not significantly 
associated with presence of tumor. 
Conclusions 
Ultrasonography demonstrates moderate to high sensitivity and diagnostic 
accuracy. Testicular sonography is an appropriate first-line investigation for 
suspected testicular tumors. However, MRI is indispensable for lesions with 
equivocal or suspicious sonographic features, as it improves lesion 
characterization and reduces misclassification.  
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ITRODUCTION 
Testicular tumors, about 1% of male cancers, pose 
a significant health concern due to rising 
incidence (1,2). Accurate and timely diagnosis is 
crucial for effective treatment and management. 
Among the various diagnostic modalities, 
ultrasonography (US) and MRI are the most 
prominent (3,4). US is typically the first-line 
imaging technique for evaluating testicular 
abnormalities due to its accessibility, cost-
effectiveness, and real-time imaging capabilities. It 
provides essential information about the size, 
location, and internal characteristics of the lesion, 
aiding in the differentiation between benign and 
malignant tumors. High-frequency transducers 
used in US can detect even small lesions, making 
it an invaluable tool in initial assessments (5). 
Specific features on US, such as hypoechoic areas, 
irregular margins, and internal vascularity assessed 
by Doppler imaging, are indicative of malignancy 
(6). 
Despite its advantages, ultrasonography has 
limitations, particularly in distinguishing certain 
benign from malignant lesions and in the precise 
characterization of complex testicular tumors. 
This is where advanced imaging capabilities of 
MRI come into play. MRI offers detailed tissue 
characterization through various sequences and 
parameters, such as T1-weighted imaging, T2-
weighted imaging, diffusion-weighted imaging 
(DWI), apparent diffusion coefficient (ADC) 
values and post-contrast imaging. MRI has the 
ability to differentiate between tumor types and 
stages, providing crucial information for planning 
treatment strategies (7,8). 
In clinical practice, the integration of US and MRI 
allows for a comprehensive evaluation of testicular 
tumors. Initial screening with US followed by 
confirmatory and detailed assessment with MRI 
ensures high diagnostic accuracy, guiding 
appropriate clinical management (9). This 
combined approach helps in not only diagnosing 
the presence of a tumor but also in understanding 
its nature, extent, and possible histological type, 
which are pivotal for determining the optimal 
therapeutic approach (10). The synergy of both 
imaging modalities enhances diagnostic accuracy, 

ultimately improving patient outcomes in the 
management of testicular tumors (11,12).  
However, there is paucity of information related to 
diagnostic role of US for testicular tumors in 
population of Hazara region of KPK. Therefore, 
this study aims to assess the diagnostic accuracy of 
US in this population. Findings of the study may 
improve clinical decision-making in the 
management of testicular tumors. The findings are 
expected to provide guiding US features for when 
MRI should be utilized in the diagnostic workup. 
This will streamline the decision-making process, 
reduce unnecessary imaging, and optimize patient 
care and resource allocation. 
 
MATERIAL AND METHODS: 
The study was designed as a cross-sectional 
validation study conducted at the Department of 
Diagnostic Radiology at Ayub Teaching Hospital, 
Abbottabad. The research aimed to assess the 
diagnostic accuracy of US in diagnosing testicular 
tumors, using MRI as the gold standard. Ethical 
approval was obtained prior to commencement, 
and a total sample size of 128 participants was 
determined based on the anticipated frequency of 
testicular tumors (48.55%) and the sensitivity 
(88.8%) and specificity (78.1%) of US, with an 
absolute precision of 10% and a 95% confidence 
interval (13). A non-probability, consecutive 
sampling technique was employed to recruit 
eligible participants. 
Male patients aged 18 years and above, presenting 
with symptoms such as painless swelling, heaviness 
or aching in the scrotum, and sudden fluid 
accumulation, were included in the study. Patients 
with known undescended testes or those who had 
undergone orchiectomy were excluded. Informed 
consent was obtained from all participants after 
explaining the aims, procedures, risks, and 
benefits of the study. Confidentiality of 
participants' data was strictly maintained, and they 
were informed about their right to withdraw from 
the study at any time without affecting their 
treatment. 
Data collection was carried out over a 16 months 
period (September 2024 till December 2025). 
Ethics approval was obtained from the medical 
ethics committee of Ayub Medical Teaching 
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Institution (RC-EA-2024/160). Demographic 
information, including age, gender, duration of 
symptoms, findings of US and MRI, were 
recorded on a proforma. Medical records were also 
reviewed to gather relevant clinical history, 
including any comorbidities such as diabetes and 
hypertension, as well as previous imaging studies. 
The diagnostic process involved US as the initial 
imaging modality. If clinically indicated, it was 
followed by MRI for confirmation and further 
characterization of the testicular lesions. All MRI 
scans were performed using a standardized 
protocol on a 1.5T MRI system, which included 
T1-weighted, T2-weighted, FLAIR, ADC, DWI, 
T2*-weighted sequences, and post-contrast 
imaging. Each MRI was interpreted by a 
consultant radiologist with at least five years of 
post-fellowship experience. 

