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Reason/Evidentiary Support 

Histological tumour type 

The majority of primary carcinomas of the upper tracts are urothelial carcinoma with non-urothelial 

carcinomas accounting for approximately 2% of tumours.1 Primary squamous cell carcinoma, 

adenocarcinoma and small cell neuroendocrine carcinoma account for almost all other types and 

generally exist in the literature as small institutional case series.1-3 

The 2016 World Health Organization (WHO) classification is utilized for assigning histological tumour 

type.4 As in the 2004 WHO Classification,5 a tumour is classified as a urothelial carcinoma if there is 

any identifiable urothelial component no matter how small and including urothelial carcinoma in situ 

(CIS). The one exception to this rule is for cases with a neuroendocrine component (small cell 

neuroendocrine carcinoma or large cell neuroendocrine carcinoma) where classification is in the 

neuroendocrine tumour category. For those cases that are mixed, the other elements should be 

reported with an estimated percentage. In the above scheme, this would be managed by placing the 

other component in the histological tumour type element. For example a mixed tumour with 70% 

small cell neuroendocrine carcinoma and 30% urothelial carcinoma would be reported under the 

histological tumour type as Neuroendocrine tumour (small cell neuroendocrine carcinoma) and then 

under histological tumour type – Other, specify - urothelial carcinoma (30%). 

The neuroendocrine tumour category includes small cell neuroendocrine carcinoma, large cell 

neuroendocrine carcinoma, well-differentiated neuroendocrine tumour and paraganglioma. Small 

cell neuroendocrine carcinoma is by far the most common of these. By definition this is a malignant 

neoplasm with neuroendocrine differentiation. As in the urinary bladder, in the upper tract about 

one-half of cases are pure and one-half are mixed with another component with urothelial 

carcinoma being most frequent. Cases with mixed differentiation are included in this category. There 

does remain some controversy regarding the percentage of the neuroendocrine component 

required to classify a tumour as a neuroendocrine carcinoma. From a practical standpoint cases with 

a small cell neuroendocrine carcinoma component irrespective of the amount are managed as small 

cell neuroendocrine carcinoma with the larger series in the literature including cases with only a 

focal component of small cell carcinoma.6-10 For example the National Comprehensive Cancer 

Network (NCCN) includes tumours with “any small-cell component in the category of non-urothelial 

cell carcinoma.10,11 The diagnosis is defined by morphologic criteria but most cases do demonstrate 

evidence of neuroendocrine differentiation by immunohistochemistry. The most sensitive 

immunohistochemical markers are CD56 and synaptophysin.12 TTF-1 is expressed in about 50% of 

cases.13,14  

Lastly there are carcinomas arising in the urinary tract that have no specific differentiation and based 

on exclusion of metastasis from another site are considered to be primary in the urinary tract. In the 

2004 WHO classification these were included as a variant of urothelial carcinoma but given that by 

definition they have no urothelial differentiation these should be reported using the “carcinoma, 

type cannot be determined” category. 4  

  



Histologic subtype/variant 

The 2016 WHO classification includes a number of recognised morphologic variants as outlined in 

the table below.4 Because urothelial carcinoma has a remarkable capacity for morphologic variation 

the number of histologic variants that have been described in the literature is extensive.15,16 In the 

development of the 2016 WHO classification not all of these are included.4 In general the variants 

that have been specifically recognised fall into three broad categories. Variants that have a 

deceptively bland morphology, such as the nested variant, could be misdiagnosed as benign or 

considered low grade although their behaviour is the same as for high grade tumours. In the second 

category are tumours that have a morphology that mimics other tumours. Lastly are those tumours 

that have important prognostic or therapeutic implications.  

There are therefore data on histologic variants in upper tract tumours though not as robust as for 

primary bladder urothelial carcinoma. One large series of 1648 patients reported variant histology in 

24% of cases with squamous (9.9%) and glandular (4%) differentiation being most common.17 

Patients with variant histology had worse recurrence-free and cancer-specific survival although it 

was not independent for either. An additional study of 417 cases found variant histology in 22% (also 

with squamous and glandular being most common) and found variant histology to be an 

independent predictor of cancer specific survival.18 

Practically all of the described variants of urothelial carcinoma have been reported in the upper 

tracts.19,20 These are mostly isolated case reports or small case series. One report of 39 upper tract 

micropapillary urinary carcinoma (out of 519 cases) found the micropapillary variant to be 

associated with advanced stage and reduced cancer specific survival.21 

Reporting the percentage of variant histology when present is recommended (this is recommended 

in the WHO 2016 monograph).4 The data supporting this is very limited and only available for 

selected variants (micropapillary, sarcomatoid, lymphoepithelioma-like), and those with divergent 

differentiation (glandular, squamous) in series from the urinary bladder. There is also insufficient 

data available for setting specific amounts of each specific variant in order for it to be clinically 

significant. Given the lack of data, if variant histology is identified, it should be reported as well as 

the estimated percentage of this component. For cases with more than one variant present, the 

percentage of each is recommended to be documented. 

