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Benign and malignant renal mass



Small renal mass (<4cm)

• Cystic renal mass
– Simple cyst
– Cystic RCC

• Solid renal mass
– Angiomyolipoma (AML)
– Oncocytoma
– Pseudotumor
– Renal cell carcinoma (RCC)
– Urothelial carcinoma (UC)
– Lymphoma
– Sarcoma
– Metastasis

CT with/without 
contrast



Bosniak classification





Abdominal CT for solid renal mass

• In 10% to 20% of solid renal masses, CT findings are indeterminate
– Poor enhanced RCC, fat-poor AML, oncocytoma…





Needle biopsy

• CT-guided core biopsy, minimal risk of bleeding and seeding of 
the needle tract

• In past, higher false negative rate (negative predictive value, 60%)

• Recent, sensitivity 99.7%, specificity 93.2%

• 10% of patients could avoid treatment with confirmed begin 
histology

• 10-20% non-diagnostic biopsy, repeat biopsy

• Indications: 

– should be performed when results might alter surgical 
management

– Pre-thermal ablation



Active surveillance

• Serial image for size every 6-12 months

• Most small RCC(<4cm) grows slowly 2-
3mm/year, <5% metastatic rate in first 3 years, 
SRM<1cm are benign in 50% of cases

• Indications: 

– significant comorbidities  

– limited life expectancy(< 5-10years)

– SRM <1cm



Partial nephrectomy

• Partial nephrectomy (PN) for SRMs is 
the standard treatment.

• Slight higher complication(vs. radical)

– severe hemorrhage(3.1% vs.  1.2%)  

– urine  leak  (4.4%  vs.  0%)  

– reoperation (4.4% vs. 2.4%)

• the most durable follow-up data (up 
to 15 yr) concerning oncology and 
renal function

• laparoscopic, open surgical, or robotic 
approach



Highly complex renal tumor 

• According to tumor size and 
location, we can use PADUA 
or RENAL nephrometry to 
classify the complexity.

• Highly complex tumor:
PADUA score>= 10,
or RENAL score>=10

• difficulty in hilar
reconstruction and 
increased risk of 
complications

PADUA score

Int J Surg. 2016 Dec;36(Pt C):495-503.



Tumor Enucleation

Urology. 2017 Jan;99:162-168
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Thermal ablation

• Cryoablation (−20 to −40°C) or 
radiofrequency ablation(RFA) 
(60 to 100°C)

• Complication: 10%

• Lack of long-term oncological 
data

• Indications: elderly, poor 
candidates for operation, <3cm, 
alternative option for PN



Radical nephrectomy

• Indications: only for patients who possess a 
tumor of significant complexity that is not 
amenable to PN

• Centrally located small renal mass enmeshed 
between the branches of the main renal 
vessels (if excision of the tumor would 
compromise the major vessels and the 
collecting-system continuity of the renal 
remnant)





Technique[8]

[8] Wang B, et al. Robot-assisted Laparoscopic Inferior Vena Cava Thrombectomy: Different Sides 
Require Different Techniques. Eur Urol 2016







Therapeutic evolution

Nature Reviews Disease Primers 3, 17009,2017
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Biological pathways in 
renal cell carcinoma



VEGF and mTOR Inhibitors

VEGF inhibitors
•Bevacizumab – Neutralizing antibody against VEGF
•Sunitinib
•Sorafenib Small molecules inhibitors against

•Pazopanib the VEGF receptor, PDGF receptor, KIT

•Axitinib- selective VEGFR
•Cabozantinib- VEGFR, MET, AXL inhibitor
•Lenvatinib- VEGFR, FGFR, PDGFR, RET, KIT

mTOR kinase inhibitors
•Temsirolimus
•Everolimus

KDR = kinase domain receptor; mTOR = mammalian target of rapamycin 



Immunotherapy

Modified from Chen & Mellman (2013) Immunity 39, 1-10.



CTLA-4 and PD-1 in Tumor Immunotherapy

Ribas A. N Engl J Med. 2012;366:2517-9

Nivolumab
Pembrolizumab

Ipilimumab Atezolizumab
Durvalumab



Memorial Sloan-Kettering Cancer 
Center (MSKCC) prognostic model

Motzer, R.J., et al. Interferon-alfa as a comparative treatment for clinical trials of new therapies against advanced renal cell
carcinoma. J Clin Oncol, 2002. 20: 289.



International Metastatic Renal Cancer 
Database Consortium(IMDC) model

Heng, D.Y., et al. Prognostic factors for overall survival in patients with metastatic renal cell carcinoma treated with vascular 
endothelial growth factor-targeted agents: results from a large, multicenter study. J Clin Oncol, 2009. 27: 5794.



MSKCC and IMDC
Risk models MSKCC IMDC ( Heng )

Reference Motzer et al. 2002 Heng et al. 2009

Systemic treatment IFN Sunitinib, sorafenib…

Case number 463 645

Factors Karnorfsky PS < 80%
interval < 1yr

Ca2+ > 10 mg/dl
Hb < LNL

LDH >1.5x 
(>2 cites of organ metastasis)

Karnorfsky PS < 80%
interval < 1yr

Ca2+ > 10 mg/dl
Hb < LNL

Neutrophil > UNL
Platlet > UNL

Risk definition Favorable 0 risk
Intermediate 1-2 risks

Poor >=3 risks

Favorable 0 risk
Intermediate 1-2 risks

Poor >=3 risks

Median OS Favorable 29.6 M
Intermediate 13.8 M

Poor 4.9 M

Favorable N.R.
Intermediate 27M

Poor 8.8M

Clinical trials ARCC CABOSUN, CheckMate214





2L / after 2 L

3 L/ after 3 L

or

自費

(after cytokine or Sutent)

健保

(intermediate/poor risk ONLY):

(clear cell; after 2 target therapies; no 

further lines can be used)

nivolumab

pazopanib

cabozantinib

everolimus
Nivolumab

Lenvatinib+everolimus

everolimus

nivolumab+ipilimumab

axitinib+pembrolizumab

1 L

台灣晚期或轉移腎細胞癌藥品
適應症與健保給付現況

or

or
2L / after 2 L

cytokine
(if contraindicated, can 

go to sorafenib)

sorafenib

(clear cell)(clear cell)

1 L 1 L

2L / after 2 L

1 L

(all types with poor 

risk; no further lines 

can be used unless 

intolerance)

3 L/ after 3 L

cabozantinib

everolimus

or

4 L/ after 4 L

caboantinib

(all types with 

intermediate/

poor risk)

everolimus

2 L/ after 2 L

1 L

cabozantinib+nivolumab
sunitinib

axitinib

temsirolimus

Lenvatinib+pembrolizumab
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