Forum: Specimen Adequacy

1991 Bethesda System: Adequacy of the Specimen


Satisfactory for evaluation


Satisfactory for evaluation but limited by…


Unsatisfactory for evaluation

Issue 1: Adequacy Terminology/Reporting

Background: Some individuals have suggested eliminating the satisfactory for evaluation but limited by… (SBLB) category because it is confusing to clinicians and there is conflicting information regarding early repeat. The wording has been criticized as an oxymoron—is the specimen satisfactory or is it limited? Some individuals have suggested a descriptive section in the report to include presence/type of transformation zone component, obscuring elements, and other possible adequacy limitations/descriptors.

Recommendation: Maintain the satisfactory for evaluation and unsatisfactory for evaluation categories, but eliminate SBLB term. Describe presence or absence of endocervical/transformation component and any other quality factors immediately after Satisfactory and Unsatisfactory terms (see addendum A for examples of reports). Any specimen with abnormal cells is by definition satisfactory for evaluation. Additional information on the meaning of adequacy qualifiers and any implications for patient follow-up may be provided optionally in an educational note. Attention to regular screening may be suggested whenever there are adequacy qualifiers mentioned. This forum recommends that Pap quality indicators, as they relate to adequacy and the need for repeat Pap and/or clinical follow-up, be considered by the ASCCP in consensus management guidelines.   

Rationale: While the SBLB term is confusing to many clinicians (Bethesda web-site, personal communications from H. Buck and J.T. Cox), consensus opinion is that information on adequacy limitations has value in improving overall specimen adequacy. Clinicians/specimen takers have been provided regular feedback on specimen quality, and this has promoted heightened awareness of specimen quality, better sampling devices and new technologies. Surveys have shown widespread acceptance of adequacy categories, even though SBLB reporting rates are quite variable (Davey D. Arch Pathol Lab Med 2000;124:203-11.) Abnormalities are less common in specimens rated as poor quality (Henry JA. Acta Cytol 1996;40:529-535). Longitudinal studies to date have not shown that the SBLB category has similar clinical implications as the unsatisfactory category, but this could change with the increasing incidence of cervical adenocarcinoma, and the adoption of new technologies. Inclusion of adequacy information is the only means for tracking possible trends. The unsatisfactory category should be maintained because it emphasizes specimen unreliability for evaluation of epithelial lesions. 

Issue 2: Unsatisfactory Specimen Reporting

Background: The “Unsatisfactory” category currently includes both specimens that are rejected and specimens that are fully evaluated. Some have suggested terminology to separate specimens that are rejected/not processed from those that are fully processed and evaluated, but judged to be unsatisfactory. This would clarify the amount of laboratory work involved.  

Recommendation: Retain unsatisfactory for evaluation term, but clarify laboratory’s role in processing/evaluation in report; include comments/recommendations as appropriate. A longitudinal study (Ransdell JR, Cancer Cytopathology 1997;81:139-143) found that unsatisfactory Paps were more often from high risk patients, and significantly more had SIL/cancer on follow-up when compared to a cohort of patients with satisfactory index Paps. Unsatisfactory Paps that are processed and evaluated require considerable time and effort. While such specimens cannot exclude an epithelial lesion, some helpful information (presence of infectious organisms, etc) may be provided that can help direct further patient management. Suggested wording to clarify reports follows:

A) Rejected Pap:

Specimen rejected (not processed) because ____(specimen not labeled, slide broken, etc.)

B) Fully evaluated unsatisfactory Pap :

Specimen processed and examined, but unsatisfactory for evaluation of epithelial abnormality because of ____(obscuring blood, etc.)

Additional comments/recommendations, as appropriate

Issue 3:  Conventional Smear Squamous Cellularity


Background:  The current Bethesda System criterion for adequate squamous cellularity is that “Well-preserved and well-visualized squamous epithelial cells should cover more than 10% of the slide surface.”  Cytologists have interpreted this definition differently, leading to confusion about the minimum level of cellularity at which it is appropriate to label a specimen unsatisfactory due to insufficient squamous cellularity. (Gill GW. Acta Cytol 2000; 44: 873; Renshaw AA. Am J Clin Pathol 1999; 111: 38-42) Semi-quantitative grid methods have been proposed but may be difficult to use routinely (Valente PT. Diagn Cytopathol 1991;7:576-80).