WHO classification of tumours of the urothelial tracta4 

Descriptor ICD-O 

codes 

Urothelial tumours  

Infiltrating urothelial carcinoma 8120/3 

Nested, including large nested  

Microcystic  

Micropapillary 8131/3 

Lymphoepithelioma-like 8082/3 

Plasmacytoid / signet ring cell / diffuse  

Sarcomatoid 8122/3 

Giant cell 8031/3 



Descriptor ICD-O 

codes 

Poorly differentiated 8020/3 

Lipid-rich  

Clear cell  

Non-invasive urothelial lesions  

Urothelial carcinoma in situ 8120/2 

Non-invasive papillary urothelial carcinoma, low-grade 8130/2 

Non-invasive papillary urothelial carcinoma, high-grade 8130/2 

Papillary urothelial neoplasm of low malignant potential  8130/1 

Urothelial papilloma 8120/0 

Inverted urothelial papilloma 8121/0 

Urothelial proliferation of uncertain malignant potential  

Urothelial dysplasia  

Squamous cell neoplasms  

Pure squamous cell carcinoma 8070/3 

Verrucous carcinoma 8051/3 

Squamous cell papilloma 8052/0 

Glandular neoplasms  

Adenocarcinoma, NOS 8140/3 

Enteric 8144/3 

Mucinous 8480/3 

Mixed 8140/3 

Villous adenoma 8261/0 

Urachal carcinoma 8010/3 

Tumours of Müllerian type  

Clear cell carcinoma 8310/3 

Endometrioid carcinoma 8380/3 

Neuroendocrine tumours  

Small cell neuroendocrine carcinoma 8041/3 

Large call neuroendocrine carcinoma 8013/3 

Well-differentiated neuroendocrine tumour 8240/3 

Paraganglioma
b
 8693/1 

 
a The morphology codes are from the International Classification of Diseases for Oncology (ICD-O). Behaviour 
is coded /0 for benign tumours; /1 for unspecified, borderline, or uncertain behaviour; /2 for carcinoma in situ 
and grade III intraepithelial neoplasia; and /3 for malignant tumours.  

b Paraganglioma is not an epithelial derived tumour. 

 
© WHO/International Agency for Research on Cancer (IARC). Reproduced with permission 

 

References  

1 Busby JE, Brown GA, Tamboli P, Kamat AM, Dinney CP, Grossman HB and Matin SF (2006). 
Upper urinary tract tumors with nontransitional histology: a single-center experience. 
Urology 67(3):518-523. 

 



2 Holmang S, Lele SM and Johansson SL (2007). Squamous cell carcinoma of the renal pelvis 
and ureter: incidence, symptoms, treatment and outcome. J Urol 178(1):51-56. 

 
3 Miller RJ, Holmang S, Johansson SL and Lele SM (2011). Small cell carcinoma of the renal 

pelvis and ureter: clinicopathologic and immunohistochemical features. Arch Pathol Lab Med 
135(12):1565-1569. 

 
4 World Health Organization (2016). World Health Organization (WHO) Classification of 

tumours. Pathology and genetics of the urinary system and male genital organs. Moch H, 
Humphrey PA, Reuter VE, Ulbright TM. IARC Press, Lyon, France. 

 
5 WHO (World Health Organization) (2004). World Health Organization Classification of 

Tumours. Pathology and Genetics of Tumours of the Urinary System and Male Genital Organ. 
Eble JN, Sauter G, Epstein JI and Sesterhenn IA. IARC Press, Lyon, France. 

 
6 Choong NW, Quevedo JF and Kaur JS (2005). Small cell carcinoma of the urinary bladder. The 

Mayo Clinic experience. Cancer 103(6):1172-1178. 

 
7 Siefker-Radtke AO, Dinney CP, Abrahams NA, Moran C, Shen Y, Pisters LL, Grossman HB, 

Swanson DA and Millikan RE (2004). Evidence supporting preoperative chemotherapy for 
small cell carcinoma of the bladder: a retrospective review of the M. D. Anderson cancer 
experience. J Urol 172(2):481-484. 

 
8 Mackey JR, Au HJ, Hugh J and Venner P (1998). Genitourinary small cell carcinoma: 

determination of clinical and therapeutic factors associated with survival. J Urol 159(5):1624-
1629. 

