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Borderline nuclear change in squamous cells (ASC-US and ASC-H)  EICC, Edinburgh, May 2010
Introduction
The terms atypical or borderline should be used for cases in which there is genuine doubt as to whether the changes are reactive or neoplastic – or, to be more precise, genuine doubt as to whether they are reactive, neoplastic or squamous intraepithelial lesion (SIL), the latter broadly correlating to cervical intraepithelial neoplasia (CIN) grades 1-3.  The term ‘borderline’ in the NHS cervical screening programme (NHSCSP) is almost synonymous with ‘atypical’ and includes ‘borderline, not otherwise specified (NOS)’ and ‘borderline, high-grade dyskaryosis not excluded’, which are equivalent to atypical squamous cells of undetermined significance (ASC-US) and atypical squamous cells, cannot exclude high-grade SIL (ASC-H).  Both categories should be reported sparingly and their use limited.  
· Every time ASC-US or ASC-H is reported cytologists should consider the alternative diagnoses of negative, SIL or occasionally cancer.  

· Low-grade or mild dyskaryosis are terms used in the UK for LSIL; high-grade, moderate and severe dyskaryosis are used for HSIL.

· Especially with ASC-H cytologists should also consider whether the cells might be glandular (endocervical or endometrial) rather than squamous in origin.  

· Every case in the workshop requires a decision as to whether the changes are normal, SIL or cancer rather than borderline/ASC or AGC.

Characteristics of atypical / borderline reports

· ASC-US, ASC-H and atypical glandular cells (AGC) act as a buffer between normality and abnormality

· They can avoid both false negatives and false positives  

· Limiting their use aims to increase specificity

· Borderline changes are a function of every screening system that aims to have high sensitivity

Normal reactive, hormonal and metaplastic changes

“Numerous variants of benign cellular findings have been described and need not be reported if they do not imply an increased risk of neoplasia.  These include hormonal patterns (post-partum or atrophic), repair changes, microglandular hyperplasia, tubo-endometrioid metaplasia, tubal metaplasia, sampling of the lower uterine segment, irradiation changes or alterations due to inflammation or the presence of an intrauterine contraceptive device (IUD) and benign glandular cells occasionally seen in post-hysterectomy specimens (Tambouret 1998).  As long as they are recognized as such they need not be reported.”4  

As will be explained in the workshop, this is easier said than done and the final sentence is clearly important: as long as they are recognized as such. 

ASC of undetermined significance (ASC-US); Borderline, NOS

ASC-US bordering on LSIL
Most ASC-US borders on LSIL/mild dysplasia5 and is therefore usually seen in mature squamous cells.1  The category was retained in TBS 2001 because it had been shown to be associated with approximately 10% of high-grade cervical intraepithelial neoplasia (CIN) on biopsy.6  Davey et al. recommended that not more than 3% of the smears should have this designation but rates will depend on local rates for LSIL and HSIL and should not exceed their combined rate.

ASC-US with features suggesting HPV

ASC-US or borderline changes NOS frequently show cytological changes suggesting human papillomavirus (HPV) effect, but without koilocytosis (the only reliable criterion of HPV infection) and without sufficient nuclear abnormality to justify a report of LSIL/mild dysplasia.  Typically, these cells may be dyskeratotic, either forming plaques of densely orangeophilic cells, or as individual small keratinising cells or occasionally as cells with clumps of intracytoplasmic keratin.  There may be a degree of cytoplasmic degeneration, often in cells with copious cytoplasm, and the cells may be multi-nucleated.  It is most important to examine the smear carefully and report dyskaryosis if present, particularly when small individual dyskeratotic cells are present as these may have been scraped from the surface of CIN1 or even CIN2/3.  

Dyskeratosis should not be confused with parakeratosis in cells with normal nuclei and translucent cytoplasm.  Such cells may be seen in small “rafts” or “pearls” of cells, which should not be reported as borderline.  Orangeophilic cells with small pyknotic nuclei may also be seen in atrophic smears, and should not be reported as such or as ASC-US.

