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What Is Kidney Cancer?

Renal cell carcinoma (RCC) is a malignant neoplasm arising from the epithelium of the renal tubules. It

constitutes the most prevalent primary renal malignancy in adults, accounting for approximately 3–4% of

all adult cancers diagnosed in the United Kingdom annually. The disease is most frequently identified in

individuals over the age of 60 and is approximately twice as common in men as in women.

The kidneys are paired retroperitoneal organs flanking the vertebral column beneath the diaphragm. Their

principal physiological roles encompass blood filtration, fluid and electrolyte homeostasis, erythropoietin

synthesis, and blood pressure regulation via the renin-angiotensin-aldosterone system.

UK annual incidence Approximately 13,800 new diagnoses per year

Most common age at diagnosis Over 60 years; rare below 40

Sex ratio Male-to-female ratio approximately 2:1

Predominant histological subtype Clear cell RCC (~75% of all cases)

5-year survival — localised ~90% following curative surgical resection

5-year survival — metastatic ~14% (SEER database, 2023)

Histological Classification

Renal tumours are classified by histological subtype, each with distinct molecular characteristics, clinical

behaviour, and prognostic implications:

Subtype Freq. Characteristics

Clear Cell RCC ~75% Arises from proximal tubule epithelium; VHL mutation in
~90%; most extensively studied

Papillary RCC (Type 1 & 2) ~15% Often multifocal; Type 2 carries a worse prognosis; MET
proto-oncogene implicated in Type 1

Chromophobe RCC ~5% Intercalated cell origin; generally favourable prognosis;
associated with Birt-Hogg-Dubé syndrome

Collecting Duct Carcinoma <1% Highly aggressive; poor response to systemic therapy;
early metastasis common

Upper Tract Urothelial Carcinoma ~5–10% Transitional cell origin; requires distinct surgical pathway
— nephroureterectomy

Sources: NHS UK — www.nhs.uk/conditions/kidney-cancer/ (reviewed May 2023) | EAU Guidelines on Renal Cell Carcinoma, 2023 |

Cancer Research UK, 2023
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Symptoms

A significant proportion of renal tumours are now detected incidentally on cross-sectional imaging

performed for unrelated clinical indications — a direct consequence of the widespread use of abdominal

ultrasound and CT scanning. When symptoms do manifest, they typically indicate locally advanced or

metastatic disease. The following presentations warrant prompt clinical evaluation:

● Macroscopic haematuria (blood-stained urine) ● Unexplained pyrexia of unknown origin

● Persistent loin or flank pain ● Drenching night sweats

● Palpable abdominal or flank mass ● Significant fatigue or malaise

● Unintentional weight loss ● Features of distant metastasis (bone pain,

dyspnoea)

WHEN TO SEEK URGENT MEDICAL ASSESSMENT

Haematuria, persistent loin pain, or a newly palpable abdominal mass each individually warrant urgent

assessment. Patients should contact their GP for a same-day review or call NHS 111. These features may also

be present in other urological conditions requiring prompt evaluation.

Causes & Risk Factors

The aetiology of RCC is multifactorial, involving the interplay of genetic predisposition, somatic mutation,

and environmental or lifestyle exposures. The following risk factors are supported by epidemiological

evidence:

Risk Factor Relative Risk Clinical Notes

Tobacco smoking ×1.5–2.0 Dose-dependent; cessation progressively reduces
risk

Obesity (BMI ≥30 kg/m²) ×1.5–2.5 Adipokine dysregulation and insulin resistance are
implicated mechanisms

Arterial hypertension ×1.4–2.0 Independent of antihypertensive medication use

Chronic kidney disease / dialysis ×3–10 Acquired renal cystic disease is a recognised
precursor lesion

Family history (first-degree) ×2.5 Hereditary RCC syndromes account for 3–5% of all
cases

Von Hippel-Lindau syndrome High Germline VHL mutation; bilateral, multifocal clear cell
RCC

Tuberous sclerosis complex Moderate Predominantly angiomyolipoma; occasional
concurrent RCC

Occupational trichloroethylene ×1.3–2.0 Recognised industrial solvent; IARC Group 1
carcinogen
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PRIMARY PREVENTION

Modifiable risk factors — most notably smoking, obesity, and poorly controlled hypertension — collectively

account for a substantial proportion of renal cancer incidence. Smoking cessation, weight management, and

sustained blood pressure control represent the most impactful primary prevention strategies.

Sources: NHS UK — www.nhs.uk/conditions/kidney-cancer/causes/ (reviewed May 2023) | EAU Guidelines on RCC, 2023 | IARC

Monographs Vol. 106, 2014 | NICE Guideline NG12
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Investigations & Staging

Diagnostic evaluation of suspected renal malignancy follows a structured pathway, typically triggered by an

urgent 2-week-wait (2WW) referral from primary care. The objectives are to confirm the diagnosis,

characterise the tumour, and accurately stage the disease to guide treatment planning.

