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dVIN-LIKE AND LS-LIKE LESIONS IN HPV-ASSOC. VSCC

• 326 DNA-HPV (+) tumors; HPV typing, HPV E6*I mRNA, P16.

• Conclusive association with HPV based on: p16 (+) and/or mRNA (+) 
(in addition to DNA-HPV positivity).

• 14 (4,3%) cases with unusual intraepithelial lesions (7 dVIN-like 
features, 5 adjacent LS-like lesions, 2 dVIN-like/LS-like lesions).

• HPV 16 (+), P16 (+) and mRNA (+) in 3/7 dVIN-like lesions, 2/5 LS-
like lesions, 1/2 dVIN-like/LS-like lesions.

• P16 positive in all dVIN-like and LS-like lesions in tumors
conclusively associated with HPV.

Rakislova N, Alemany A, Clavero O et al. - AJSP, 2018, 42, 828-35.





uVIN WITH SUPERIMPOSED LSC

• 12 cases of dVIN; 9 cases of LSC; 9 cases of uVIN + LSC.

• Morphology; p16, p53, ki-67; HPV genotyping.

• dVIN: abnormal maturation, basal atypia; p16(-); p53 (+) of
moderate to strong intensity in basal and parabasal layers.

• cVIN + LSC: hyperchromasia in basal 3 to 4 layers, basal to full-
thickness atypia, apoptosis; P16: positivity reduction or loss in 
maturing keratinocytes; P53: parabasal and mid-epithelial
weak to moderate positivity with sparing of the basal layer.

Watkins JC, Yang E, Crum CP et al. - IJGyP, 2018, 38, 175-82.



uVIN dVINBasaloid dVIN



“Keratinizing (“dVIN-like”) uVIN (HSIL)”





p53: possibly “accentuated” (i.e., high expression) wild type



(HOWITT BE – USCAP 2019)



• 36 VSCC and 82 precursors; NGS, p53 IHC, HPV testing.

• Three molecular subtypes: 

- HPV(+) p53wt; HPV(-) p53abn.; HPV(-) p53wt (frequent NOTCH1 mutations).

• Local Recurrence Rates: 

- HPV(+) p53wt: 5,3%; HPV(-) p53abn.: 22,6%; HPV(-) p53wt: 16,3%, 

• HPV positivity: independent prognostic factor for favourable outcome in 
multivariable analysis.

Clin Cancer Res, 2017, Nov 15; 23(22):6781-9.



• 11 atypical verruciform lesions.

• “atypical verruciform hyperplasia”*; Vulvar Acanthosis
with Altered Differentiation (VAAD); verruciform LSC.

• Compared to 14 HPV-negative VSCC. 

• * PIK3CA (73%) and ARID2 (55%) mutations.

• * No p53 mutations.

• * One case progressed to a p53-mutated VSCC.

• Direct precursor or risk factor (“Differentiated Exophytic
Vulvar Intraepithelial lesion: DE-VIL”): verruciform
architecture, abnormal diff., no invasion, absence of
HPV changes, no significant basal atypia, p53 IHC: wt.





P16 negative in the invasive component: inactivating CDKN2A mutation?



p16





IHC FOR P16 AND HPV STATUS

• 201 tumors.

• morphology was correlated with P16 IHC; discrepancies analysed by
PCR for HPV DNA. 

• 83 % concordance between morphology and p16 IHC (165/196).

• most discrepant cases were well differentiated keratinizing tumors
with p16 positivity (94% of these were HPV-positive by PCR).

• P16 sensitivity and specificity for classification of vulvar SCC as HPV-
associated or HPV-independent: 100% and 98,4%. 

Cheng ES, Karnezis AN, Jordan S et al. - IJGYP, 2016, 35(4), 384-93. 



IJGYP, 2019, Jul 3 (Epub ahead of print). 



HPV ASSOCIATION AND PROGNOSIS

• 114 tumors.

• Morphologic and multimodal HPV analysis (PCR, DNA-ISH, RNA-ISH, P16 IHC). 

• HPV morphology (36,7 %); PCR(+) (31,9%); DNA-ISH(+) (14%); RNA-ISH(+) 
(27,3%); p16(+) (37,8%).

• univariate analysis: HPV morphology, p16(+), DNA-ISH(+) and RNA-ISH(+) 
associated with better 5-yr PFS.; DNA-ISH(+) associated with better 5-yr OS.

• multivariate analysis: HPV morphology, p16(+) and RNA-ISH(+) associated
with better 5-yr PFS.

• Routine reporting of HPV status is recommended.

Allo G, Yap ML, Cuartero J et al. - IJGYP, 2019, Jul 3 (Epub ahead of print). 



Gynecol Oncol. 2016 Aug;142(2):293-8.



