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Abstract 
Introduction: According to the European Association of Urology (EAU) guide-
lines, testicular cancer accounts for 1% of adult malignancies and 5% of uro-
logical tumours, with an incidence of 3 - 10 per 100,000 males annually in 
Western countries. Germ cell tumours (GCTs) represent 90% - 95% of cases, 
with non-seminomatous and mixed GCTs typically presenting in the third 
decade of life, and seminomas in the fourth. Early diagnosis through physical 
examination, scrotal ultrasound, tumour markers, and staging imaging is es-
sential. Methods: A retrospective audit was conducted at Milton Keynes Uni-
versity Hospital, reviewing cases of testicular cancer from September 2018 to 
May 2024. Patients were identified through electronic medical records and 
data were extracted on demographics, tumour markers, imaging, histopathol-
ogy, and management. Results: Forty patients were included, aged 18 to 89 
years. Pre-operative ultrasound identified features of testicular tumour in 90% 
(36/40), though 10% (4/40) had benign histology. Conversely, 5% (2/40) had 
normal ultrasound findings but malignant histology. Elevated AFP, β-HCG, 
and LDH were observed in 10% (4/40), 25% (10/40), and 47.5% (19/40) re-
spectively. Histopathology confirmed seminoma in 45% (18/40), mixed GCT 
in 32.5% (13/40), and other rare tumours in the remaining cases. Staging CT 
scans were performed in 82.5% (33/40), and post-operative tumour markers 
were monitored. Sperm banking was offered to 60% (24/40) and prosthesis 
placement to 27.5% (11/40). Conclusion: The management of testicular can-
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cer at our centre aligns with EAU guidelines, demonstrating adherence to rec-
ommended diagnostic pathways, surgical management, and supportive care. 
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1. Introduction 

Testicular cancer can affect one or both testes and most commonly presents as a 
painless or painful testicular nodule, mass, enlargement, or induration [1]. It ac-
counts for less than 1% of new cancer cases, with the majority of patients being 
diagnosed between the ages of 20 and 34 years [1]. Symptoms can vary from lump 
or swelling, pain, heaviness, abdominal discomfort, and breast pain [2]. Over 95% 
of testicular cancers are germ cell tumours (GCTs), which are broadly categorized 
into seminomas and nonseminomas; nonseminomas tend to be more aggressive 
and may contain multiple cell types [1]. Risk factors include undescended testi-
cles, a family history of testicular cancer, low testicular volume, viral infections 
(such as HPV, EBV, CMV, Parvovirus B19, and HIV), genetic conditions like 
Klinefelter syndrome, a previous history of testicular cancer, white race, radiation 
exposure, high maternal estrogen levels, carcinoma in-situ, and testicular trauma 
[3] [4]. The global incidence of testicular cancer has been steadily rising, with an 
estimated 9720 new cases expected in the United States in 2025, and approxi-
mately 600 deaths—reflecting its excellent 5-year relative survival rate of around 
94% [1].  

Early detection significantly improves prognosis. Investigating testicular cancer 
involves a focused urology history and examination of the testes, neurological sys-
tem, abdomen, chest, supraclavicular region, and lower limbs. Tumor markers as-
sessment including Alpha-Fetoprotein (AFP), Beta-HCG, and Lactate Dehydro-
genase (LDH) [5]. Transscrotal ultrasound with Doppler is the initial imaging 
modality for evaluating suspected testicular masses. If findings indicate a suspi-
cious mass, a radical inguinal orchiectomy is performed to establish a diagnosis. 
In some cases of advanced disease, systemic therapy may be initiated based on 
elevated tumor markers or biopsy of metastases [1]. Imaging modalities also in-
clude staging CT scans and brain MRI as indicated [5] [6].  

2. Epidemiology 

Testicular cancer accounts for approximately 1% of all adult malignancies and 5% 
of urological tumors, with an annual incidence ranging from 3 to 10 cases per 
100,000 males in Western countries [7]. According to the European Association 
of Urology guidelines, the vast majority (90% - 95%) of testicular cancer cases are 
germ cell tumors (GCTs), which are further classified into seminomas and non-
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seminomas [7]. Non-seminomatous and mixed germ cell tumors most commonly 
present in the third decade of life, whereas pure seminomas peak in incidence 
during the fourth decade [7]. At diagnosis, bilateral involvement is observed in 
1% - 2% of cases [7]. Most post-pubertal malignant GCTs arise from a precursor 
lesion known as germ cell neoplasia in situ (GCNIS) [7]. Non-GCNIS derived tu-
mors, such as prepubertal-type teratomas and yolk sac tumors, typically occur in 
young children, while spermatocytic tumors tend to appear in older adults. 

