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What Is Testicular Cancer?

Testicular cancer is a malignant tumour arising from the cells of one or both testes. It is the most common
solid cancer in men aged 15-45 years in the United Kingdom, and the most common cancer in young men
aged 20-34. Despite this, it carries one of the best prognoses of any solid malignancy: with modern
treatment, overall five-year survival exceeds 95%, and even metastatic disease is curable in the majority of
patients with combination chemotherapy.

Testicular cancer does not behave like most other cancers — it is highly chemosensitive and
radiosensitive, and the outlook following prompt diagnosis and treatment is excellent at all stages. Early
presentation is strongly encouraged. Any new, firm, painless testicular lump in a young man must be
considered testicular cancer until proven otherwise.

UK annual incidence ~2,300 new cases per year; incidence rising

Most common age Peak incidence 20-34 years; also affects 15-20 and 35-45
age groups

Overall 5-year survival >95%; one of the highest cure rates of any cancer

Stage | 5-year survival ~99%

Metastatic (good prognosis) ~92% 5-year survival with BEP chemotherapy (IGCCCG

good-risk group)

Bilateral testicular cancer ~2-3% of cases; metachronous second primary in 1-2% of
survivors
Most common type Germ cell tumours (GCT) — ~95% of all testicular cancers

Histological Classification

Seminoma ~55% Arises from spermatogonia; typically occurs in men aged
30-45; well-defined homogeneous on ultrasound; highly
radiosensitive and chemosensitive; elevated placental ALP
(PLAP) in ~90%; AFP is NOT elevated — any AFP elevation
excludes pure seminoma; bHCG mildly elevated in ~10-25%;
excellent prognosis at all stages

Non-Seminomatous GCT (NSGCT) ~40% Heterogeneous group; often mixed histology; occurs at younger
(Embryonal carcinoma, Yolk sac ages (20-35); often associated with elevated AFP (yolk sac),
tumour, Choriocarcinoma, bHCG (choriocarcinoma), or both; more likely to metastasise
Teratoma) early via lymphatic and haematogenous routes than seminoma;

less radiosensitive but highly chemosensitive; pure
choriocarcinoma is rare and the most aggressive subtype

Mixed GCT ~15% Combined seminomatous and non-seminomatous elements;
managed as NSGCT if any non-seminomatous component is
present

Mr Shahid Khan | Consultant Urological Surgeon | Surrey & Sussex NHS Trust




Testicular Cancer www.epsomurology.co.uk

Sex Cord-Stromal Tumours (Leydig ~3-5% Rare; most are benign; Leydig cell tumours may secrete

cell, Sertoli cell) testosterone or oestrogen causing hormonal symptoms;
testis-sparing surgery considered where possible; orchidectomy
if malignant features or diagnostic uncertainty

Lymphoma ~1-2% Most common testicular tumour in men over 50; usually diffuse
(>50yrs) large B-cell ymphoma; bilateral in 15—-20%; managed by
haematology/oncology

Sources: EAU Guidelines on Testicular Cancer, 2024 | Cancer Research UK — testicular cancer statistics, 2024 | NHS Inform —
testicular cancer
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Symptoms & Self-Examination

Testicular cancer is most commonly detected by the patient themselves or their partner as a new testicular
lump. In approximately 85% of cases the lump is painless; in ~15%, a dull aching or dragging sensation is
present. Because the presentation is often subtle, many men delay seeking medical attention — a delay
that can allow disease to progress to a more advanced stage. All new testicular lumps must be assessed
urgently with scrotal ultrasound.

e Painless firm lump or swelling in one testis e Enlargement or change in consistency of a testis

e Feeling of heaviness or dull ache in the scrotum e Back or loin pain (retroperitoneal nodal
metastasis)

e Dull ache or dragging sensation in the lower e Breast tenderness or gynaecomastia (bHCG
abdomen elevation)

e Sudden accumulation of fluid in the scrotum e Dyspnoea or cough (pulmonary metastases —
(hydrocele) advanced)

URGENT — ANY NEW TESTICULAR LUMP REQUIRES IMMEDIATE ASSESSMENT

Any new firm lump in the testis must be treated as testicular cancer until proven otherwise. Request an urgent

GP appointment for same-day or next-day referral. A scrotal ultrasound is the first-line investigation and should
be arranged as a 2-week-wait (2WW) urgent cancer referral. Do not delay — testicular cancer is highly curable
when treated early.

