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The Question 

Why does cervical carcinoma develop near the 
squamo-columnar (SC) junction? 
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Frank McKeon 

Yang, Cancer Cell 

1998 

SCJ 

p63 

RC • p63 is a stem cell 

marker in squamous 

epithelium 

• p63 highlights basal 

squamous cells and 

reserve cells (RC) in 

the cervix 

• Where do RCs come 

from? 



p63 and the Urogenital Tract 

Ince, Am J Pathol 2002 



Ince Am J Pathol 2002 

Absence of Cervical Basal/Reserve Cell Induction (p63-/-) 

Residual Embryonic 

 Cells (RECs) 



RECs at the Esophago-Gastric Junction 

Yang, Nature 1999, Stairs 2008 



Wang et al , Cell 2011 
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Undermining of the 

Embryonic 

epithelium 

 

 

Dislodgement of the 

embryonic cells 

 

 

 

Focal persistence of 

embryonic cells at 

the SC junction! 

 
Wang, Cell 2011 
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Herfs, PNAS 2012 
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Krt7 

The SC Junction Cell 





“Top-down Differentiation” 



HPV 

HPV 

SCJ negative SIL 

SCJ positive SIL 

Conventional “bottom-up” HPV infection/differentiation 

Novel “top-down” HPV infection/differentiation 



“Top-down” 
Differentiation in 

Preinvasive 

Disease 

 
Simultaneous 

transformation and 

trans-differentiation 

 

During 

embryogenesis 

 

During remodelling 

 

During early 

neoplasia 

Herfs, J Pathol 2012, Abstracts 1157, 1158 
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SCJ and TZ Derived Precursors are Different 

Herfs PNAS 2012, J Pathol 2012; Am J Surg Pathol 2013 



“LSIL” Dx/Outcome 

SCJ(+) “LSIL” SCJ(-) “LSIL” 

100% agreement 

78 Cases/51 Followed 

Average 33 Mo 

0% HSIL 

54% agreement 

39 Cases 

Orig LSIL 

13 Followed 

Orig HSIL 

14 Coned 

0% HSIL 57% HSIL 

Herfs AJSP 2013 



A Risk Model for Cervical Cancer 

Columnar   Squamous  

  

Risk Gradient 

Mat   Immat         SCJ                Immat                 Mat          



Incidence Rates (1975) 

Anus  1.0 

Vagina 0.9 

Vulva 1.0 

Cervix 15.0 

http://seer.cancer.gov/statfacts/html 



Absence of SCJ cells in the Anal TZ 

E. Yang, C. Crum and M. Herfs 2014 
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Most HSILs Come from the SC Junction 

• Three major types of 
SIL 
– Ectocervical/meta-

plastic LSILs (CK7-) 
considered very low 
risk 

– SC junction LSILs 
(CK7+) higher risk of 
dx disagreement and 
HSIL outcome 

– SC junction HSILs 
(CK7) considered high 
risk 



Three types of SIL 

90% agree             50% agree   90% agree 

50% HRHPV             100% HRHPV                100% HRHPV 

10% HPV16              60% HPV16                 60% HPV16 

CK7(-)               CK7+                  CK7+ 



Diffuse p16ink4 staining 

23%       74%         96% 



A different perspective 

• Using this model it is possible to envision 

three types of SIL, easy HSIL, easy LSIL 

and problematic (L)SILs or QSILs, which 

arise in the SC junction. 

• The diagnostic algorithm includes LSIL, 

HSIL and QSIL. 

• With a little practice you can spot a QSIL 

• P16 is of virtually no value in making this 

distinction 



Diagnosis? 



Diagnosis? 



Diagnosis? 



Diagnosis? 



Diagnosis? 
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Biomarker Staining 

• P16 – Particularly useful for immature 

epithelia in reproductive age women 

• MiB-1 – Atrophic background 

• We use neither when the differential 

diagnosis is LSIL vs Normal 

• P16 immunostaining will not discriminate 

LSIL from HSIL. 



Atrophy +HSIL 
MiB1      p16 



MiB1               p16 

Reactive 



Issues 

• What p16 staining pattern signifies a high-

risk HPV? 

• How do we confirm “progression” from 

LSIL to HSIL? 

• Does p16 identify CIN2 lesions more likely 

to persist? 

• Is high-risk HPV infection sufficient to 

produce progression? 

 

 



Milder metaplastic atypias 

Zheng et al, 2004 



Milder metaplastic atypias (p16) 

Zheng et al, 2004 



LSIL (immature met phenotype) 
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Ascertaining Outcome Risk 

• Most high risk HPVs (85%) will not result 

in an HSIL (CIN3) outcome (Kahn) 

• 40-60% or more of confirmed CIN2 

biopsies will be followed by regression in 

women under age 25 (Crum, Mosckicki) 

• The risk of HSIL in women with mild 

abnormalities and negative colpo or a 

biopsy of CIN1 is 11% (Cox) 



Defining CIN1 

1970 2000 



Frequency of True Progression 

• 12% of LSILs are followed by an HSIL at 2 

years (Cox et al). 