Recommendation:  

1. Change the criterion to “An adequate conventional specimen has an estimated minimum of approximately 8,000-12,000 well-preserved and well-visualized squamous epithelial cells.” Note: THIS MINIMUM CELL RANGE SHOULD BE ESTIMATED, AND LABORATORIES SHOULD NOT COUNT INDIVIDUAL CELLS IN CONVENTIONAL SMEARS. This minimum range applies only to squamous cells; endocervical elements and completely obscured cells should be excluded from the estimate as much as feasible. This range should not be considered a rigid threshold. Some cases with cell clustering, atrophy, or cytolysis are difficult to estimate, and laboratories should apply professional judgment and employ hierarchical review in the assessment of specimen cellularity.

2. Provide “reference images” of known cellularity. Addendum B shows preliminary examples, and additional images are planned.  Cytologists could then compare these images to specimens in question and determine if they had a sufficient number of fields with approximately equal or greater cellularity than the reference image.  Multiple reference images will be provided at 4X and/or 10X at different levels of cellularity showing both dispersed and clustered cell patterns.  For instance if an image corresponding to a 4X field with 1000 cells was used as the reference, a specimen would need to have at least 8 such 4X fields to be deemed adequate. While not all cytologists have access to 4X objectives, there will be very few borderline adequacy cases and these can generally be viewed at microscope fitted with a 4X objective as a hierarchical process.

Rationale: See Issue 4. Conventional Paps have less random sampling than liquid-Paps, so a slightly higher estimate  (8,000-12,000) is suggested. Future studies may indicate that a different number is more reasonable. Laboratories should also have some flexibility in determining what estimation method is best for their practice setting. Preliminary studies show that reference images methods are quickly learned and have better interobserver reproducibility than the 10% cellularity criterion. 

Issue 4: Liquid Based Squamous Cellularity

Background: Current guidelines for adequate cellularity in conventional cervical smears do not apply to liquid based preparations (LBP). Since both of the currently approved LBP distribute a random subsampling of cells over a circumscribed area, an accurate estimate of the cellularity of the preparation can be easily determined in scantly cellular specimens. It has been suggested that a minimum cellularity be set for LBP to determine adequate cellularity.

Recommendation: Set a minimum limit of 5,000 well-visualized/preserved squamous cells for LBP with the following caveats:

1. A minimum of 10 fields should be counted along a diameter that includes the center of the preparation. The average cell number per microscopic field to achieve 5000 cells is shown in the following table.

2. In some instances the cellularity on the prepared slide may not be representative of the collected sample. Cases with fewer than 5,000 cells should be examined to determine if the reason for the scant cellularity is due to a technical problem in preparation of the slide. In those instances, a repeat preparation may yield an adequately cellular preparation. However, the adequacy of each slide should be determined separately and not cumulatively. In other words, 2500 cells on one slide plus 2500 cells on a repeat slide should not be added together to make 5,000. The report should clarify whether blood, mucus, or inflammation contributed to an unsatisfactory sample, or whether the problem was simply low squamous cellularity.

3. It is recognized that strict objective criteria may not be able to be applied in every case. Some slides with cell clustering, atrophy, or cytolysis are technically difficult to count, and laboratories should apply professional judgment and employ hierarchical review when evaluating these slides.

The spreadsheet shown below provides the average number of cells per field required to achieve 5000 minimum cells on a liquid-based Pap given a certain preparation field diameter and eyepiece (ocular). For individuals using oculars and preparations not shown, the formula is: Number of Cells Required per Field =5000 / (Area of Circle / Area of Ocular). The diameter of an ocular or microscopic field in millimeters is the field number of the eyepiece divided by the magnification of the objective. The area of the field can then determined by the formula for the area of a circle [pi X (Radius squared)]. 
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	12
	113.1
	36
	138.9
	576
	8.7
	29.8
	168.1
	476
	10.5

	13
	132.7
	42.3
	118.3
	676
	7.4
	34.9
	143.2
	559
	9.0

	20
	314.2
	100
	50.0
	1600
	3.1
	82.6
	60.5
	1322
	3.8


Rationale: 

1. Personal experience, manufacturer data and the literature (Geyer JW, Acta Cytol 2000;44:505, Timmerman TG, Acta Cytol 1998; 42: 1242) show that cellularity can be quickly and reproducibly estimated in both ThinPrep and AutoCyte Prep slides. A ThinPrep study just completed at Univ. KY found near excellent interobserver reproducibility (Kappa=.73).TriPath includes training in their recommended method for estimating cellularity in AutoCyte Prep during the required pre-installation training.

2. The recommendation for a minimum cellularity of 5,000 cells is based on preliminary scientific evidence (Bishop, Henry, and Bolick, personal communications). Additional studies relating sensitivity to cell number would be useful. There is a possibility that two or more thresholds of cellularity may ultimately provide quantitative sensitivity data that could predict the probability of a false negative preparation due to low cellularity If further studies demonstrate that the sensitivity of a certain LBP is not dependent on a minimum cellularity of 5,000 cells then these guidelines can be revised. 