Dohopolski MJ, Horne ZD, Pradhan D et al. - Int J Radiation Oncol Biol Phys, 2019, 103: 152-60. 



IHC FOR P16 AND p53; HPV STATUS

• 92 cases; stage I.

• p16 (+): “diffuse, strong, band-like involving at least two-thirds of the tumor 
thickness”.

• P53 (+): “+2 and +3 score; dark intense nuclear staining”. 

• P16 (+), HPV (+) patients: less likely to recur, no tumor-related deaths.

• P53 (+) patients: 3X more likely to recur and almost 7X more likely to die 
from vulvar cancer.

• Tumor size > 4 cm.: 4X increase in disease-specific mortality.

Hay CM, Lachance JA, Lucas FL et al. - J Lower Gen Tract Dis, 2016, 20(3): 252-6. 



Gynecol Oncol. 2019, 152: 208-17.



Oncotarget, 2017, (8) 52: 89903-12



PD-L1 EXPRESSION ON IMMUNE CELLS

• 84 tumors; p16 and DNA-HPV; CD8, CD4, FOXP3, CD56, CD68, GZB.

• PD-L1 (22C3) positivity defined as  > 5%.

• Positivity on cancer cells (32,1%): correlated with higher infiltration of CD4+, 
CD8+, FOXP3+ and CD68+ cells. 

• Positivity on peritumoral imune cells (60,7%): correlated with higher
infiltration of intraepithelial FOXP3+ cells; independent favorable prognostic
factor for OS.

• Positivity of cancer cells but not imune cells: more frequent in p16(-) tumors; 
HR-HPV: no correlation with PD-L1 status.

Sznurkowski JJ, Zawrocki A, Sznurkowska K et al. – Oncotarget, 2017, (8) 52: 89903-12



Virchows Archiv, 2018, 473: 513-6.





PD-L1 AND INDOLEAMINE DIOXYGENASE 2,3 (IDO) EXPRESSION

• 13 uVIN3, 2 dVIN, 16 HPV-associated * SCC and 4 dVIN-associated SCC; 
(P16 diffuse expression in > 70% of tumor cells).*

• Positivity defined as staining in > 1% of tumor cells (membranous for PD-L1 
(22C3) and cytoplasmic for IDO); Cut-points: 1-5%; 6-10%; 11-25%; 26-50%; 
> 50%.; CPS.

• PD-L1 (+) in 63% HPV-assoc. and 75% of dVIN-assoc. tumor cells.

• IDO (+) in 13% of HPV-assoc. and 100% of dVIN-assoc. tumor cells, mostly
focal; CPS > 1 more frequent in dVIN-assoc. SCC, but focal (< 10%).

• Majority of intraepithelial lesions were negative.

Chinn Z, Stoler MH, Mills AM – Histopathology, 2019, 74, 256-68.









Gynecol Oncol. 2019, 152: 101-5.



POORLY ORIENTED AND/OR
FRAGMENTED SPECIMENS...
How to measure the depth of invasion (DOI)?





INTEROBSERVER AGREEMENT FOR ASSESSING INVASION 
IN STAGE IA VULVAR SCC

• 45 cases with depth of invasion (DOI) originally reported as < 5mm.

• 11 gynecological pathologists.

• agreement for diagnosing invasion was only fair...

• agreement for measuring depth of invasion and tumor thickness
was moderate...

• interpretation of the location of the “adjacent most superficial 
dermal papila” varied among observers...

Abdel-Mesih A, Daya D, Onuma K et al. - AJSP, 2013, 37, 1336-41.



ALTERNATIVE METHOD TO ASSESS THE DOI

• 148 patients with known lymph node data. 

• FIGO stage IB or higher.

• median DOI: 5,5 mm (traditional) x 3,6 mm 
(alternative).

• 69 stage IB patients: 13 downstaged to stage IA.

• downstaged patients developed less
recurrences (15% x 39%) and had higher
disease-specific survival (100% x 84%) than
patients who remained stage IB.

van den Heiden LCG, Massuger LFAG, Jonkman JK et al. - Mod Pathol, 2015, 28, 295-302.



DOI: INTEROBSERVER AGREEMENT AND PITFALLS

• 50 digitally scanned slides of VSCC with a DOI of approximately 1 mm.

• independently assessed by 10 specialized and 4 in training 
pathologists; DOI measured with the conventional and alternative
methods.

• Conventional method: moderate agreement; 85% vs. 89,4% 
(conventional vs. alternative: no notable difference).

• Pitfalls: which invasive nest is deepest; presence of invasive growth
and where it starts; curved surface; carcinoma located on the edge
of the tissue block; ulceration; different measurement methods.

Pouwer AW, Bult P, Otte I et al. - Histopathology, 2019, 75, 413-20.



Pouwer AW, Bult P, Otte I et al. - Histopathology, 2019, 75, 413-20.