Monthly Testicular Self-Examination (TSE)
Monthly self-examination is recommended for all men from puberty onwards, and is particularly important

for those with known risk factors. The best time to examine is during or after a warm shower or bath, when
the scrotal skin is relaxed:

e Stand in front of a mirror. Look for any swelling on the skin of the scrotum.

e Examine each testis individually with both hands. Place your index and middle fingers under the
testis and your thumbs on top.

e Gently roll the testis between your thumbs and fingers. Feel for any hard lumps, smooth rounded
bumps, or changes in size, shape, or consistency.

e Find the epididymis — the soft, rope-like structure at the back of each testis. Familiarise yourself
with its feel so you do not mistake it for a lump.

e Repeat for the other side. One testis is commonly slightly larger than the other — this is normal.
Report any new, firm, painless lump to your GP promptly.

Risk Factors
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Risk Factor Relative Clinical Notes

Risk
Undescended testis (UDT / x3-8 The strongest established risk factor; risk persists even
cryptorchidism) after orchidopexy; intra-abdominal undescended testis

carries the highest risk

Contralateral testicular cancer x12-25 Lifetime risk of ~2—3% developing a second primary in
the contralateral testis; surveillance ultrasound of
remaining testis is part of follow-up protocol

Family history (first-degree) x6-10 Father affected: x4—6 risk; brother affected: x8—10 risk;
genetic factors likely involve KITLG, SPRY4, and other
loci

Testicular microlithiasis (TML) x2-3 Intratesticular calcium deposits on ultrasound;

association with TGCT is modest; annual surveillance
ultrasound recommended in men with TML plus
additional risk factor (UDT, family history, atrophic
testis, or prior TGCT)

Testicular atrophy x3-5 Volume <12 mL in an adult; associated with impaired
spermatogenesis; may reflect prior orchitis, torsion, or
developmental abnormality

Klinefelter syndrome (47, XXY) x50 Significantly elevated risk of mediastinal extragonadal
GCT; primary testicular GCT risk also elevated

Infertility / subfertility x2-3 Associated with testicular dysgenesis syndrome (TDS);
shared pathological basis with testicular GCT

Sources: EAU Guidelines on Testicular Cancer, 2024 | Pettersson A, et al. NEJM. 2007;356:1835-1841 | Cancer Research UK —
testicular cancer risk factors, 2024
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Investigations, Imaging & Tumour Markers

When testicular cancer is suspected, a structured and time-sensitive investigative pathway is followed. The
diagnostic sequence is designed to confirm the primary tumour, obtain histological classification via radical
orchidectomy, and complete staging before definitive oncological treatment planning.

Investigation Clinical Role & Notes

Scrotal Ultrasound (USS — First-line, definitive imaging investigation for any suspected testicular mass.

Doppler) Sensitivity >98% for intratesticular lesions. Characterises size, echogenicity,
vascularity, and bilaterality of the tumour. Identifies features highly suspicious for
malignancy: heterogeneous hypoechoic mass with increased Doppler flow within
the testicular parenchyma. Also evaluates the contralateral testis for
microlithiasis, atrophy, or synchronous lesion. Must be performed urgently —
same-day or next-day in cases of high clinical suspicion.

Serum Tumour Markers (AFP, Must be measured before orchidectomy to establish a pre-operative baseline.

bHCG, LDH) Elevated markers confirm malignancy, define histological subtype, and are
essential for staging. Post-orchidectomy marker decline follows predictable
half-lives: AFP half-life ~5—7 days; bHCG half-life ~24—-36 hours. Failure to
normalise post-orchidectomy indicates residual disease. See marker-specific

table below.
CT Chest, Abdomen & Pelvis Standard staging investigation after orchidectomy histology is available.
(Staging CT) Identifies: retroperitoneal lymph node metastases (primary drainage site for

testicular tumours is the para-aortic and interaortocaval nodes at L1-L2 level);
pulmonary metastases (commonest site of haematogenous spread); liver, brain,
and bone metastases in advanced disease. CT guides IGCCCG staging and
treatment selection.

