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Outline 
 

 Case based presentation of IHC stains & panels used in GYN 
pathology: 

 HPV related cervical lesions 

 Cervical vs. endometrial carcinomas 

 Endometrial carcinoma subtypes 

 Ovarian surface epithelial carcinomas 

 

 Proper interpretation of stains commonly used (e.g. p53, p16) as 
well as potential pitfalls and limitations 

 

 Utilization of PAX-8 and WT-1, two IHC markers to be soon 
added at CDHA 

 

 Summarize utility and limitations of each stain 
 

 

 



Case 1 (CE-14-15)  

31 year old female with previous abnormal Pap 

(ASC-H) (cervical biopsy) 







Case 2 (SP-13-43566)  

24 year old female with previous abnormal Paps 

(ASC-H  ASCUS) (cervical biopsy) 









Case 3 (SP-13-17887)  

29 year old female with previous abnormal Paps 

(ASCUS  Negative), colposcopic impression CIN 1-2  

(cervical biopsy) 











LAST Project Recommendations  

2 tiered system – LSIL and HSIL +/- (-IN) 



LAST Project Recommendations  

1. HSIL vs. B9 mimic 

2. Entertaining –IN 2 

3. Difference of opinion 

4. High risk for miss 



p16 and HPV related neoplasia 

 Surrogate of high risk HPV DNA integration 

 Viral oncogenes E6/E7 interact with cell-cycle 

proteins 

 pRB normally inhibits transcription of p16 

 E7 inactivates pRB causing ↑ p16 IHC expression 

 Strong and diffuse block positive supports 

precancerous lesion 

 Nuclear +/- cytoplasmic staining 

 Basal cells, extending up > 1/3 thickness 





Case 1 (CE-14-15) 

H&E p16  



Case 1 (CE-14-15) cont. 

p16 “negative” Dx: Possible Koilo, negative for HSIL 



Case 2 (SP-13-43566) 

H&E p16  

p16 “positive” 
Dx: HSIL (CIN 2) 



Case 3 (SP-13-17887)  

H&E p16  

p16 “positive” 
Dx: AIS 



Case 4 (SP-13-44471) (hysterectomy) 

62 year old woman with deceptive pattern of endocervical adenocarcinoma 
 



Case 4 (SP-13-44471)  

H&E p16  

p16 “positive” Dx: Endocervical AdenoCa 



Case 5 (SP-13-2719)  

80 year old female with history of vulvar carcinoma 

(vulvar biopsy) 







Vulvar SCC and precursors 

• 2 different pathways leading to SCC 

 

– HPV dependent (less common) 

• VIN, usual type (HSIL – VIN 2-3)  

 

– HPV independent (80%) 

• Often arise in association with lichen sclerosus 

• differentiated type (d-VIN) as direct precursor 

• Seen adjacent to 80% of vulvar SCC 

 

 



d-VIN 



p53 IHC and d-VIN 

 d-VIN is typically associated with TP53 mutations 

 Mutation often present in contiguous SCC 

 Cells typically negative for HPV and p16 

 p53 IHC reactivity present in basal cells (strong 

and continuous) and typically with suprabasilar 

extension 

 Ki67 typically intense but restricted to basal / 

parabasal cells  

 



Case 5 (SP-13-2719)  

H&E p53  

p53 “positive” Dx: d-VIN 



Case 6a (CE-12-2341)  

39 year old female with infiltrating mass involving LUS 

and cervix (differential curettage) 







 

Endocervical (ECA) vs. Endometrioid 

Endometrial Carcinoma (EEC) 

 

 Clinical factors 

 Location, age, RF, history 

 Morphologic features 

 Precursor lesions, foam cells & squamous morules 

in EEC 

 IHC Panel 

 ER, Vimentin, p16, CEA  



Endometrial* Endocervical 

 ER (+) 

 

 Vimentin (+) 

 

 p16 (-) / patchy 

 ER (-) 

 

 Vimentin (-) 

 

 p16 (+) (strong, diffuse) 



p16 in EEC vs. ECA 

EEC ECA 

p16 “positive” p16 “negative” 



Limitations of IHC in EEC vs. ECA 

 

 Does not apply to “Type 2” endometrial 

carcinomas (CCC, USC) 

 Less frequently ER (+), more p16 (+)  

 

 Less reliable in high grade EEC, mucinous 

lesions, and LUS tumors 

 



