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Abstract
Conventional urothelial carcinoma is the most common histological type of urinary bladder carcinoma. The latest edition of 
the WHO classification of tumours of the urothelial tract lays special emphasis on the ability of urothelial tumours to exhibit 
divergent differentiation with multiple histologic variants and a diverse genomic landscape. The presence of a micropapillary 
component (MPC) in urothelial carcinoma is associated with high-grade disease and poor response to intravesical chemo-
therapy. The present study aims to enumerate the clinicohistological features of urothelial carcinomas with micropapillary 
differentiation. Slides from 144 radical cystectomy specimens received over 6 years were reviewed independently by two 
pathologists. A predominant histological pattern along with co-existing pathology was noted. Of these, five cases were pure 
micropapillary carcinomas, four had conventional urothelial carcinoma with a MPC, one had a microscopic tumour at the 
mucosal surface, and two cases showed micropapillary histology in the lymph node metastasis, following transurethral resec-
tion of bladder tumour and Bacillus Calmette-Guerin therapy. The tumours with pure micropapillary carcinoma presented 
with a higher pathological stage and poor overall survival. Organ and lymph node metastasis was noted in five and eight 
cases, respectively, of which six showed a micropapillary pattern in the lymph nodes. Micropapillary urothelial carcinoma 
is a rare and aggressive variant of urothelial carcinoma with unique histologic features. This variant is often missed and 
underreported in biopsy and surgical resection specimens. Since the presence of MPC confers a poorer prognosis, the iden-
tification and reporting of this entity are important.
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Introduction

Urinary bladder carcinoma is the tenth most commonly diag-
nosed malignancy worldwide, accounting for approximately 
0.57 million new cases (3% of all cancers) and 0.21 mil-
lion deaths annually (2.1% of all cancer-related deaths) [1]. 
It is mainly seen in the elderly and commonly presents as 
gross, painless haematuria with or without clots, increased 
frequency, and dysuria. Conventional urothelial carcinoma 
(transitional cell carcinoma) is the most common histologi-
cal type of urinary bladder carcinoma, which accounts for 
about 90 and 80% of bladder cancers in developed countries 
and other parts of the world, respectively [2].

The latest edition of the WHO classification of tumours 
of the urothelial tract gives a review of the morphology of 
urothelial neoplasms, with special emphasis on their com-
mendable ability to exhibit divergent differentiation, multi-
ple morphologic variants, and a diverse genomic landscape 
[2]. Invasive micropapillary carcinoma (IMPC) of the blad-
der was initially described by Amin et al. in 1994 as an 
infrequent aggressive morphological variant of urothelial 
carcinoma [3, 4]. Since then, it has been increasingly rec-
ognised as a distinct entity from conventional urothelial 
carcinoma. IMPC is a rare variant of urothelial carcinoma, 
accounting for approximately 0.2–8.2% of cases [3]. The 
presence of a micropapillary component (MPC) in urothelial 
carcinoma was found to be associated with high-grade and 
high-stage disease, aggressive clinicopathologic features, 
including lymphovascular invasion, lymph node metastasis, 
and poor response to intravesical chemotherapy [3, 5]. Other 
forms of urothelial carcinoma, such as plasmacytoid, sarco-
matoid, small cell, and other variants may also be associated 
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with these unfavourable prognostic features. This high-grade 
variant morphology should be carefully reported during 
the examination of a bladder biopsy or cystectomy speci-
men, as it can modify prognosis and management strategies 
[3]. Various clinical trials have been conducted evaluating 
therapeutic strategies for micropapillary carcinoma. Radical 
cystectomy remains the treatment of choice for IMPC at all 
stages, with a limited and controversial role for neoadjuvant 
chemotherapy (with > cT2 disease) to potentially downstage 
disease before radical cystectomy [3, 6–8].

The exact immunohistochemical features and clinical 
behaviour of IMPCs are still not well-established due to the 
limited availability of information in the published litera-
ture, as most of the information is in the form of either a 
single case report or short series [4, 5, 9, 10]. The present 
study describes the histomorphological characteristics and 
clinicopathological correlation of twelve cases of invasive 
IMPCs/urothelial carcinomas with micropapillary differen-
tiation (UCMD).