MRI Brain Performed when: bHCG markedly elevated (>50,000 IU/L), consistent with
choriocarcinoma; clinical neurological symptoms present; CT shows evidence of
advanced metastatic disease. Choriocarcinoma has the highest propensity for
haematogenous cerebral metastases of all GCT subtypes.

Chest X-Ray Performed at initial assessment as a rapid screen for gross pulmonary
metastases pending CT staging; also used in follow-up surveillance protocols to
minimise cumulative CT radiation in long-term survivors.

Semen Analysis & Sperm Semen analysis and cryopreservation (sperm banking) must be offered to all

Banking patients of reproductive age before orchidectomy where time permits, and
always before chemotherapy or radiotherapy. Testicular cancer and its
treatments — chemotherapy, radiotherapy, and bilateral orchidectomy — can
impair or eliminate fertility. Sperm banking is free on the NHS and is a critical
component of pre-treatment counselling. See Page 7 for full fertility guidance.

Tumour Marker Interpretation

Elevated in Half-Life Clinical Significance

AFP (Alpha-Fetopr NSGCT: yolk sac tumour; 5-7 days AFP elevation in a 'pure seminoma' on
otein) teratoma. NOT in pure histology reclassifies it as a mixed
seminoma NSGCT — treatment must reflect this.

AFP also elevated in liver disease —
exclude hepatic cause.
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Elevated in Half-Life Clinical Significance

bHCG (Beta-HCG) Choriocarcinoma: very high. 24-36 hrs Any elevation in seminoma does not
Seminoma: mild elevation change management but predicts higher
~10-25%. Embryo ca: moderate metastatic risk. Very high bHCG (>50,000

IU/L) suggests choriocarcinoma
component; consider brain MRI.

LDH (Lactate Both seminoma and NSGCT; Variable Less specific than AFP or bHCG;

Dehydrogenase) correlates with tumour bulk important in IGCCCG staging for
metastatic disease classification
(good/intermediate/poor risk). Also useful
as a surrogate marker of tumour burden.

PLAP (Placental Seminoma (~90%); not used N/A Not a primary staging marker; historical

ALP) routinely in staging use; occasionally helpful in pure
seminoma follow-up where bHCG and
AFP are normal.

Sources: EAU Guidelines on Testicular Cancer, 2024 | IGCCCG. J Clin Oncol. 1997;15(2):594-603 | NHS Inform — testicular cancer
diagnosis
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Staging — TNM & IGCCCG Classification

Accurate staging following orchidectomy is essential for treatment planning. Testicular cancer uses a
modified TNM system (AJCC 8th Edition) that incorporates serum tumour markers (S classification) as an
integral component. For metastatic disease, the IGCCCG (International Germ Cell Cancer Collaborative
Group) risk classification guides chemotherapy intensity and predicts survival.

Stage | Tumour confined to testis, epididymis, or spermatic Seminoma: active surveillance or
cord; no nodal or distant metastases; markers adjuvant radiotherapy / 1x carboplatin.
normalised after orchidectomy NSGCT: active surveillance or BEPx1 /

retroperitoneal nerve-sparing surgery

Stage Il (1A, Retroperitoneal lymph node metastases: IIA (<2 cm); Seminoma IIA/B: radiotherapy or BEP
1B, IIC) 1IB (2-5 cm); IIC (>5 cm); no distant metastases chemotherapy. Seminoma IIC + NSGCT
Il: BEP x3-4 cycles based on IGCCCG
risk
Stage Il (IIIA, Distant metastases (lung, liver, brain, bone) or BEP chemotherapy x3—4 cycles (good
1B, IC) markedly elevated markers beyond defined S2/S3 risk) or x4 cycles (intermediate/poor risk);
thresholds post-chemotherapy residual mass

resection in selected cases

IGCCCG Metastatic Risk Classification

Risk Group Criteria (NSGCT) 5-Year Survival

Good Risk Testicular or retroperitoneal primary; no non-pulmonary visceral mets; ~92%
AFP <1,000 ng/mL; bHCG <5,000 IU/L; LDH <1.5x ULN