Statistical analysis was performed using SPSS 
version 27.0. The normality of continuous 
variables, such as age and duration of symptoms, 
was assessed using the Shapiro-Wilk test. 
Descriptive statistics, including mean ± standard 
deviation (SD) and median (IQR), were used. 
Categorical variables, such as gender, residence, 
profession, education, and diagnosis, were 
expressed as frequencies and percentages. The 
diagnostic validity parameters of US in detecting 
testicular tumors were calculated from a 2x2 
contingency table between US findings with MRI 
findings as references standard. Stratification was 
applied to address potential effect modifiers, such 
as age, gender, and duration of symptoms. Post-
stratification, the chi-square test or Fisher’s exact 
test was used at a 5% significance level to 
determine any significant associations between 
clinical factors and MRI findings. 

 
RESULTS 
Table 1: Demographic and Clinical Characteristics of Participants 

Characteristic Mean ± SD Median (IQR) 
Age (Years) 42.55 ± 15.04 41.50 (29 - 56) 
Durations of symptoms (Months) 6.78 ± 3.35 7.0 (4.0 – 10.0) 
Size of lesion (cm) 2.99 ± 1.05 3.10 (2.04 – 3.82) 
Socio-demographic Characteristics Frequency (Percentage) 
Residence Rural 26 (20.3%) 

Urban 102 (79.7%) 
Profession Laborer 46 (35.9%) 

Other 39 (30.5%) 
Professional 43 (33.6%) 

Education No formal education/ 
Middle school 

37 (28.9%) 

High school 33 (25.8%) 
Bachelors 33 (25.8%) 
Master’s 25 (19.5%) 

Marital Status Married 63 (49.2%) 
Single 65 (50.8%) 

Diabetes Non-diabetic 112 (87.5%) 
Diabetic 16 (12.5%) 

Hypertension Non-hypertensive 109 (85.2%) 
Hypertensive 19 (14.8%) 

 
Table 1 summarizes the demographic and clinical 
characteristics of the participants. The sample 
included majority of urban (79.7%) residents, with 

a majority of participants being laborers (35.9%). 
The educational background varied, with 28.9% 
having no formal education or middle school 
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education, while 19.5% held a Master's degree. 
The age range of participants was between 18 and 
80 years, with a mean age of 42.55 years. The 
duration of symptoms ranged from 1 to 12 
months, with a median duration of 7 months. The 
size of the lesions varied between 1.5 cm and 5.0 

cm, with a mean size of 2.99 cm. These socio-
demographics shows a population of lower socio-
economic background with low literacy and poor 
health consciousness or inability to seek timely 
medical help. 

 
Table 2: Ultrasonographic features associated with testicular tumors 

Ultrasound Features Diagnosed as malignant 
tumor by MRI 

Total P value 

Yes No 
Hypoechoic Lesion Yes 63 20 83 0.009 

No 24 21 45 
Irregular Margins Yes 64 16 80 <0.001 

No 23 25 48 
Internal Vascularity Yes 64 25 89 0.149 

No 23 16 39 
Echotexture Heterogeneous 69 16 85 <0.001 

Homogeneous 18 25 43 
Presence of Calcifications Yes 11 4 15 0.636 

No 76 37 113 
 
Table 2 presents the US findings of MRI-
confirmed testicular tumors. Hypoechoic 
appearance, irregular margins and heterogenous 
echotexture were all significantly associated with a 
testicular tumor diagnosis by MRI (p = 0.009, p < 
0.001 and p < 0.001 respectively). However, the 
presence of internal vascularity and calcifications 

did not show a significant relationship with a 
diagnosis of testicular cancer (p = 0.149 and p = 
0.636, respectively). These results suggest that US 
is a valuable tool in assessment of testicular 
lesions, particularly echogenicity, echotexture and 
characteristics of lesion margins. 