ASC-US with no features to suggest HPV

ASC-US bordering on LSIL may take the form of nuclear enlargement and anisocytosis with slight irregular granularity of chromatin, mild hyperchromasia but even nuclear membranes.  The cells are usually mature squamous cells without any changes suggesting HPV effect, and in our experience are often seen in women with oestrogenised smears in the fifth decade of life.  The significance of these cell changes is uncertain but they are well described and illustrated in TBS.3
ASC-US in the presence of inflammation and repair
Before the BSCC defined the borderline category and provided illustrations for its use,7 the term “inflammatory smear” was often used to describe nuclear abnormalities that were thought not to be dyskaryotic (SIL).  Such smears probably included many changes that would now be classified as borderline (ASC) but also included changes that ought to have been recognised as dyskaryosis (SIL).  However, most would agree that inflammation and repair are not always easy to recognise with certainty.

In any form of inflammation, with or without a recognisable cause, there is a variable inflammatory cell exudate (usually polymorphs), which may or may not obscure the cells (especially on conventional smears).  The cells frequently show a “shift to the left” as a manifestation of increased turnover of cells, resulting in an excess of active immature metaplastic squamous cells.  In most instances these cells will be recognisable as reactive and need not be reported but sometimes the chromatin may be coarsely granular and the nuclear membranes prominent and somewhat irregular in outline.  Nucleoli are usually present but may be less distinct if the chromatin is coarsened.  In these cases a report of ASC-US or borderline may be given, and, if the changes are thought on balance to be consistent with the degree of inflammation, repeat can be recommended after investigation and treatment of any infection found.

Trichomonas vaginalis may be associated with striking inflammatory changes as described above, which occasionally may mimic dyskaryosis.  After treatment, reactive changes should resolve and dyskaryosis, if present, should look more obvious.  

Candida pseudohyphae are often entangled in plaques of parakeratotic superficial cells.  A minor degree of hyperchromasia and irregularity of nuclear outline may be seen, so these changes may mimic LSIL / mild dysplasia and HPV effect. 

Atrophic changes (which are similar to the changes seen in post-natal smears and in women taking low oestrogen or progesterone only contraception) are seldom associated with nuclear abnormalities unless there is some degree of concomitant inflammation.  Coarsening of chromatin, hyperchromasia and irregularity of nuclear outline may occur, as with any form of inflammation.  When this is associated with cytoplasmic orangeophilia, which is commonly seen in atrophic smears, it is easy to see how the changes can mimic dyskaryosis.  In these instances, a borderline report with a recommendation for repeat after local oestrogen treatment may occasionally be justified.

When oestrogenisation is low, the cells have a relatively high nucleo:cytoplasmic (N:C) ratio and tend to form cohesive sheets.  In the great majority of cases, careful attention to nuclear detail allows a distinction to be made between sheets of poorly oestrogenised normal cells, and sheets of HSIL, which is the differential diagnosis.  The latter cells usually stand out as a separate population, whereas normal atrophic cell sheets are of uniform shape and size throughout the smear. 

Repair change may be easy to recognise, and we are specifically advised not to report it as such, but there are some instances when the changes are very much less obvious.  A cautious borderline / ASC-US report may be justified in some instances and could avoid false positive and false negative reports.   

Avoiding the abuse of ASC-US / borderline NOS reports

Bearing in mind that most ASC-US borders on LSIL, which regresses in the great majority of cases, cervical screening specificity would benefit from reducing ASC-US to a minimum.  Against that, LSIL carries a risk of progression to HSIL and ASC-US reports reveal HSIL in about 10% of cases.6  In all cases the following should be considered:

· Are these changes recognisable as reactive, hormonal or metaplastic effects?

· Would a repeat after specific treatment or time interval help?

· Is there evidence of HPV effect sufficient for a LSIL report?
· Is this one of the less common manifestations of HSIL or cancer?

· If in doubt, are the changes suspicious of HSIL rather than LSIL?

Rational answers to these questions, if necessary in consultation with a colleague, should reduce ASC-US reports to a manageable level and avoid floundering in the “ASCUS swamp”.8  Additionally, rates of borderline, LSIL and HSIL should be monitored and compared with local and national standards as a method of quality control.