3. There is currently no data available on the minimum ratio of abnormal to normal cells in ThinPrep slides. While there are significant differences between the ThinPrep and AutoCyte Prep procedures, there is no logical reason to expect to find a higher abnormal to normal ratio in ThinPrep preparations. Thus, a 5,000 cell minimum is recommended for LBP.


Issue 5:  Endocervical/Transformation zone component


Background:  The current Bethesda System criteria for an adequate specimen include the presence of an endocervical/transformation zone component (EC) consisting,  “at a minimum, of two clusters of well-preserved endocervical glandular and/or squamous metaplastic cells, with each cluster composed of at least five cells.”  This criterion is supported by studies showing that dysplastic/SIL cells are more likely to be present on smears in which endocervical cells are present (Vooijs PG. Acta Cytologica 1985; 29: 323-8; Mintzer M. Cancer Cytopathology 1999; 87: 113-7). However, retrospective cohort studies have shown that women with smears lacking EC are not more likely to have squamous lesions on follow-up than are women with EC. (Mitchell H. Lancet 1991; 337: 265-7; Kivlahan C. Acta Cytol 1986; 30: 258-60; Mitchell H, submitted manuscript). Birdsong recently reviewed this subject (Diagn Cytopathol 2001;24:79-81). Finally, retrospective case-control studies have failed to show an association between false negative interpretations of smears and lack of EC. (O'Sullivan JP. Cytopathology 1998; 9: 155-61; Mitchell H. Cytopathology 1995; 6: 368-75).

A related question was whether the parabasal type cells seen in post-menopausal women, as well as Paps with any degree of atrophy or focal maturation, indicate transformation zone sampling.  

Recommendation: At least 10 well-preserved endocervical or squamous metaplastic cells should be observed to report that a transformation zone component is present. Degenerated cells in mucus should not be counted. The presence or absence of a transformation zone component should be reported in the specimen adequacy section (see issue 1), but absence does not mean a patient requires early repeat. However, attention to regular screening is suggested. If the specimen shows a high-grade lesion or cancer, it is not necessary to report presence/absence of transformation component. When a transformation zone component is lacking or of insufficient number, laboratories may consider including commentary about the significance of a transformation zone component in the report.

Parabasal type cells should not be used as an indication of transformation zone sampling. It may be difficult to distinguish parabasal type cells from squamous metaplastic cells in atrophic smears due to numerous causes including menopause, postpartum changes and progestational agents. Squamous metaplastic cells should be included as part of the transformation zone component only if they can be definitively identified. If there is uncertainty, laboratories may elect to make a comment about the difficulty in determining the presence of a transformation zone component in the presence of hormonal changes such as atrophy.

One study (Mintzer M. Cancer Cytopathol 1999; 87: 113-7) showed a higher likelihood of detecting atypia/SIL when >50 endocervical cells were present. SIL detection was more likely when at least 25 endocervical cells were present.  While endocervical counts may be useful for future specimen adequacy studies, most laboratories do not have sufficient time and resources, and such counts may not be reproducible. However, those laboratories who choose to report the transformation zone component semi-quantitatively should use the following guidelines: <10 cells, 10-25 cells, 26-50 cells, or >50 cells.

Issue 6: Obscuring factors

Background: Obscuring factors (blood, inflammation, air drying, etc.) are mainly seen with conventional smears, although occasional LBP may also be obscured. Current Bethesda criteria are 50-75% of cells obscured for SBLB specimens, and >75% of cells obscured for unsatisfactory specimens. Criteria have not been proposed for LBP. There is also concern about rigid application of Bethesda criteria when the majority of the slide meets adequacy criteria, but particular cells in question are obscured, or when entire regions of the slide are obscured. 

Recommendations: No change in criteria is proposed. Specimens with >75% of cells obscured should be termed unsatisfactory (assuming no abnormal cells are present).  When 50-75% of cells are obscured, a statement describing the specimen as partially obscured should follow the satisfactory term. More consistent application of criteria is best achieved through continuing education. The percentage of cells obscured, not the slide area obscured, should be evaluated, although minimal cellularity rules should also be applied. Nuclear preservation and visualization are of key import, as cytolysis and partial obscuring of cytoplasmic detail may not necessarily interfere with specimen evaluation. Similar criteria should apply for LBP. In LBP with some obscuring factors and borderline cellularity, laboratories should estimate whether minimum numbers of well-visualized squamous cells are present as described in Issue 4. When particular cells or areas of diagnostic interest are obscured, a report comment can be added. Examples are “air-drying of atypical cells” or “obscuring of the transformation zone component”.