 
Table 3: Characteristic Features of Testicular Tumors on MRI 

MRI Features Diagnosis of Tumor by MRI Total P value 
Yes No 

Hypo/ Iso-intense Lesion 
on T1WI 

Yes 82 6 88 <0.001 
No 5 35 40 

Hyperintense Lesion on 
T2WI 

Yes 50 8 58 <0.001 
No 37 33 70 

Restricted Diffusion  Yes 71 27 98 <0.001 
No 16 14 30 

Contrast Enhancement Yes 77 2 79 <0.001 
No 10 39 49 

Intra-tumoral Septa Yes 50 26 76 0.523 
No 37 15 52 

Cystic Changes Yes 20 12 32 0.444 
No 67 29 96 

Peri-tumoral Infiltration Yes 27 7 34 0.095 
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As shown in table 3, the characteristic features of 
testicular tumors on MRI, including hypo-/iso-
intensity on T1-weighted images, hyperintensity 
on T2-weighted images, restricted diffusion, and 
contrast enhancement, showed statistically 
significant correlations with MRI-confirmed 
tumors (p<0.001 for all the mentioned features). 
However, features such as intra-tumoral septa (p = 

0.523), cystic changes (p = 0.444), and peri-
tumoral infiltration (p = 0.095) did not show 
significant relationships with tumor presence. 
This could be due either to the lower occurrence 
of septation or cystic changes in testicular tumors 
or lower frequency of patients to present with 
these features at the time of the diagnostic 
workup. 

 
Table 4: Comparison of clinical Parameters of diagnosed cases of Testicular Tumor vs non-tumoral 
pathology. 

Clinical parameters Diagnosed by 
MRI 

N Mean SD P value 

Age (years) Yes 87 42.02 15.289 0.562 
No 41 43.68 14.629 

Size of Lesion (cm) Yes 87 3.0991 1.05317 0.08 
No 41 2.7505 1.01554 

Duration of Symptoms 
(months) 

Yes 87 7.14 3.271 0.079 
No 41 6.02 3.431 

 
Table 4 compares clinical parameters of patients 
with and without the diagnosis of testicular 
tumors by MRI. The analysis shows no significant 
difference in age (p = 0.562), symptom duration (p 

= 0.08), or lesion size (p = 0.079) between the 
patients with and without testicular tumors. This 
implies that clinical characteristics alone are 
insufficient for the diagnosis of a testicular tumor. 

 
Table 5: 2x2 contingency table Comparing the Testicular Tumor Diagnosis by Ultrasound and MRI 

 
  

Diagnosis of Testicular Tumor on MRI Total P value 
Yes No 

Diagnosis of Testicular 
Tumor on Ultrasound 

Yes 73 10 83 <0.001 
No 14 31 45 

Total 87 41 128 
 
Table 5 shows that out of 128 total participants, 
73 patients with a testicular tumor were identified 
correctly by ultrasound, yielding a True Positive 
(TP) of 73. On the other hand, 14 tumor cases 
were missed by ultrasound. The association 
between ultrasound findings and MRI diagnoses is 
statistically significant with a p-value of <0.001. 
The validity metrics as calculated from this 2x2 
contingency table showed a sensitivity of 83.91%, 
specificity of 75.61%, positive predictive value 
(PPV) of 87.95%, negative predictive value (NPV) 
of 68.89%, and a diagnostic accuracy of 81.25%, 

for correct diagnoses of testicular tumor made by 
ultrasound.  
 