Haematological & Biochemical Investigations

● Urinalysis and MSU: dipstick confirmation of haematuria; microscopy to quantify red cells and

exclude infection.

● Full blood count (FBC): anaemia of chronic disease or erythrocytosis secondary to ectopic

erythropoietin secretion.

● Urea, electrolytes, and eGFR: baseline renal function; critical pre-operatively when nephrectomy is

planned.

● LFTs, LDH, corrected serum calcium: prognostic markers; hypercalcaemia is a recognised

paraneoplastic manifestation.

● Coagulation screen: routine pre-operative requirement.

Imaging Investigations

Investigation Clinical Role & Notes

Renal Ultrasound (USS) First-line modality; discriminates solid from cystic lesions; no ionising
radiation; operator-dependent

CT Abdomen & Pelvis (3-phase) Gold standard for local staging; arterial, venous, and excretory phases
define tumour vascularity, extent, and IVC involvement

CT Thorax Standard staging component; identifies pulmonary metastases — the
most common site of haematogenous spread in RCC

MRI Kidney Superior characterisation of IVC tumour thrombus; preferred where CT
contrast is contraindicated; complex Bosniak cyst assessment

Bone Scintigraphy Indicated when bony metastasis is clinically or biochemically suspected

Percutaneous Renal Biopsy Small renal masses (<3 cm) prior to ablative therapy or active
surveillance; avoids surgery in the ~20% of small masses that prove
benign

PET-CT Selected cases; emerging role in restaging and treatment response
assessment

TNM Staging — AJCC 8th Edition (2017)

Stage Pathological Definition Standard Management

Stage I (T1 N0 M0) Tumour confined to kidney; maximum dimension
≤7 cm

Partial nephrectomy
(nephron-sparing); ablation for
selected small lesions
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Stage Pathological Definition Standard Management

Stage II (T2 N0 M0) Tumour confined to kidney; maximum dimension
>7 cm

Radical nephrectomy — robotic or
laparoscopic approach preferred

Stage III (T3 or N1 M0) Invasion of renal vein, IVC, or perinephric fat;
regional nodal involvement

Radical nephrectomy with IVC
thrombectomy and nodal dissection
as indicated

Stage IV (T4 or any M1) Invasion beyond Gerota's fascia or distant
metastatic disease

Systemic therapy; cytoreductive
nephrectomy in selected cases

Sources: NHS UK — www.nhs.uk/conditions/kidney-cancer/tests-and-next-steps/ (reviewed May 2023) | AJCC Cancer Staging

Manual, 8th Ed., 2017 | EAU Guidelines on RCC, 2023 | Cancer Research UK, 2023
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Treatment Options

Treatment selection is determined through multidisciplinary team (MDT) discussion incorporating urology,

oncology, radiology, histopathology, and specialist nursing. Decisions are individualised according to

tumour stage and histological subtype, performance status, comorbidity burden, and baseline renal

functional reserve. The NHS recommends that patients receive full information regarding available options,

anticipated benefits, and potential adverse effects prior to consenting.

Treatment Modality Principal Indications Approach

Partial Nephrectomy
(Nephron-Sparing)

T1a/T1b (≤7 cm); solitary kidney; bilateral
tumours; pre-existing CKD

Robotic-assisted (RALPN);
laparoscopic; open

Radical Nephrectomy T2–T3 disease; large or complex tumours;
regional nodal involvement

Robotic-assisted (RARN);
laparoscopic; open

Nephroureterectomy Upper tract urothelial carcinoma (transitional
cell carcinoma of renal pelvis / ureter)

Laparoscopic or robotic-assisted

Active Surveillance Small renal masses (<2 cm); elderly or
high-comorbidity patients

Serial imaging: USS, CT, or MRI
at defined intervals

Thermal Ablation (RFA or
Cryoablation)

Tumours <3 cm; patients unfit for or
declining surgery

Percutaneous, image-guided (CT
or ultrasound)

Targeted & Immunotherapy Metastatic or locally advanced disease;
recurrence after surgery

Oncology-led systemic treatment
(sunitinib, cabozantinib, nivolumab
+ ipilimumab)

Stereotactic Body
Radiotherapy

Bone or brain metastases; palliative
symptom management

Oncology-led; fractionated
external beam radiation

Arterial Embolisation Pre-operative devascularisation; palliation in
advanced disease

Interventional radiology

Sources: NHS UK — www.nhs.uk/conditions/kidney-cancer/treatment/ (reviewed May 2023) | EAU Guidelines on RCC, 2023 | NICE

TA512 (cabozantinib) | NICE TA581 (nivolumab + ipilimumab)
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Robotic & Laparoscopic Surgery for Kidney Cancer

Minimally invasive surgery has fundamentally transformed the operative management of renal malignancy

over the past two decades. Robot-assisted and laparoscopic approaches are the recommended standard

of care for appropriately selected patients at specialist centres, underpinned by level 1 evidence and

endorsed by the EAU and NICE. Oncological outcomes are equivalent to open surgery for T1 and T2

disease, whilst conferring substantial perioperative advantages.

