
Conclusions: Multi-tier grading systems outperform the 2004/ 
2016 WHO in predicting recurrence and T1+ progression in NPUC, 
with the 4-tier system providing the most precise risk stratifi-
cation. Ki67 further enhances prognostic accuracy, identifying 
thresholds that predict recurrence and progression. These find-
ings support using multi-tier grading combined with Ki67 to 
guide individualized treatment and surveillance strategies.
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Background: Eosinophilic vacuolated tumor (EVT) is an 
emerging renal oncocytic tumor in the 2022 World Health Or-
ganization classification.  Prototypical morphologic features 
include eosinophilic cytoplasm with large, optically clear vacu-
oles and enlarged nuclei with prominent nucleoli. However, its 
immunoprofile, characterized by positivity for CD117, cathepsin 
K, CD10 and GPNMB with variable KRT7/KRT20 expression, 
overlaps with other entities in the morphological differential 
diagnosis. We have anecdotally noted that EVTs are often positive 
for CD56, and herein explore the diagnostic sensitivity and 
specificity  of CD56 in a large cohort of eosinophilic renal neo-
plasms including EVT.

Design: A cohort of EVTs (n=40) and other eosinophilic kidney 
tumors (n=115) collected from 16 institutions were stained for 
CD56 and semi-quantitively scored as follows: 0 (≤2%), 1+ (2- 
10%), 2+ (10-50%), or 3+ (>50%). All diagnoses were made by 
genitourinary pathologists with the aid of immunohistochemical 
studies. Clinicopathologic features were recorded for EVTs 
including MTOR/TSC1/TSC2 status when available.
Results: The median age of EVT patients was 51 years (range 13- 
80 years). The M:F ratio was 1:1.7. EVT specimens were: biopsy 
(n=5), partial nephrectomy (n=24), and radical nephrectomy 
(n=11). Next generation sequencing detected a MTOR/TSC1/TSC2 
variant in 11/13 EVTs. CD56 expression was found in 38/40 (95%) 
EVTs. Most EVTs (n=33/40, 82.5%) had 3+/diffuse CD56 expres-
sion (Figure 1) and this pattern of reactivity was found to be the 
most specific  for EVT (Table 1). However, a 3+ pattern of CD56 
expression was also seen in 12/35 (34.3%) oncocytomas, 1/20 (5%) 
eosinophilic solid and cystic (ESC) renal cell carcinomas (RCC), 
and 2/4 hybrid oncocytic tumors (Figure 2). Eosinophilic chro-
mophobe RCC (n=11), eosinophilic clear cell RCC (n=7), SDH- 
deficient  RCC (n=5), epithelioid angiomyolipoma (n=7), low 
grade oncocytic tumor (n=23), and urothelial carcinoma (n=5) 
were all/mostly negative for CD56, with rare cases showing at 
most a 1+ staining pattern.

Table 1 
Sensitivity and specificity  of CD56 for eosinophilic vacuolated tumor using 
different percent cut-offs to define CD56 positivity

CD56 positivity criteria Sensitivity Specificity

1+/2+/3+ expression 95.0% (38/40) 73.9% (85/115)
2+/3+ expression 90.0% (36/40) 78.3% (90/115)
3+ expression 82.5% (33/40) 87.0% (100/115)

Figure 1 - 845. 
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Figure 2 - 845. 

Conclusions: Our findings  support the utility of CD56 as an 
adjunct diagnostic tool in the workup of kidney tumors (along 
with CD117, cathepsin K, GPNMB, KRT7, KRT20, SDHB, and CD10) 
when EVT is a consideration in the differential diagnosis. Diffuse 
CD56 showed high sensitivity and moderate specificity  for EVT. 
Importantly, the presence of diffuse CD56 excluded most types of 
RCC except a small subset of ESC RCC.
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Background: Eosinophilic vacuolated tumor (EVT) is described 
in the 2022 World Health Organization classification  as an 
emerging renal tumor with TSC1/TSC2/MTOR mutation(s). 
Approximately 60 clinically indolent cases have been reported. 
However, we have encountered EVTs with potentially aggressive 
morphologic features. The frequency and clinical significance of 
these findings  remain unknown and prompted the current 
study.
Design: Through multi-institutional collaboration, 36 EVTs 
resected between 2004 and 2025 were evaluated for worri-
some morphologic features including invasion into large ves-
sels, fat, the pelvicalyceal system, or lymphatic/small vessels, 
as well as increased mitotic activity, necrosis and large size (≥7 
cm). EVTs were diagnosed using established diagnostic fea-
tures, including eosinophilic cells with prominent cytoplasmic 
vacuoles and nucleoli plus immunohistochemistry (CD117, 
KRT7, KRT20, CD10 and/or cathepsin K). In a subset of EVTs, 
somatic tumor testing for TSC1/TSC2/MTOR variants was per-
formed. Events (metastasis, recurrence, progression, and dis-
ease-specific death), treatment received, and clinical status at 
last follow-up were collected via review of the electronic pa-
tient records.
Results: Patient age ranged from 13 to 80 years (median 51). 
The M:F ratio was 1:1.8. EVTs were resected by partial (n=22) or 
radical (n=14) nephrectomy, with tumor size ranging from 1.1 to 
15.5 cm (median 2.7). Eleven of 13 sequenced EVTs had a TSC1 
(n=2), TSC2 (n=5) or MTOR (n=4) mutation. One additional 
patient had clinically suspected tuberous sclerosis. Seven of 36 
(19.4%) EVTs had worrisome morphologic features (Table 1): 5 
tumors measured ≥7 cm, 3 showed fat invasion (Figure 1), 2 had 
large vessel invasion (Figure 2), and 2 invaded lymphatic/small 
vessels. No increased mitotic activity or necrosis was identified. 
Median follow-up time for 17 patients was 12 months (range 
1-67). One patient had regional lymph node (LN) metastases at 
nephrectomy with no progression on follow-up. Another pa-
tient with no nodal disease at presentation developed regional 
and distant LN metastases 9 and 24 months post nephrectomy, 
respectively. All patients were alive at last follow-up.
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