DISCUSSION 
The findings of this study endorse the continued 
value of US as the first-line imaging modality for 
the evaluation of testicular tumors, while 
simultaneously affirming the superiority of MRI as 
the reference standard for definitive diagnosis. In 
our patients, US demonstrated a sensitivity and 
specificity that is consistent with previously 
reported ranges, thereby validating its role as a 
practical, accessible, and cost-effective diagnostic 
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tool. However, the modest false-positive and false-
negative rates observed highlight the inherent 
limitations of US in the differentiation between 
benign and malignant lesions. 
US has long been considered the cornerstone of 
scrotal imaging because of its real-time capability, 
lack of ionizing radiation, and wide availability 
(12,14). The results indicated that sonographic 
features such as hypoechoic texture, irregular 
margins, and heterogeneous echotexture showed 
significant concordance with diagnosis of 
testicular neoplasm. As per published literature, 
doppler and grayscale sonography can effectively 
identify hypoechoic intratesticular lesions, 
irregular margins, and internal vascularity—
features highly suggestive of malignancy (14,15). 
Our results align with Naz et al., who reported a 
diagnostic accuracy of 77% for Color Doppler US 
in testicular tumors (15), and with Belfield and 
Findlay-Line, who reaffirmed that although US 
provides reliable initial detection, morphological 
characterization remains challenging (14). Also, 
US may not reliably differentiate benign from 
malignant lesions—findings corroborated by 
recent studies emphasizing the overlapping 
morphological characteristics of testicular tumors 
on ultrasound (3). 
Despite these strengths, US is operator-dependent 
and sometimes inconclusive, especially in the 
assessment of complex or small lesions. MRI, 
particularly multiparametric MRI (mpMRI), 
provides superior soft-tissue contrast, advanced 
tissue characterization, and functional insights 
that go beyond the morphological details visible 
on US (12). Tsili et al. emphasized that MRI is 
strongly recommended in equivocal US cases, 
aiding in tumor localization, preoperative staging, 
and discrimination between germ-cell and non-
germ-cell neoplasms (12). Our findings resonate 
with this evidence, demonstrating that MRI was 
indispensable in confirming diagnoses and 
preventing misclassification. 
Emerging adjuncts in US, such as contrast-
enhanced ultrasound (CEUS) and 
sonoelastography, are beginning to bridge the gap 
between US and MRI. Gupta et al. reported that 
while conventional US is highly sensitive in 
detecting intratesticular masses, characterization 

of tumor type remains challenging; CEUS can 
provide additional specificity, especially in 
differentiating germ cell tumors from other 
neoplasms (16). Similarly, Xue et al. demonstrated 
that CEUS significantly improved accuracy over 
conventional US in discerning germ cell from non-
germ cell tumors in older patients, advocating its 
complementary role in clinical decision-making 
(7). A recent meta-analysis by Yu et al. 
demonstrated that CEUS improves diagnostic 
accuracy, with pooled sensitivity and specificity of 
92% and 91%, respectively (17). Similarly, Lai et 
al. reported that sonoelastography achieved a 
pooled sensitivity of 86% in distinguishing benign 
from malignant tumors (18). These modalities, 
though not yet universally available, hold promise 
for enhancing non-invasive testicular imaging. 
The clinical implications of accurate imaging are 
profound. Over-diagnosis of benign tumors as 
malignant can result in unnecessary radical 
orchiectomy, compromising fertility and quality of 
life. Song et al. highlighted that up to 24% of 
patients undergoing orchiectomy had benign 
histology, a figure much higher than the previously 
presumed 10% (19). Likewise, studies on Leydig 
cell tumors (LCTs) have shown that these benign 
lesions often mimic malignancy on US but can be 
safely managed with testis-sparing surgery when 
correctly identified (20). This further underscore 
the importance of refining diagnostic pathways. 
Our study also emphasizes that integrating MRI 
into the diagnostic algorithm ensures optimal 
patient management. Multiparametric MRI not 
only enhances diagnostic precision but also 
provides valuable information for surgical 
planning, particularly in candidates for testis-
sparing surgery Art 10. Furthermore, advanced 
MRI techniques such as diffusion-weighted 
imaging (DWI) and apparent diffusion coefficient 
(ADC) mapping have shown particular promise in 
differentiating benign from malignant lesions 
(12). 
When contextualized within regional practice, the 
results highlight a pressing need for locally tailored 
diagnostic guidelines. While international 
societies such as the European Society of 
Urogenital Radiology recommend MRI following 
inconclusive US (12), in resource-limited settings 
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such as Pakistan, cost and accessibility constraints 
may hinder universal application. Thus, US 
should remain the primary diagnostic tool, but 
clinicians must maintain a low threshold for 
referral to MRI in cases of diagnostic uncertainty 
or suspected malignancy. Incorporating MRI 
selectively after initial US assessment enables more 
accurate diagnosis, supports appropriate surgical 
planning, and may help avoid unnecessary radical 
procedures, ultimately improving patient 
outcomes. 
 