Comparative Outcomes by Surgical Approach

Parameter Open Surgery Laparoscopic Robotic-Assisted

Incision Flank/midline 15–20 cm 3–4 ports (5–12 mm) 3–4 ports (5–12 mm)

Median blood loss 400–800 mL 150–300 mL 100–250 mL

Typical hospital stay 5–7 days 2–3 days 1–2 days

Return to full activity 6–8 weeks 3–4 weeks 2–3 weeks

Warm ischaemia time (partial
nephrectomy)

Standard Technically demanding Reduced via enhanced
precision

Surgeon ergonomics Physically demanding Moderate 3D vision; tremor
filtration; articulated
instruments

Positive surgical margin rate Reference standard Equivalent Equivalent or improved

Oncological outcomes Reference standard Equivalent (T1/T2) Equivalent (T1–T3)

RALPN — EAU GRADE A RECOMMENDED APPROACH FOR T1 RENAL TUMOURS

Robot-Assisted Laparoscopic Partial Nephrectomy (RALPN) is the preferred approach for T1 renal tumours at

specialist centres. The three-dimensional magnified operative field, wristed instrument articulation, and motion

scaling enable precise tumour excision with minimal warm ischaemia time, maximising residual nephron

preservation and reducing long-term chronic kidney disease risk.

Evidence level: EAU Guidelines Grade A recommendation for T1 disease (Ljungberg et al., Eur Urol

2022;81(5):517–553).

Sources: EAU Guidelines on RCC, 2023 — Ljungberg B, et al. Eur Urol. 2022;81(5):517–553 | NHS UK —

www.nhs.uk/conditions/kidney-cancer/treatment/ | Mottrie A, et al. Eur Urol. 2020;77(1):88–96
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Expert Surgical Care — Mr Shahid Khan

Mr Shahid Khan is a Consultant Urological Surgeon with specialist expertise in robotic and laparoscopic surgery

for kidney cancer. He holds substantive consultant appointments at Surrey & Sussex NHS Trust (East Surrey

Hospital, Redhill) and in private practice at Spire Gatwick Park Hospital and Spire St Anthony's Hospital,

delivering comprehensive, evidence-based renal cancer care across both sectors.

Procedures Performed by Mr Khan

● Radical Nephrectomy — laparoscopic and robotic-assisted (RARN); T2/T3 and anatomically

complex tumours; preferred minimally invasive approach

● Nephroureterectomy — laparoscopic and robotic-assisted; for upper tract urothelial carcinoma

(transitional cell carcinoma of the renal pelvis and ureter)

● Diagnostic ureteroscopy and upper tract evaluation — for haematuria workup and upper tract

pathology

● MDT lead and complex multidisciplinary case conference coordination

● Long-term oncological surveillance and follow-up following nephrectomy and nephroureterectomy

Referral Pathways for Specialised Procedures

Mr Khan operates within a well-established network of specialist urological centres to ensure that each

patient receives the most appropriate surgical care. The following referral pathways apply:

Clinical Scenario Referral & Care Pathway

Partial Nephrectomy
(Nephron-Sparing Surgery)

Referred to specialist robotic surgical partners at Frimley Park Hospital or
King's College Hospital, London. These centres offer high-volume robotic
partial nephrectomy (RALPN) with established oncological and functional
outcomes data.

IVC Tumour Thrombus (Venous
Extension of Renal Tumour)

Complex cases involving inferior vena cava thrombus are referred to Guy's
Hospital, London or King's College Hospital, London for specialist
vascular-urological surgical management, including IVC thrombectomy where
required.

Radical Nephrectomy &
Nephroureterectomy

Performed directly by Mr Khan at East Surrey Hospital (NHS) and at Spire
Gatwick Park / Spire St Anthony's (private), using laparoscopic and
robotic-assisted minimally invasive techniques.

Systemic & Ablative Therapy Managed via the regional MDT; referral to oncology at Royal Surrey County
Hospital or St George's Hospital as appropriate for targeted therapy,
immunotherapy, or percutaneous ablation.

REFERRAL & APPOINTMENT INFORMATION

Referrals are welcomed from GPs (2-week-wait urgent cancer pathway), medical and surgical colleagues, and

via self-referral for private consultations. Mr Khan offers rapid-access outpatient clinics and dedicated MDT

review for complex renal tumours across NHS and private sectors.
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Private Spire Gatwick Park Hospital, Povey Cross Road, Horley, Surrey RH6 0BL

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

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 information published by NHS UK

(www.nhs.uk/conditions/kidney-cancer/, reviewed May 2023), the European Association of Urology (EAU Guidelines on Renal Cell

Carcinoma, 2023 edition), the AJCC Cancer Staging Manual (8th Ed., 2017), Cancer Research UK, and peer-reviewed urological

literature as cited. No NHS or third-party text has been reproduced verbatim. Clinical decisions must be made in the context of

individual patient assessment by a qualified specialist.