Methods

This was a retrospective study. Radical cystectomy speci-
mens received in the department of pathology between Janu-
ary 2015 and August 2021 (total cases 144) were grossed 
according to standard grossing protocol. Haematoxylin & 
eosin (H&E)-stained sections from each case were reviewed 
independently by two pathologists for detailed morpho-
logical analysis including tumour type, tumour percentage, 
depth of invasion, lymphovascular and perineural invasion, 
lymph node metastasis and histology of tumour in lymph 
nodes involved by tumour. Any interobserver disagreement 
was resolved by mutual consensus by using a multiheaded 
microscope. A total of twelve cases out of 144 were identi-
fied as having IMPCs/UCMD. The clinical details including 
the survival data were also noted. Follow-up information 
was obtained by reviewing medical records from Hospital 
Information System. Individual follow-up was calculated as 
the number of months from the date of cystectomy to death 
or the most recent clinical follow-up at which time patients 
were found to be alive, with no evidence of disease.

Results

Out of twelve cases, eight were male and four were females 
(M:F 2:1) with ages ranging from 45 to 73 years (mean age: 
61.9 years) (Table 1). All patients presented with a combina-
tion of symptoms with the most common presenting com-
plaint being gross painless haematuria (n = 9) and dysuria (n 
= 8) followed by increased frequency (n = 5) and urgency. 
All male patients underwent radical cystoprostatectomy 

while one of them also received neoadjuvant chemotherapy. 
Two of the female patients underwent radical cystectomy 
with a total abdominal hysterectomy and bilateral salpingo-
oophorectomy and two underwent radical cystectomy. Two 
patients received intravesical BCG therapy. A history of 
smoking was present in three patients, all were male.

On gross examination, nine patients had tumours located 
at the lateral and posterolateral walls. The tumour was located 
at the anterior wall, dome (with extension to the anterior 
wall), and diverticula in one case each. Maximum tumour 
size ranged from 0.3 to 6.5 cm. The most common growth 
pattern grossly was proliferative (n = 7), whereas thickened 
whitish scar-like area was seen in two cases, and ulcerative, 
ulceroproliferative, and endophytic growth was seen in one 
case each. On histological examination, five cases had pure 
micropapillary components and did not show any compo-
nent of conventional urothelial carcinoma. The characteristic 
micropapillary architecture was identified as delicate filiform 
projections on the mucosal surface and invasive small tight 
cell nests or balls contained in lacunae or stromal retraction 
spaces, mimicking lymphovascular invasion (LVI) (Fig. 1A). 
The tumour cells showed high-grade features with reversed 
polarity to the external surface of tumour nests. The tumour 
cells at places contained clear cytoplasm, imparting a signet-
ring cell type appearance (Fig. 1B). Four cases had predomi-
nant components as conventional urothelial carcinoma with 
micropapillary carcinoma components ranging from 5 to 
15%. One case had predominantly plasmacytoid components 
(~ 80%) (Fig. 1C) with conventional urothelial carcinoma 
(10%) and micropapillary carcinoma (10%) components. 
Of these four cases, one also had a minor neuroendocrine 
component (~ 10%) (Fig. 1D). In one case, the tumour was 
present at the mucosal surface as slender, delicate processes 
devoid of a fibrovascular core and appeared as glomeruloid 
bodies on cross-section (Fig. 2A). Two cases had tumour 
recurrences twice following transurethral resection of bladder 
tumour and Bacillus Calmette-Guerin therapy. Grossly, both 
of them showed irregular whitish scar-like areas, whereas his-
tologically, both had chiefly micropapillary patterns in lymph 
node metastasis (Fig. 2B), whereas the primary specimen 
showed a minimal amount of residual tumour with areas of 
conventional urothelial carcinoma (and squamous differentia-
tion in one of them). Lymphovascular invasion was identified 
in six cases (Fig. 2C), and perineural invasion was seen in 
three cases. Lymph node metastasis was seen in eight cases, 
of which six cases showed micropapillary patterns in the 
lymph nodes (Fig. 2D). The remaining two cases showed 
the morphology of conventional urothelial carcinoma in the 
lymph nodes. We also documented associated histological 
findings in the urinary bladder, prostate, and another organ 
(if simultaneously resected) and found two cases with granu-
loma in the bladder (cases 4 and 9), giant cell reaction (case 
8), contiguous prostatic involvement by tumour (cases 1 and 
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3), prostatitis (case 12), and squamous cell carcinoma of the 
cervix in one patient (case 10), who underwent total abdomi-
nal hysterectomy and bilateral salpingo-oophorectomy.