CONCLUSIONS  
US remains a reliable and accurate first-line 
modality in the evaluation of suspected testicular 
tumors, demonstrating high sensitivity and an 
overall diagnostic accuracy. Key sonographic 
indicators of malignancy on ultrasound included 
hypoechogenicity, heterogeneous echotexture, 
and irregular lesion margins. MRI provided 
superior tissue characterization and functional 
assessment, reinforcing its role as the gold-
standard modality, particularly in equivocal or 
complex cases.  
 
REFERENCES:  
AMJAD MS, YOUSUF KR, BHATTI SK. 

Diagnostic Accuracy of Ultrasonography 
for Diagnosis of Undescended Testes in 
pediatric population using Magnetic 
Resonance Imaging as gold standard. J 
Pak Med Assoc. 2021;71(2):550–4.  

Yu S, Guo Z, Qiu Z, Wang L, Chen X, Xuan F. 
Global burden and trends of testicular 
cancer in adolescents and young adults 
from 1990 to 2021, with predictions to 
2035. Sci Rep [Internet]. 2024 Dec 30 
[cited 2025 Dec 25];14(1):31787. 
Available from: 
https://www.nature.com/articles/s4159
8-024-82897-4 

 

 

 

 

Tenuta M, Mazzotta P, Sesti F, Angelini F, 
Gelibter AJ, Speranza I, et al. Testicular 
ultrasonographic features predict future 
risk for bilateral testicular germ cell 
tumour: A long‐term single centre follow‐
up study. Andrology [Internet]. 2025 Mar 
[cited 2025 Dec 16];13(3):587–99. 
Available from: 
https://onlinelibrary.wiley.com/doi/10.
1111/andr.13704 

Lerchbaumer MH, Auer TA, Marticorena GS, 
Stephan C, Hamm B, Jung EM, et al. 
Diagnostic performance of contrast-
enhanced ultrasound (CEUS) in 
testicular pathologies: Single-center 
results. Clin Hemorheol Microcirc 
[Internet]. 2019 Dec 17 [cited 2025 Dec 
16];73(2):347–57. Available from: 
https://journals.sagepub.com/doi/full/1
0.3233/CH-190579 

Jo JI, Yang DM, Kim HC, Kim SW. Various 
Intratesticular Hypoechoic Lesions on 
Scrotal Sonography. J Korean Soc Radiol 
[Internet]. 2022 [cited 2025 Dec 
16];83(4):861. Available from: 
https://jksronline.org/DOIx.php?id=10.
3348/jksr.2021.0100 

Hermann AL, L’Herminé-Coulomb A, Irtan S, 
Audry G, Cardoen L, Brisse HJ, et al. 
Imaging of Pediatric Testicular and Para-
Testicular Tumors: A Pictural Review. 
Cancers [Internet]. 2022 June 29 [cited 
2025 Dec 16];14(13):3180. Available 
from: https://www.mdpi.com/2072-
6694/14/13/3180 

Xue N, Wang G, Zhang S, Lu Y. The value of 
contrast-enhanced ultrasonography in 
differential diagnosis of primary testicular 
germ cell tumors and non-germ cell 
tumors over 50 years old. Front Oncol 
[Internet]. 2023 Feb 20 [cited 2025 Dec 
16];13:1090823. Available from: 
https://www.frontiersin.org/articles/10.
3389/fonc.2023.1090823/full 

 

 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 3, 2026 
 

https://medicalsciencereview.com                     |Tauqir et al., 2026 | Page 1115 

Wang W, Sun Z, Chen Y, Zhao F, Yu H, Guo X, 
et al. Testicular tumors: discriminative 
value of conventional MRI and diffusion 
weighted imaging. Medicine (Baltimore) 
[Internet]. 2021 Dec 3 [cited 2025 Dec 
16];100(48):e27799. Available from: 
https://journals.lww.com/10.1097/MD.
0000000000027799 

Coursey Moreno C, Small WC, Camacho JC, 
Master V, Kokabi N, Lewis M, et al. 
Testicular Tumors: What Radiologists 
Need to Know—Differential Diagnosis, 
Staging, and Management. 
RadioGraphics [Internet]. 2015 Mar 
[cited 2025 Dec 16];35(2):400–15. 
Available from: 
http://pubs.rsna.org/doi/10.1148/rg.35
2140097 

Chatterjee S, Rawal SK. Salvage Strategies for 
Management of Testicular Tumors. 
Indian J Surg Oncol [Internet]. 2017 Sept 
[cited 2025 Dec 16];8(3):389–96. 
Available from: 
http://link.springer.com/10.1007/s1319
3-016-0614-1 