Intermediate Risk  Testicular or retroperitoneal primary; no non-pulmonary visceral mets; ~80%
AFP 1,000-10,000 ng/mL OR bHCG 5,000-50,000 IU/L OR LDH
1.5-10x ULN

Poor Risk Mediastinal primary OR non-pulmonary visceral metastases (liver, brain, ~48%
bone) OR AFP >10,000 ng/mL OR bHCG >50,000 IU/L OR LDH >10x
ULN

IMPORTANT — SEMINOMA VS NSGCT CLASSIFICATION

Pure seminoma is never classified as poor risk by IGCCCG — all metastatic seminoma falls into good or
intermediate risk, reflecting its consistently favourable chemotherapy response. If a tumour designated as
seminoma has elevated AFP, it must be reclassified as NSGCT and managed accordingly.

Sources: IGCCCG. J Clin Oncol. 1997;15(2):594—-603 | AJCC Cancer Staging Manual, 8th Ed., 2017 | EAU Guidelines on Testicular
Cancer, 2024
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Radical Orchidectomy — Diagnosis & Primary Treatment

Radical inguinal orchidectomy is simultaneously the definitive diagnostic procedure and the primary
surgical treatment for testicular cancer. It is performed via an inguinal (groin) incision — not a scrotal
incision, which would risk disrupting the lymphatic drainage and altering the metastatic pathway. The entire
testis, epididymis, and spermatic cord are removed en bloc. The excised specimen is sent for histological
examination by the pathologist to confirm the diagnosis and tumour subtype.

Surgical Access A transverse or oblique inguinal skin crease incision is made on the affected side.
The spermatic cord is identified at the internal inguinal ring and early ligation is
performed before any testicular manipulation, to prevent haematogenous tumour
dissemination. The testis is then delivered from the scrotum through the inguinal

wound.
Intra-Operative Assessment Where the diagnosis is uncertain — particularly in cases of a small testicular
(Frozen Section) lesion, a solitary testis, or bilateral tumours — an intra-operative frozen section

biopsy of the tumour can be sent for rapid pathological analysis within 20-30
minutes. If malignancy is confirmed, orchidectomy proceeds. If benign,
testis-sparing surgery (partial orchidectomy) may be performed.

Anaesthesia & Setting General or spinal anaesthesia; day-case or overnight admission. Mr Khan
performs radical orchidectomy at East Surrey Hospital (SASH) on the NHS
pathway, and at Spire Gatwick Park Hospital and Spire St Anthony's Hospital for
private patients. Operative time is approximately 45—-60 minutes.

Testicular Prosthesis A silicone testicular prosthesis of appropriate size can be inserted into the
scrotum at the time of orchidectomy or deferred to a later planned procedure.
Insertion at the primary operation avoids a second surgical episode. The
prosthesis is placed in a sub-dartos scrotal pouch. Mr Khan discusses prosthesis
options with every patient prior to orchidectomy — its placement has no effect on
oncological outcome and is strongly recommended for psychological and body
image benefit.

Recovery Patients typically return home the same day or the following morning. A scrotal
support garment is worn for 2 weeks. Light activities resume after 3-5 days; desk
work after 57 days; manual work and exercise after 2—3 weeks. Histology and
staging results are available within 2—-3 weeks and are reviewed at an MDT
meeting before further treatment is planned.

Histological Report The pathology report documents: tumour subtype (seminoma / NSGCT
subtypes); maximum tumour dimension; lymphovascular invasion (LVI — a
critical prognostic factor for Stage | disease); rete testis invasion; epididymal or
spermatic cord involvement (T2—T3 stage); and surgical margin status. LVI
presence in Stage | NSGCT significantly increases the recurrence risk and
guides the decision between surveillance and adjuvant BEP.