• 1% of LSILs (CIN1) progress to 

carcinomas (Östor’s review) 

• What percent are true progressions from 

LSIL to HSIL (CIN2)? 



What We Found in our Practice 

• 10% of biopsy proven LSILs (by report) 

will be followed by HSIL (CIN2+) in 

followup. 

• About half on review will be re-classified 

as LSIL 

• Overall, about 5% of LSILs are followed by 

HSIL 

• Any LSIL followed by HSIL should be 

viewed with suspicion and all slides 

reviewed. 

 E. Chen and CP Crum 



Issues 

• What p16 staining pattern signifies a high-

risk HPV? 

• How do we confirm “progression” from 

LSIL to HSIL? 

• Does p16 identify CIN2 lesions more likely 

to persist? 

• Is high-risk HPV infection sufficient to 

produce progression? 

 

 



Predicting Regression/Progression 

• Guedes et al 

– 45 women followed with CIN2 

– 42% regressed 

– 11% persisted 

– 22% progressed to CIN3 

– 20% partial regression 

– No relationship to p16 status 

 
International Journal of 

Gynecologic Cancer 2007  
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Prospective Risk of ≥CIN3 with mild atyp cytology 

Follow-up time (years) 
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Portland Khan et al., JNCI 



Summary 

• The range of cervical histologic abnormalities 

that represent HPV infections is expanding 

• “Progression” of LSIL (as currently defined) to 

HSIL is enriched for error and should be 

reviewed. 

• 40+% of CIN2 regress in 6 months. 

• Depending on the clinician it may be more 

prudent to define a histologically 

“indeterminate” group and follow than to employ 

p16 and arbitrarily classify as CIN2. 



Three Approaches 

• Triage borderline with p16 (LAST 

recommendations) 

– Everyone’s borderline is different 

– Potential over-reliance on the p16 

immunostain 

• Triage borderline with a second observer, 

p16 optional 

• Apply an intuitive grading system (LSIL, 

HSIL, QSIL) and triage QSIL to a six 

month repeat. 



Two Cases 



History 

• Reproductive age woman with an 

abnormal cervical cytology (ASCUS) 

• This is a cervical biopsy 







Diagnosis? 







Additional Biopsy 

















Diagnosis? 



Diagnosis 

    SPECIMEN DESIGNATED “Cervix 

BIOPSY": 

    High grade squamous intraepithelial 

lesion (CIN 2). 

    Note: This lesion exhibits a spectrum of 

changes ranging from CINI to CINII. It 

exhibits a metaplastic phenotype.  



History 

• Reproductive age woman with an 

abnormal cervical cytology (ASCUS) 

• This is a cervical biopsy 







Diagnosis? 







Diagnosis 

    SPECIMEN DESIGNATED “Cervix 
BIOPSY": 

    Atypical metaplasia consistent with 
squamous intraepithelial lesion, but not 
amenable to precise grading (“QSIL”) 

    Note: This lesion is p16 positive and exhibits 
a metaplastic phenotype with mild atypia. It is 
consistent with a squamous intraepithelial 
lesion but cannot be graded. Followup is 
advised. 
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SC junction cells are not 

replenished after excision (LEEP) 

Herfs, PNAS 2012 



Evidence that SCJ ablation 

alters recurrence patterns 

• Disparity between pre and post ablation HPV-

related lesions (Herfs et al) 

– Infrequent 

– Ectocervical 

– Lower grade 

– Low progression rate 

 

Herfs et al 2014, Int J Cancer 



Does excision of the SCJ prevent 

cervical cancer? 

• Recurrence rates of SIL exceedingly low in the 

cryotherapy era, when both LSIL and HSIL were 

treated. 

• Most recurrences are LSIL and do not appear to 

originate from the SC junction 

• Cryotherapy reduces subsequent HPV infection 

by 50% in HIV infected women (Taylor et al 

2010). 

• Anecdotal evidence (Gustafson and others) 



Risk of Recurrent CIN3 Post 

LEEP 

Kocken et al. Lancet Oncol 2011 

435 Women 



Preventing Cervical Cancer in a Sexually 

Active Vulnerable Population  

?      OR  ? 



Summary 
• Tread lightly  when you are not certain of 

whether a lesion is CIN1 or CIN2 

• In such cases expect p16 to almost always be 

positive; if you know how to separate CIN from 

reactive changes you will not get much help from 

p16. 

• Post excisional “recurrences” should be critically 

evaluated. 

• Low impact pre-emptive SCJ ablation should be 

explored in populations where sexually active 

women are at high risk due to inadequate 

resources to guarantee regular screening. 
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