Higher stage (pT3 and pT4) was seen in five cases, 
of which four had > 95% of micropapillary carcinoma 

component. Two cases were in stage pT2, whereas five 
cases were in stage pT1, including one who had received 
neoadjuvant chemotherapy. Distant metastases occurred 
in five patients: the liver (two), rectum (one), rectus 
abdominis muscle (one), and iliac bone (one). Follow 

Table 1   Clinical and pathological characteristics of the twelve cases of invasive micropapillary urothelial carcinoma

MP, micropapillary; TCC​, transitional cell carcinoma; UB, urinary bladder; LVI, lymphovascular invasion; PNI, perineural invasion; pTNM, 
pathological tumour-node-metastasis; SCC, squamous cell carcinoma

Case no. Age/sex Maximum 
size of tumour 
(cm)/site

Type of 
growth

MP/TCC/
other compo-
nent

Associated 
UB histology/ 
associated 
prostate/other 
significant 
pathology

LVI/PNI Histology in 
LN

pTNM stage Present status/
follow-up

1 48/M 3.5/Posterolat-
eral wall

Proliferative > 95% MP, 
< 5% TCC​

Prostatic 
involvement

+/+ MP T4aN2M0 Metastasis in 
rectum and 
death after 23 
months

(DOD)
2 69/M 6.5/Posterolat-

eral wall
Proliferative 10% MP, 80% 

TCC, 10% 
neuroendo-
crine

- +/− TCC​ T2N2M0 Death within 15 
days (DOD)

3 59/M 5.0/Anterior 
wall

Ulceroprolif-
erative

10% MP, 90% 
TCC​

Prostatic 
and rectus 
abdominis 
involvement

−/− TCC​ T4bN2M0 Death after 
14 months 
(DOD)

4 66/F 2.0/Anterior 
wall and 
dome of 
bladder

Proliferative 5% MP, 95% 
TCC​

Granuloma −/− - T1N0M0 Liver metas-
tasis after 
11 months 
(AWD)

5 52/M 1.0/Lateral 
wall

Ulcerative 15% MP, 85% 
TCC​

- +/− - T1N0M0 Death due to 
other cause 
after 40 
months

6 73/F 1.3/Lateral 
wall

Proliferative 10% MP, 15% 
TCC, 80% 
plasmacy-
toid

- −/− - T2N0M0 Death after 
11 months 
(DOD)

7 71/M 0.5/Lateral 
wall

Proliferative > 95% MP, 
< 5% TCC​

- +/+ MP T3aN1M0 Death after 
6 months 
(DOD)

8 66/M 2.3/Posterolat-
eral wall

Endophytic 100% MP Giant cell 
reaction

+/− MP T3aN2M0 Liver metastasis 
and portal 
vein thrombus 
after 3

9 69/M 0.3/Diver-
ticula

Proliferative 100% MP Granuloma −/− - T1N0M0 Alive and 
well after 
17 months 
(AAW)

10 45/F 0.2/Lateral 
wall

Proliferative 100% MP Keratinising 
SCC cervix

+/+ MP T3aN2M0 Alive and well 
after 9 months 
(AAW)

11 73/F 4.0/Posterolat-
eral wall

Scarred area 70% MP, 
20–30% 
squamous

- −/− Micropapil-
lary

T2bN1M1 Iliac bone 
metastasis 
(AWD)

12 71/M 1.5/Lateral 
wall

Scarred area - Prostatitis −/− Micropapil-
lary

T1N1M0 Alive and well 
(AAW)
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up period after cystectomy ranged from 15 days to 40 
months. Follow-up data revealed that five patients died, 
of which two had distant metastasis, one patient died of 
another cause, three patients are alive with the disease 
with the presence of distant metastasis, and three patients 
are alive and well. Three patients with > 95% micro-
papillary component presented at a higher stage (III and 
IV). Two cases with another variant (neuroendocrine and 
plasmacytoid) morphologies also died of disease after 15 
days and 11 months, respectively.