Case 6a (CE-12-2341)   

H&E ER  

positive 



Case 6a (CE-12-2341)   

H&E Vimentin  

positive 



Case 6a (CE-12-2341)   

H&E p16  

p16 “negative” 



Case 6a (CE-12-2341)   

H&E CEA  

negative 
Dx: c/w EEC 



Case 6b (SP-12-38415) 

39 year old female with infiltrating mass involving LUS 

and cervix (hysterectomy) 







Case 7a (CE-12-2966)  

61 year old female with PV bleeding, thickened uterine 

lining on U/S, and tubo-ovarian mass  

(endometrial biopsy) 







Subtyping Endometrial Ca  

 

 Clinical factors (e.g. age, RF, history) 

 Morphologic features (architecture, cytology, 

other) 

 Problematic morphologies 

 Papillary endometrioid carcinoma 

 Tubular serous carcinoma 

 IHC Panel 

 ER, p16, p53, (PTEN, IMP-3)  



Characteristic IHC Profiles 

 

 Endometrioid 

 ER (+), p16 (-) / patchy, p53 (-) 

 

 Uterine serous carcinoma 

 ER (-), p16 (+), p53 (+) 

 

 Clear cell carcinoma 

 ER (-), p16 (+/-), p53 (+/-) 



Limitations of IHC in typing EC 

 

 Overlap in general 

 

 High grade tumors 

 

 Mixed tumors 

 

Be careful with p53 

- negative, null, non-specific, positive 

 



Case 7a (CE-12-2966)  

H&E ER 

positive 



Case 7a (CE-12-2966)  

H&E p53 

negative 



Case 7a (CE-12-2966) 

p53 “negative” (null pattern) 



Case 7a (CE-12-2966)  

H&E p16 

positive 
Dx: Favor USC 



Case 7b (SP-13-7612) 

61 year old female with PV bleeding, thickened uterine 

lining on U/S, and tubo-ovarian mass  

(hysterectomy / BSO) 

 





Case 7b (SP-13-7612)  

H&E p16 

positive 



Case 7b (SP-13-7612)  

H&E p53 

“null pattern” 





Case 7b (SP-13-7612)  

H&E p16 

positive 



Case 7b (SP-13-7612)  

H&E p53 

“null pattern” 





Case 8 (CE-14-70)  

54 year old female with endometrial cells on Pap, 

thickened endometrium on U/S (endometrial biopsy) 







 

 PSM unexpectedly shows diminished ER and strong 

and diffuse expression of p16* 

 p53 may be positive but with ‘wild-type’ pattern 

 Ki67 index low 

 HMGA2 negative  



Case 8 (CE-14-70)  

H&E p53 

Negative (wild-type) 

Dx: Surface metaplastic / reparative changes 



Case 9 (SP-13-42263)  

72 year old female treated with neo-adjuvant 

chemotherapy for presumed ovarian cancer – no gross 

residual at surgical debulking (omentectomy) 







IHC Markers in Ddx of Ovarian SEC 

 

 ER 

 Negative in CCC, Positive in others 

 p53 and p16 

 Positive in HGSC, Negative in others 

 WT-1 

 Positive in HGSC, Negative in others 

 HNF-1β 

 Positive in CCC, Negative in others 



WT-1 

 

 Marker of upper tract HGSC (> 90% positive) 

 

 Less commonly positive in lower tract serous 

carcinomas (EIC, USC) (7-20%) 

 

 Also positive in mesothelioma, Wilms tumor, 

DSRCT, others 

 

 

Int J Gynecol Pathol. 2013 Sep;32(5):433-43 



HNF-1β 

Kato et al. Modern Pathology (2006) 19, 83–89. 

 

 Positive in the 

majority of CCC 

 

 Positive in adjacent 

endometriosis 

 

 Negative in other SEC 



Case 9 (SP-13-42263)   

H&E ER 

Positive 



Case 9 (SP-13-42263)   

H&E p53 

Positive 



Case 9 (SP-13-42263)   

H&E p16 

Positive 
Dx: c/w HGSC of tubo-ovarian origin 



Case 10 (SP-13-44483)  

64 year old female with Stage III “Ovarian Cancer” 

(BSO and omentectomy) 











 

 Most examples diagnosed as Mixed OSEC (serous 

and CCC) represent HGSC with clear cell zones 

 