Pozza C, Tenuta M, Sesti F, Bertolotto M, Huang 
DY, Sidhu PS, et al. Multiparametric 
Ultrasound for Diagnosing Testicular 
Lesions: Everything You Need to Know in 
Daily Clinical Practice. Cancers 
[Internet]. 2023 Nov 8 [cited 2025 Dec 
16];15(22):5332. Available from: 
https://www.mdpi.com/2072-
6694/15/22/5332 

Tsili AC, Sofikitis N, Pappa O, Bougia CK, 
Argyropoulou MI. An Overview of the 
Role of Multiparametric MRI in the 
Investigation of Testicular Tumors. 
Cancers [Internet]. 2022 Aug 13 [cited 
2025 Dec 16];14(16):3912. Available 
from: https://www.mdpi.com/2072-
6694/14/16/3912 

 

 

 

Fazal K, Fazal A, Siddiqui I, Mumtaz H, Basir A, 
Butt MM, et al. Color doppler ultrasound 
for diagnosis of testicular carcinoma: A 
comparison with gold standard 
histopathology. Ann Med Surg [Internet]. 
2022 Dec [cited 2025 Dec 16];84. 
Available from: 
https://journals.lww.com/10.1016/j.ams
u.2022.104938 

Belfield J, Findlay-Line C. Testicular Germ Cell 
Tumours—The Role of Conventional 
Ultrasound. Cancers [Internet]. 2022 Aug 
11 [cited 2025 Dec 16];14(16):3882. 
Available from: 
https://www.mdpi.com/2072-
6694/14/16/3882 

Naz N, Khan NA, Hotchandani K. Diagnostic 
accuracy of Color Doppler 
Ultrasonography to diagnose testicular 
tumors. J Fatima Jinnah Med Univ 
[Internet]. 2018 [cited 2025 Dec 
16];12(2). Available from: 
http://www.jfjmu.com/index.php/ojs/ar
ticle/view/16 

Gupta V, Shah D, Gatiya K, Shetty S. Evaluation 
of Testicular Nonseminomatous Germ 
Cell Tumor Using Contrast‐Enhanced 
Ultrasound. Kaushik S, editor. Case Rep 
Radiol [Internet]. 2025 Jan [cited 2025 
Dec 16];2025(1):6614645. Available 
from: 
https://onlinelibrary.wiley.com/doi/10.
1155/crra/6614645 

Yu X, Zhao Q, Guo L. Diagnostic Performance of 
Contrast-Enhanced Ultrasound in 
Testicular Space-Occupying Lesions: A 
Systematic Review and Meta-analysis. 
Acad Radiol [Internet]. 2024 Nov [cited 
2025 Dec 16];31(11):4509–18. Available 
from: 
https://linkinghub.elsevier.com/retrieve
/pii/S1076633224002393 

 

 

 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 3, 2026 
 

https://medicalsciencereview.com                     |Tauqir et al., 2026 | Page 1116 

Lai DKH, Cheng ESW, Mao YJ, Zheng Y, Yao KY, 
Ni M, et al. Sonoelastography for 
Testicular Tumor Identification: A 
Systematic Review and Meta-Analysis of 
Diagnostic Test Accuracy. Cancers 
[Internet]. 2023 July 25 [cited 2025 Dec 
16];15(15):3770. Available from: 
https://www.mdpi.com/2072-
6694/15/15/3770 

 

 

 

 

 

Song G, Xiong GY, Fan Y, Huang C, Kang YM, Ji 
GJ, et al. The role of tumor size, 
ultrasonographic findings, and serum 
tumor markers in predicting the 
likelihood of malignant testicular 
histology. Asian J Androl [Internet]. 2019 
[cited 2025 Dec 16];21(2):196. Available 
from: 
https://journals.lww.com/10.4103/aja.aj
a_119_18 

Maxwell F, Savignac A, Bekdache O, Calvez S, 
Lebacle C, Arama E, et al. Leydig Cell 
Tumors of the Testis: An Update of the 
Imaging Characteristics of a Not So Rare 
Lesion. Cancers [Internet]. 2022 July 27 
[cited 2025 Dec 16];14(15):3652. 
Available from: 
https://www.mdpi.com/2072-
6694/14/15/3652 

 