ASC, cannot exclude HSIL (ASC-H)

From the outset of defining borderline changes in the UK, it was recognized that there was a difference between equivocal changes “bordering on mild dyskaryosis (LSIL)” and those that were equivocal for “more severe abnormalities” in which referral for colposcopy and biopsy would be indicated.2  It had been known for many years that borderline changes may harbour high-grade CIN lesions or even cancer.9  ASC-H has been justified as a separate category because it is significantly more likely than ASC-US to represent high-grade CIN.10,11,12  However, ASC-H should only apply to 5-10% of total ASC reports.4
In our experience, as reflected in the workshop cases, ASC-H is most often associated with i) inflammation, ii) immature squamous metaplasia or iii) hyperchromatic crowded cell groups (HCCG).
ASC-H in association with inflammation
In most of the instances of atypical/borderline changes in association with inflammation the differential diagnosis is between a benign, reactive condition and high-grade dyskaryosis, and most of us would admit that at times the distinction can be difficult.  In our practice, cautious reporting often results in reactive changes being reported as borderline (as described under ASC-US above), and follow-up smears being negative most of the time.  However, invasive cancer audits often show cases in which borderline changes (especially ones that were not followed up) could usefully have been classified as ASC-H. 

· It is possible to misinterpret HSIL as non-specific inflammation and this group of conditions is likely to contain examples of the small proportion of abnormalities that justify an ASC-H report.   

ASC-H in immature metaplastic squamous cells
Debate on the website prior to the BSCC terminology conference confirmed that distinguishing squamous metaplasia from dyskaryosis was one of the most difficult areas of cervical cytology,1 described in one response as the “greatest cognitive dilemma”.  The distinction between immature squamous metaplasia and HSIL seems to be particularly difficult with ThinPrep LBC.1  

Even in the absence of features suggesting inflammation or repair, as discussed above, metaplastic squamous cells may show hyperchromatic clumped chromatin mimicking dyskaryosis/SIL.  The cytoplasm is usually relatively normal in cells that are not dyskaryotic.  Metaplastic cells usually have well demarcated cell borders, with “pulled out” strands between adjacent cells and hyaline, often amphophilic cytoplasm.  These distinctive cytoplasmic changes are usually not seen in high-grade dyskaryosis, which metaplasia may sometimes closely mimic.  

In moderate dyskaryosis, which in our experience is the grade of dyskaryosis most likely to be confused with benign metaplasia, the nucleus is diffusely granular over its surface and margins and is usually associated with indistinct cytoplasm and increased N:C ratio.

· Examination of the whole cell rather than the nucleus alone may help distinguish SIL from immature squamous metaplasia in which the cytoplasm is usually normal. 

· If the overall appearances of the cells suggest a benign process, but there is genuine doubt, ASC-US may be reported and repeat recommended in three-six months.  
· If HSIL is suspected but there is genuine doubt, the smear should be classified as ASC-H and colposcopy recommended.  

ASC-H with hyperchromatic crowded cell groups
Hyperchromatic crowded cell groups (HCCG) are most commonly seen with inflamed endocervical cells, endometrial cells from the lower uterine segment (LUS) or tubo-endometrioid metaplasia (TEM).1  However, HSIL may be seen as HCCGs, which is a well-recognised situation in which cytological diagnosis may be difficult.  It is usually possible to recognise HSIL when present, which is likely to be CIN3 in this situation because the N:C ratio is high.  The presence of separated dyskaryotic cells attached to the HCCGs and occasional keratinising cells may help.  If the changes are suspicious rather than diagnostic an ASC-H report may be justified.  

Avoiding the abuse of ASC-H reports

The problem with of ASC-H is that the differential diagnosis is between entirely benign conditions on one hand and HSIL and even cancer on the other.  It is therefore difficult to manage at colposcopy and should be kept for cases that are genuinely “suspicious” rather than diagnostic of HSIL.  It can be limited by the following procedures:

· Monitoring individual and laboratory reporting rates and positive predictive value for ASC-H and HSIL

· Discussing cases thought to be ASC-H with colleagues before issuing reports

· Routinely reviewing all cases of ASC-H at multi-disciplinary meetings before treatment is decided or carried out.1
· Consider the following questions before issuing an ASC-H report

· Are the changes more likely to represent recognisable benign conditions such as TEM, TM, LUS or endocervicitis?

· Do they represent less common but well-described types of HSIL, which should be reported as such

· Are the changes glandular rather than squamous in type?

 ASC-US and ASC-H slide sets
The slide sets contain cases of all types of ASC-US and ASC-H described above as well as examples of their differential diagnoses and some “unknowns” whose diagnosis will be provided at the end of the workshop.  In all cases ask yourself these questions:- Is it negative? Is it LSIL? Is it HSIL? Is it cancer? Or am I genuinely uncertain but favour one or other of those options.
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