Treatment Pathways After Orchidectomy
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Active Surveillance

Adjuvant Carboplatin
(Seminoma Stage 1)

BEP Chemotherapy
(Bleomycin, Etoposide,
Cisplatin)

Radiotherapy (Seminoma
only)

Post-Chemotherapy Residual
Mass Resection

Stage | seminoma (low risk); Stage
I NSGCT (no LVI, normal markers
post-op)

Stage | seminoma with risk factors:
tumour >4 cm or rete testis invasion

Stage II-Il disease; High-risk Stage
I NSGCT (LVI positive); IGCCCG
risk-directed

Stage IIA/IIB seminoma; Historically
Stage | seminoma (now largely
replaced by surveillance /
carboplatin)

Residual retroperitoneal or
mediastinal mass after
chemotherapy in NSGCT;
Seminoma >3 cm post-chemo
(PET-CT guided)

Close monitoring: tumour markers, CT
scan, and CXR at defined intervals over 5
years. Avoids over-treatment in 70-80% of
Stage | patients who would never relapse.
Requires patient commitment and reliable
attendance. EAU recommended as
preferred option for Stage | disease in
compliant patients.

Single dose carboplatin (AUC 7) IV
infusion; reduces 5-year relapse rate from
~15-20% to ~5%; equivalent efficacy to
adjuvant radiotherapy with superior
long-term toxicity profile; day-case
chemotherapy; arranged via oncology at
SASH or The Royal Marsden

3 cycles (good risk) or 4 cycles
(intermediate/poor risk) of BEP. Each
cycle: 3-week course with cisplatin days
1-5, etoposide days 1-5, bleomycin days
1, 8, 15. Highly effective: cure rates >90%
for good-risk metastatic disease. Managed
by oncology at SASH or specialist
oncologists at The Royal Marsden.

Dog-leg or para-aortic field radiotherapy to
retroperitoneal nodes. 20-30 Gy in 10-15
fractions. Seminoma is exquisitely
radiosensitive. Long-term risk: secondary
malignancy and cardiovascular disease
with extended para-aortic/pelvic fields —
SASH or Royal Marsden oncology.

Retroperitoneal lymph node dissection
(RPLND) of residual NSGCT mass — vital
to exclude viable tumour or mature
teratoma (which does not respond to
further chemotherapy). Major procedure;
referred to specialist surgical oncology
centre (e.g. The Royal Marsden).

Sources: EAU Guidelines on Testicular Cancer, 2024 | Oliver RT, et al. J Clin Oncol. 2011;29(8):957-960 (carboplatin vs radiotherapy)
| de Wit R, et al. NEJM. 2001;345(16):1148-1156 (BEP 3 vs 4 cycles)
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Fertility Preservation & Sperm Banking

Fertility preservation is an integral and urgent component of testicular cancer care for all men of
reproductive potential. Testicular cancer itself, via elevated temperature from the tumour and hormonal
disruption, may already have impaired spermatogenesis at diagnosis. Orchidectomy, chemotherapy, and
radiotherapy can all further compromise or permanently eliminate fertility. Sperm banking must be offered
and completed before any treatment is initiated where at all possible.

Who Should Bank Sperm All men with testicular cancer of reproductive age. This includes those with Stage
| disease on surveillance — chemotherapy may still be required at relapse. The
urgency of orchidectomy does not preclude a 24—48 hour delay for sperm
banking; discuss timing with Mr Khan.

NHS Provision Sperm cryopreservation is provided free of charge on the NHS for men
undergoing cancer treatment. Storage is typically funded for 10 years initially
(extendable). Arrange via SASH fertility or andrology service prior to
orchidectomy; Mr Khan's team will facilitate an urgent referral.

Impact of Orchidectomy Unilateral orchidectomy does not eliminate fertility if the contralateral testis is
healthy and functioning normally. Most men with unilateral orchidectomy retain
normal testosterone levels and fertility. Semen analysis at 3—6 months
post-orchidectomy is recommended to confirm sperm quality.

Impact of Chemotherapy (BEP) BEP chemotherapy causes temporary azoospermia in most men during and
immediately after treatment. Spermatogenesis typically recovers within 2—4 years
in the majority; however, recovery is not guaranteed. The risk of permanent
azoospermia is ~10-15% after BEP x4 cycles. Paternity rates post-BEP are high
in men who banked sperm.

Impact of Radiotherapy Even with scatter shielding of the contralateral testis, radiotherapy carries a risk
of temporary (and occasionally permanent) impairment of spermatogenesis in the
remaining testis. Sperm banking before radiotherapy is equally important.