3. Aim 

This study aims to describe the clinical characteristics and management pathways 
of patients undergoing radical orchidectomy for suspected testicular cancer at 
Milton Keynes University Hospital NHS Foundation Trust, and to evaluate the 
extent to which current practices align with the European Association of Urology 
guidelines. 

4. Methods 

This retrospective study was conducted at Milton Keynes University Hospital 
NHS Foundation Trust, a district general hospital in the United Kingdom. The 
study included all patients who underwent radical inguinal orchidectomy for sus-
pected or confirmed testicular cancer between September 2018 and May 2024. El-
igible patients were identified through the hospital’s electronic medical records. 
Patients were excluded if they had incomplete documentation or if their care was 
delivered outside the Trust. 

Data collected included patients’ socio-demographic characteristics, tumor 
markers, histopathological diagnoses, staging investigations, waiting times from 
referral to surgery, involvement of the multidisciplinary team, and information 
on patient support measures such as sperm banking and prosthesis options. 

Descriptive statistical analysis was conducted to summarize the characteristics 
and management pathways of the cohort. Although the data were initially col-
lected as part of a local audit project, this manuscript presents a descriptive anal-
ysis of the patient population and management trends rather than a direct audit 
of compliance against predefined standards. 

Formal ethical approval was not required, as the study used anonymized data 
from a previously registered local clinical audit. All data were handled in accord-
ance with institutional data governance policies to ensure patient confidentiality. 

5. Results 

A total of 40 patients were reviewed, with ages ranging from 18 to 89 years (Figure 
1). Most patients were through the two-week wait pathway by general practition-
ers. Pre-operative ultrasound findings were indicative of testicular tumors in 90% 
(36 of 40) patients, with 10% (4 of 40) having benign histology post-surgery. 5% 
(2 of 40) of patients with non-suggestive ultrasounds were diagnosed with malig-
nant histology. 
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Figure 1. Age groups of patients undergoing radical orchidectomy for suspected 
testicular cancer (n=40). 

 
In terms of histopathology (Table 1), 32.5% (13 of 40) of patients were diag-

nosed with mixed germ cell tumors, and 45% (18 of 40) had seminomas. A 5% (2 
of 40) family history of testicular cancer was reported (Table 2). 

 
Table 1. Types of histopathology of patients. 

Histopathology Number of patients Staging Positive cases 

Seminoma 18 
PT1 15 

PT2 3 

Mixed Germ Cell 13 
PT1 8 

PT2 5 

Lymphoma (Large B cell) 1 - - 

Leydig cell tumor 1 - - 

 
Table 2. Family history of testicular diseases (n = 40). 

No family Hx 38 

Positive family Hx 1 

Dad undescended testes 1 

 
Table 3. Pre-operative tumor markers. 

AFP (3 - 8) 
Yes 37 

High 4 

Normal 33 

No 3   

B-HCG (0 - 4) 
Yes 37 

High 10 

Normal 27 

No 3   

LDH 
(208 - 378) 

Yes 35 
High 19 

Normal 16 

No 5   
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Regarding tumor markers (Table 3), 10% (4 of 40) had elevated alpha-fetopro-
tein (AFP), 25% (10 of 40) had elevated beta-human chorionic gonadotropin (β-
HCG), and 47.5% (19 of 40) had elevated lactate dehydrogenase (LDH). 82.5% (33 
of 40) of patients underwent staging CT scans, either before or after multidiscipli-
nary team discussions (Figure 2). 
 

 
Figure 2. Number of staging CT performed and not performed (n = 40). 

 
The waiting time for surgery ranged from 2 to 4 weeks in 42.5% (17 of 40) 

patients (Figure 3), while 72.5% (29 of 40) were seen within 2 weeks of referral 
(Figure 4). 

 

 
Figure 3. Surgery waiting time (n = 40). 
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Figure 4. Time from GP referral till seen in clinic. 

 

 
Figure 5. Number of patients received sperm banking (n = 40). 

 

 
Figure 6. Number of prothesis done (n = 40). 
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For patient support, 60% (24 of 40) were offered sperm banking (Figure 5), and 
27.5% (11 of 40) underwent prosthesis placement (Figure 6). 

6. Discussion 

This retrospective study evaluated the management of patients undergoing radical 
orchidectomy for suspected testicular cancer at Milton Keynes University Hospi-
tal and assessed the degree of adherence to the European Association of Urology 
guidelines. The findings indicate that while several aspects of the diagnostic and 
treatment pathway align with recommended standards, there remain areas where 
clinical practice could be optimized. 