 
9 Lynch SP, Shen Y, Kamat A, Grossman HB, Shah JB, Millikan RE, Dinney CP and Siefker-Radtke 

A (2013). Neoadjuvant chemotherapy in small cell urothelial cancer improves pathologic 
downstaging and long-term outcomes: results from a retrospective study at the MD 
Anderson Cancer Center. Eur Urol 64(2):307-313. 

 
10 National Cancer Control Network (NCCN). NCCN Guidelines. Available at: 

https://www.nccn.org/professionals/physician_gls/f_guidelines.asp (Accessed 1st March 
2017). 

 
11 Clark PE, Agarwal N, Biagioli MC, Eisenberger MA, Greenberg RE, Herr HW, Inman BA, Kuban 

DA, Kuzel TM, Lele SM, Michalski J, Pagliaro LC, Pal SK, Patterson A, Plimack ER, Pohar KS, 
Porter MP, Richie JP, Sexton WJ, Shipley WU, Small EJ, Spiess PE, Trump DL, Wile G, Wilson 
TG, Dwyer M and Ho M (2013). Bladder cancer. J Natl Compr Canc Netw 11(4):446-475. 

 
  

https://www.nccn.org/professionals/physician_gls/f_guidelines.asp


12 Amin MB, Trpkov K, Lopez-Beltran A and Grignon D (2014). Best practices recommendations 
in the application of immunohistochemistry in the bladder lesions: report from the 
International Society of Urologic Pathology consensus conference. Am J Surg Pathol 
38(8):e20-34. 

 
13 Agoff SN, Lamps LW, Philip AT, Amin MB, Schmidt RA, True LD and Folpe AL (2000). Thyroid 

transcription factor-1 is expressed in extrapulmonary small cell carcinomas but not in other 
extrapulmonary neuroendocrine tumors. Mod Pathol 13(3):238-242. 

 
14 Jones TD, Kernek KM, Yang XJ, Lopez-Beltran A, MacLennan GT, Eble JN, Lin H, Pan CX, 

Tretiakova M, Baldridge LA and Cheng L (2005). Thyroid transcription factor 1 expression in 
small cell carcinoma of the urinary bladder: an immunohistochemical profile of 44 cases. 
Hum Pathol 36(7):718-723. 

 
15 Amin MB (2009). Histological variants of urothelial carcinoma: diagnostic, therapeutic and 

prognostic implications. Mod Pathol 22 Suppl 2:S96-s118. 

 
16 Lopez-Beltran A and Cheng L (2006). Histologic variants of urothelial carcinoma: differential 

diagnosis and clinical implications. Hum Pathol 37(11):1371-1388. 

 
17 Rink M, Robinson BD, Green DA, Cha EK, Hansen J, Comploj E, Margulis V, Raman JD, Ng CK, 

Remzi M, Bensalah K, Kabbani W, Haitel A, Rioux-Leclercq N, Guo CC, Chun FK, Kikuchi E, 
Kassouf W, Sircar K, Sun M, Sonpavde G, Lotan Y, Pycha A, Karakiewicz PI, Scherr DS and 
Shariat SF (2012). Impact of histological variants on clinical outcomes of patients with upper 
urinary tract urothelial carcinoma. J Urol 188(2):398-404. 

 
18 Shibing Y, Turun S, Qiang W, Junhao L, Haichao Y, Shengqiang Q, Ping H and Dehong C 

(2015). Effect of concomitant variant histology on the prognosis of patients with upper 
urinary tract urothelial carcinoma after radical nephroureterectomy. Urol Oncol 
33(5):204.e209-216. 

 
19 Perez-Montiel D, Wakely PE, Hes O, Michal M and Suster S (2006). High-grade urothelial 

carcinoma of the renal pelvis: clinicopathologic study of 108 cases with emphasis on unusual 
morphologic variants. Mod Pathol 19(4):494-503. 

 
20 Hayashi H, Mann S, Kao CS, Grignon D and Idrees MT (2017). Variant morphology in upper 

urinary tract urothelial carcinoma: a fourteen-year case series of biopsy and resection 
specimens. Hum Pathol. 

 
21 Masson-Lecomte A, Colin P, Bozzini G, Nison L, de La Taille A, Comperat E, Zerbib M, Rozet F, 

Cathelineau X, Valeri A, Ruffion A, Guy L, Droupy S, Cussenot O and Roupret M (2014). 
Impact of micropapillary histological variant on survival after radical nephroureterectomy for 
upper tract urothelial carcinoma. World J Urol 32(2):531-537. 