Testosterone & Hypogonadism Testosterone levels are maintained by the remaining testis after unilateral
orchidectomy in most men. Hypogonadism (low testosterone) may develop
post-bilateral orchidectomy or after gonadotoxic treatment; testosterone
replacement therapy (TRT) is safe and effective in testicular cancer survivors.

MDT, Oncological Follow-Up & The Royal Marsden

Mr Shahid Khan performs radical orchidectomy at East Surrey Hospital (SASH) and Spire Gatwick Park / Spire
St Anthony's Hospitals. Following histological confirmation of testicular cancer, all cases are discussed at the
urological oncology MDT at SASH. Oncological follow-up is provided by clinical oncologists at SASH, or — for
complex, high-risk, or metastatic cases — by specialist oncologists at The Royal Marsden Hospital, one of the
world's foremost cancer centres for testicular cancer management.
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Radical Orchidectomy NHS: East Surrey Hospital, SASH — Canada Avenue, Redhill RH1 5RH.
Private: Spire Gatwick Park Hospital, Horley, Surrey RH6 OBL, and Spire St
Anthony's Hospital, North Cheam, Sutton SM3 9DW.
Both standard and urgent/same-week orchidectomy lists are available.
Intra-operative frozen section and prosthesis insertion as required.

Urological Oncology MDT All confirmed testicular cancer cases are presented at the multidisciplinary team
meeting at Surrey & Sussex NHS Trust (SASH), incorporating urology, clinical
oncology, radiology, and histopathology. The MDT determines staging and
recommends the treatment pathway (surveillance, adjuvant chemotherapy,
radiotherapy, or combination). Mr Khan provides full orchidectomy
documentation, histology, tumour marker results, and CT staging images to the

MDT.
Oncological Follow-Up (SASH Patients with Stage | disease on surveillance, those receiving adjuvant
Oncology) carboplatin, and those completing chemotherapy are followed up by clinical

oncologists at East Surrey Hospital, SASH. Follow-up includes: serum tumour
markers (AFP, bHCG, LDH) at defined intervals; CT chest/abdomen/pelvis per
NSGCT or seminoma surveillance schedule; chest X-ray; and clinical review.

The Royal Marsden Hospital For patients with metastatic or high-risk disease, those requiring BEP

(Complex & Metastatic Cases) chemotherapy beyond Stage |, post-chemotherapy residual mass resection
(RPLND), or second-line salvage chemotherapy, Mr Khan refers to specialist
medical and surgical oncologists at The Royal Marsden NHS Foundation Trust
— Fulham Road, London SW3 6JJ (Chelsea) — internationally recognised as a
world-leading specialist testicular cancer centre with the highest procedural
volumes and published outcome data in the UK. Transfer of care is coordinated
seamlessly from the SASH MDT.

Surveillance Protocol (Stage | Seminoma Stage | — Active Surveillance: CT at 3, 12, and 24 months; tumour
— EAU 2024) markers and CXR at 3, 6, 9, 12, 18, 24, 36, 48, and 60 months.
NSGCT Stage | — Active Surveillance: CT at 3 and 12 months; tumour
markers and CXR at months 1, 2, 3, 4, 5, 6, 9, 12, 18, 24, 36, 48, 60. Frequency
decreases after 2 years. Continued annual review to 10 years for late relapse
monitoring.
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East Surrey Hospital, Canada Avenue, Redhill RH1 5RH | Surrey & Sussex NHS Trust
Spire Gatwick Park Hospital, Povey Cross Road, Horley, Surrey RH6 OBL

Spire St Anthony's Hospital, London Road, North Cheam, Sutton SM3 9DW

Oncology The Royal Marsden NHS Foundation Trust, Fulham Road, London SW3 6JJ (complex &
metastatic referrals)

Disclaimer: This document is produced for patient information and professional referral purposes only. All clinical content has been
independently compiled and expressed in original language, drawing upon the EAU Guidelines on Testicular Cancer (2024 edition), the
AJCC Cancer Staging Manual (8th Ed., 2017), the IGCCCG international staging consensus, Cancer Research UK, NHS Inform, and
peer-reviewed oncological literature as cited. No NHS or third-party text has been reproduced verbatim. Clinical decisions must be
made in the context of individual assessment by a qualified specialist, supported by MDT discussion.
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