Rationale: Specimens with partial obscuring factors have been shown to have fair intraobserver reproducibility (Spires S. Am. J. Clin Pathol 1994;102:354-359). Reproducibility of unsatisfactory and satisfactory categories had good or excellent reproducibility. Patients with unsatisfactory Paps are at greater risk when followed prospectively (see Issue 2). While retrospective studies fail to show that partial obscuring factors indicate risk for a false negative report (O’Sullivan JP. Cytopathology 1998; 9:155-161; Mitchell H. Cytopathology 1995;6:368-375), prospective studies have not been done. Cytologists may be uncomfortable reporting these cases as satisfactory without further description because of patient care or quality concerns. 

Issue 7: Anal-rectal cytology (appendix)

Background: Many have encouraged the use of anal-rectal cytology in the evaluation of HPV-related disease of the anal canal, particularly in “high-risk” individuals such as those who engage in anal intercourse and those with immunodeficiency/HIV-disease.  The 1991 Bethesda system did not include other organ sites; however, there are parallels between cervicovaginal and anal-rectal screening. The target of sampling includes the entire anal canal –the keratinized and non-keratinized portions, and the anal transformation zone; the term “anal-rectal” was proposed to highlight the need to sample above the distal portion of the anal canal.  Cellularity and cellular constituents of an adequate anal-rectal sample have not been well defined. Typical cell types found on these preparations include anucleate squames, nucleated squamous cells, squamous metaplastic cells and rectal columnar cells.  Lack of cell preservation and contamination with bacteria/fecal material may compromise evaluation. A sample composed predominantly of anucleate squames may not be satisfactory for evaluation. Cytologic samples are commonly collected without direct visualization of the anal canal, although some clinicians report using a small anoscope to introduce the collection device. Both Dacron fiber swabs and cytobrushes have been used for sampling. Participants indicated that they use Bethesda System terminology for anal cytology.

Recommendations:  The use of anal-rectal cytology in the evaluation of HPV-related  lesions is a relatively new tool; its usefulness is still being investigated, demonstrated and described (Palefsky JM. J AIDS and Hum Retrovir 1997; 14:415-422, de Ruiter A. Genitourin Med 1994; 70:22-25, Scholefield J. Cytopathology 1998; 9:15-22). There is a paucity of literature regarding what constitutes an adequate anal-rectal sample. As these are not gynecologic samples, a full separate document on anal-rectal screening should be considered in the future; but for now, the majority attending Bethesda 2001 favored inclusion of anal-rectal cytology as an appendix to provide laboratories a framework for reporting these samples. 

Terminology, criteria, and guidelines for the evaluation of anal-rectal specimens should parallel those for gynecologic cytology.  Format/wording can be modified as appropriate for anatomic site, for example, obscuring bacteria or fecal material. Presence of anal transformation zone components should be reported as an indicator of sampling above the keratinized portion of the canal. 

Both conventional and liquid-based cytology may be used; some investigators have reported that liquid samples increase cell yield, as well as diminishing compromising factors such as obscuring fecal material, air-drying, and mechanical artifacts (Darragh T. Acta Cytol 1997: 41:1167-1170 and Sherman M. Mod Pathol 1995; 8:270-274). No specific literature exists regarding the appropriate sampling device for anal cytology.  Based on experience/empiric evidence, the Dacron swab is tolerated by the patient better than is the cytobrush.  The Dacron swab is recommended over a cotton swab because it releases its cellular harvest more readily and it has a plastic stick/handle that may be more appropriate for use with liquid-based sampling.

Other Issues:

Limitations/problems with interpretation due to lack of clinical information can be reported in the Adequacy section. However, laboratories may handle lack of sufficient clinical history in a number of ways including direct communication with clinicians.
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ADDENDUM A: REPORTING EXAMPLES

Example A:

Satisfactory for evaluation; transformation zone present.

Negative for intraepithelial lesion/malignancy

Example B:
Satisfactory for evaluation; no transformation zone component identified

Negative for intraepithelial lesion/malignancy 

Optional note: Data is conflicting regarding the significance of endocervical/transformation zone elements. While cross-sectional studies indicate that epithelial lesions are more common when such elements are present, longitudinal studies fail to show that women lacking such elements are at increased risk for epithelial lesions. Attention to regular screening is suggested.

Example C:

Specimen processed and examined, but unsatisfactory for evaluation of epithelial abnormality because of obscuring inflammation.

Optional: Unsatisfactory for evaluation

Trichomonas vaginalis identified.

Consider repeat Pap after treatment of Trichomonas.

Example D:

Specimen rejected because slide received unlabeled.

Optional comment if necessary for computer system: Unsatisfactory for evaluation due to specimen rejection.