Discussion

Micropapillary urothelial carcinoma is often present at a 
higher stage and is recognised as an infrequent and aggres-
sive variant of urothelial carcinoma [3–5]. Most of the uri-
nary bladder carcinomas histologically reveal conventional 
papillary urothelial morphology. However, different variant 
morphologies are described in WHO 4th edition like urothe-
lial carcinoma with squamoid differentiation, glandular dif-
ferentiation, trophoblastic differentiation, nested variant, 

Fig. 1   A Photomicrograph 
showing a micropapillary 
tumour composed of invasive 
small tight cell nests or balls 
contained in lacunae. The 
tumour cells exhibit high-grade 
features with reversed polar-
ity to the external surface of 
tumour nests (H&E, × 10). 
B Areas with tumour cells 
containing clear cytoplasm, 
imparting a signet-ring cell type 
appearance (H&E, × 20). (C) 
Plasmacytoid areas with tumour 
cells containing eccentrically 
placed nuclei and a moderate 
amount of eosinophilic cyto-
plasm [case 6] (H&E, × 20). 
(D) Neuroendocrine compo-
nent—tumour cells are arranged 
in a fused glandular pattern and 
rosettes [case 2] (H&E, × 10)

Fig. 2   A Tiny tumour nodule 
present at the mucosal surface 
as small villiform papillary 
projections [case 9] (H&E, 
× 4). B Lymph node showing 
metastatic deposits by micro-
papillary carcinoma [case 10] 
(H&E, × 4). C Section showing 
lymphovascular emboli (H&E, 
× 40). D Focus of perineural 
invasion where tumour cells 
can be seen around the nerve 
bundles (H&E, × 10)
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microcystic variant, micropapillary variant, plasmacytoid 
variant, sarcomatoid variant, some others [2]. Recognition 
of these variants is important as they are rare tumours and 
have prognostic significance. The first description of micro-
papillary urothelial carcinoma in the published literature was 
by Amin et al. in 1994 [4]. They reported a total of 18 cases, 
of which 14 had undergone radical cystectomy [4]. They 
described several morphological pointers for the recognition 
of micropapillary variant: (1) a filiform architecture usually 
seen in the surface component or small, tight aggregates of 
tumour cells usually seen in invasive and metastatic com-
ponents, (2) the absence of psammoma bodies, a charac-
teristic feature of serous papillary carcinoma of the ovary, 
and (3) presence of lacunae surrounding the tumour cells 
mimicking lymphovascular invasion. In this case series, all 
cases showed these characteristic pointers of pattern recog-
nition. Retraction lacunae are carefully distinguished from 
lymphovascular invasion by the absence of a recognisable 
endothelial lining or lack of a cellular component of blood.

The micropapillary pattern can be present either focally 
or as the major pattern and is commonly accompanied by 
conventional urothelial carcinoma [5, 11, 12]. No cut-off 
criteria have been established to date to quantify the propor-
tion of MPC. In a large series, Compérat et al. studied the 
proportion of MPC and clinicopathological correlation in 72 
patients diagnosed with transurethral resections of the blad-
der and concluded that the presence of any quantity of MPC 
signifies a poor outcome [13]. Similarly, Samaratunga et al. 
in a clinicopathological and immunohistochemical study of 
20 patients with MPC and found that cases with moderate 
or extensive MPC are at high risk of being advanced at pres-
entation and cases with < 10% MPC and surface MPC have 
a high chance of detection at an early stage. They suggested 
that a higher proportion of MPC is related to further dismal 
clinical outcomes [5]. In this study, we also recorded > 95% 
micropapillary component in four out of five cases that pre-
sented at a higher stage. Therefore, it is recommended to 
report the presence and the proportion of the MP component 
in the histopathology report.