 Similar presentation, behavior, cytologic atypia, 

mitotic activity, and IHC profiles as pure HGSC 



OCCC vs. HGSC 



Case 10 (SP-13-44483)   

H&E ER 

Positive 



Case 10 (SP-13-44483)   

H&E p16 

Positive 



Case 10 (SP-13-44483)   

H&E p53 

Null pattern 

Dx: c/w HGSC with clear cell zones 



Case 11 (CE-13-3184)  

72 year old female with right ovarian mass and high 

stage disease – nodes, omentum etc. (BSO and 

omentectomy) 













 

 HGSC and LG serous neoplasms (SBT, LGSC) have 

different molecular pathways (TP53 vs. BRAF/KRAS) 

  

 HGSC may occasionally co-exist/arise from LGSN 

 

 p53 may help in distinguishing them 

(p16 typically positive in SBT but not LGSC)    



Case 11 (CE-13-3184)   

H&E p53 



Case 11 (CE-13-3184)   

H&E p53 

Positive 

Dx: HGSC arising in association with SBT 



Case 12 (SP-13-42699)  

47 year old female with cystic right ovary (RSO) 













p53 (+) 

 - > 75% cells 

 - “null” 



Case 12 (SP-13-42699)   

H&E p53 

Positive 



Case 12 (SP-13-42699)   

H&E Ki67 

> 10% 

Dx: STIC 



Case 13 (SP-13-29934)  

58 year old female with omental mass (omentectomy, 

LSO, and staging) 

 

PMHx 

-Hysterectomy / RSO for benign disease 

-Bilateral PD breast carcinomas 

 









IHC Panel in Breast vs. Tubo-ovarian origin 

 

 Not helpful: CK7, ER 

 

 Positivity for WT-1, CA-125, p53, PAX-8 all favor 

tubo-ovarian origin 

 

 Positivity for GCDFP, mammoglobin favor breast 

carcinoma   



PAX-8 

 

 Present in renal, bladder, thyroid, thymic, and 

majority of ‘Mullerian’ malignancies 

 

 When DDx includes Mullerian – negative in breast 

Ca, mesothelioma, and GI Ca 

 







Case 13 (SP-13-29934)   

H&E CK7 

Positive 



Case 13 (SP-13-29934)   

H&E ER 

Positive 



Case 13 (SP-13-29934)   

H&E CA-125 

Positive 



Case 13 (SP-13-29934)   

H&E 

Positive 

p16 



Case 13 (SP-13-29934)   

H&E p53 

Null 



Case 13 (SP-13-29934)   

H&E Additional IHC (MSH, Toronto) 

Dx: HG carcinoma, m/c/w HGSC of upper tract 

 

 PAX-8 (+) 

 

 WT-1 (+) 



Summary of IHC Markers 



p16 

 

 Surrogate of high risk HPV integration / related 

tumors 

 Strong and diffuse required 

 Cervical adenoCa vs. EEC 

 Diagnosing / subtyping u-VIN 

 Marker of USC/HGSC (vs. EEC, other OSEC, 

LGSC/SBT) 

 Pitfall in PSM 



p53 

 

 Diagnosing / subtyping d-VIN 

 Marker of USC/HGSC 

 Overexpression and null immunophenotype 

 Differentiate from increased “wild-type” pattern 

 DDx with PSM 

 HGSC vs. LGSC / SBT 

 STIC 



WT-1 

 

 Marker of HGSC 

 Less common in other OSEC 

 Useful post chemo setting 

 Uncommon in other epithelial neoplasms 

 Mesothelioma, WT, DSRCT, etc. 

 Less common in USC 



PAX-8 

 

 Sensitive marker of mullerian origin 

 (~ 100% in most types) 

 

 Extremely helpful in certain contexts 

 vs. breast, colorectal, lung (~ 0%) 

 

 Also (+) in GU, thyroid, thymus 



Notable Panels 
 ECA vs. EEC 

 ER, vimentin, p16 (+/- CEA) 

 

 Uterine Ca 

 ER, p16, p53, (PTEN, IMP-3) 

 

 OSEC 

 ER, p16, p53, WT-1, HNF-1β 

 

 STIC algorithm 

 Morphology + p53 and Ki67 

 

 Breast vs. ovarian 

 GCDFP, mammoglobin, CA-125, p53, WT-1, PAX-8 



THANK YOU ! 