In our cohort of 40 patients, the age distribution was consistent with European 
Association of Urology-reported epidemiology, with non-seminomatous and mixed 
germ cell tumors predominantly affecting men in the third decade, and semi-
nomas appearing more frequently in the fourth decade [7]. The detection of tes-
ticular malignancy in patients up to 69 years underscores the need for clinical vig-
ilance across a broader age range. Only 5% (2 of 40) of patients reported a family 
history of testicular cancer, reflecting the known low familial prevalence, though 
this remains an important risk factor. 

Regarding diagnosis, 90% (36 of 40) had ultrasound findings suggestive of a 
testicular tumor. However, 10% (4 of 40) of these turned out to have benign his-
tology, and conversely, malignancy was identified in 5% (2 of 40) whose ultra-
sounds were non-suggestive. These figures highlight both the high sensitivity and 
limitations of ultrasonography, reinforcing the European Association of Urology 
recommendation for bilateral testicular ultrasound in all patients with suspected 
testicular cancer [7]. 

Tumor markers were measured pre-operatively in all patients, aligning with the 
guideline emphasis on baseline serum levels of AFP, β-HCG, and LDH. Notably, 
10% (4 of 40) had elevated AFP, 12.5% (5 of 40) had elevated β-HCG, and 50% 
(20 of 40) had elevated LDH, illustrating the importance of these markers in diag-
nosis and monitoring. Post-operative tumor markers were also checked, demon-
strating compliance with the guideline recommendation to assess marker half-life 
kinetics post-orchidectomy [7]. 

Staging was appropriately conducted with contrast-enhanced CT scans in nearly 
all cases, reflecting good adherence to European Association of Urology guidance 
for radiological evaluation [7]. Additionally, the majority of patients were referred 
under the two-week wait (2WW) pathway, with 73% (29 of 40) seen within the 
target time frame. Although this meets national expectations, it is consistent with 
findings from a systematic review by the Centre for Reviews and Dissemina-
tion, which reported variable cancer detection rates under the 2WW system 
(13% to 40%) [8]. Our malignancy detection rate of 80% (32 of 40) is notably 
higher than average, supporting the effectiveness of referral and diagnostic pro-
cesses at MKUH. 

Fertility preservation is a key quality metric in testicular cancer care. Consistent 
with European Association of Urology recommendations, sperm banking was of-
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fered to 60% (24 of 40), and testicular prostheses were discussed or provided in 
28% (11 of 40). However, the lower-than-expected offering of these supportive 
interventions may reflect under-documentation or logistical barriers, underscor-
ing a need to improve patient counseling and access to supportive services [9]. 

6.1. Implications 

This study demonstrates that MKUH largely adheres to EAU guidelines in the 
diagnostic and staging workup of testicular cancer, particularly in imaging, tumor 
marker evaluation, and the 2 WW referral process. However, variation in sperm 
banking rates and prosthesis offering, along with the detection of benign tumors 
post-operatively, highlight opportunities for improved documentation, patient 
education, and streamlined pre-operative counseling. 

6.2. Limitations 

This study has several limitations. First, it was conducted at a single center and 
included a relatively small sample size (n = 40), limiting the generalizability of the 
findings to broader populations. Second, no inferential statistical analysis was per-
formed to explore associations between variables such as tumor marker levels and 
histological subtype or staging. The purely descriptive nature of the data limits the 
ability to draw stronger conclusions or assess the significance of observed pat-
terns. 

6.3. Future Research 

Future research should consider a multicenter design with a larger cohort to better 
understand national patterns in testicular cancer diagnosis and care, and to vali-
date institutional performance against broader benchmarks. In addition, integrat-
ing statistical analysis to explore potential predictors of malignancy and treatment 
outcomes could inform clinical decision-making and enhance pathway efficiency. 
The development of a regional testicular cancer registry may also facilitate ongo-
ing audit, quality improvement, and research efforts across NHS trusts. 

7. Conclusion 

The management of testicular cancer at Milton Keynes University Hospital demon-
strates general adherence to European Association of Urology guidelines, partic-
ularly in the areas of early diagnosis, timely surgical intervention, and use of im-
aging and tumor markers for staging. While diagnostic pathways and oncological 
management appear robust, areas such as fertility preservation counselling and 
documentation of supportive care require improvement. These findings highlight 
the importance of consistent, guideline-driven practice and suggest opportunities 
to optimize patient-centered care within existing clinical pathways. 
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