Micropapillary carcinoma may also be admixed with 
other patterns including squamoid differentiation, glandular 
differentiation, mucin production11, small cell carcinoma, 
sarcomatoid carcinoma, pleomorphic giant cell carcinoma, 
lipoid variant, or plasmacytoid variant of urothelial carci-
noma [12]. Here, in five cases, micropapillary carcinoma 
was the predominant pattern (> 95%), whereas in the rest of 
the five, it was identified focally as a minor component, and 
in two cases, it chiefly presented in lymph node metastasis 
after BCG therapy. The latter two (cases 11 and 12) had 
to undergo repeat biopsies given tumour recurrence despite 
BCG therapy, as the morphology could not be confidently 
established in the biopsy specimens. Multiple representa-
tive sections were processed from the lesion in cystectomy 

specimens in both of these cases. Neuroendocrine compo-
nents and plasmacytoid areas were identified in two cases 
(2 and 6), along with micropapillary components, and these 
cases were associated with poor clinical outcomes. The pres-
ence of associated histological findings (for example, granu-
loma and giant cells) usually indicate a prior BCG therapy, 
whereas the involvement of the prostate or other adjacent 
organ by bladder carcinoma portends a poor prognosis.

Limited information is available on immunohistochemical 
markers for urothelial carcinoma. Immunohistochemically, 
GATA3 and uroplakin have greater sensitivity and specific-
ity over CK20 and P63 in distinguishing urothelial IMPC 
from other invasive micropapillary carcinomas [3, 14]. Lev-
els of GATA3 in IMPC are similar to conventional urothelial 
carcinoma, it has been reported to be significantly lower in 
other variants of urothelial carcinomas, such as squamous 
and sarcomatoid [14]. P63 and P40 positivity are less in 
IMPC as compared to other variants, similar to the plas-
macytoid variant [3]. No immunohistochemical marker can 
reliably distinguish IMPC from other histologic subtypes of 
urothelial carcinoma. However, the retention of GATA3 and 
loss of p63 and p40 are characteristic, though not essential, 
features of this entity.3

It is important to differentiate between an MPUC and 
a high-grade TCC with extensive retraction artefact. Hui 
et al. described distinct peripheral membranous staining of 
EMA and negative staining for E-cadherin at the periphery 
of tumour nests in IMPC, characteristic of “inverted-polar-
isation,” a hallmark of invasiveness. In contrast, urothelial 
carcinoma with retraction artefacts shows no distinct stain-
ing with EMA and E- cadherin at the periphery of tumour 
nests [15]. A simple immunostain for CD34 can also be used 
to highlight the vessels in such cases. Similarly, Sangoi et al. 
evaluated the utility of MUC1, CA125, and Her2Neu to 
distinguish IMPC from invasive urothelial carcinomas with 
retraction artefact and found that IMPC more often showed 
reactivity for these markers compared to conventional 
urothelial carcinoma and that MUC1 reached statistical sig-
nificance, but the specificity is low (37%) [16]. Chatterjee 
et al. reported clinicopathological and immunohistochemical 
characteristics of seven cases of micropapillary carcinoma in 
a case series from the Indian population and found univer-
sal positivity for CK7 and EMA in all cases, CK 20 in five 
cases, and HER-2 neu in four cases with no clear prognostic 
significance [17].

Conclusion

IMPC is a rare and aggressive variant of urothelial car-
cinoma with unique histologic features. Although it is an 
increasingly recognised entity worldwide, only a few case 
reports and short series have been reported in the Indian 
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population. This study will add to the existing Indian data 
on the clinicopathological features of IMPC. IMPC presents 
with metastasis and dismal overall survival. Cases with pre-
dominant/major micropapillary component or with coexist-
ing another high-grade variant present with a higher stage. 
Hence, this variant should be reported in the histopathology 
report whenever identified.
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