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BACKGROUND. Multiple-slide, blinded review has been endorsed by several cytol-

ogy and pathology organizations as the most appropriate method for the review of

cervicovaginal specimens in the context of litigation. This process involves review

of litigation slides in a blinded manner by multiple independent cytotechnologists

and the comparison of those results with those of validation cases that are com-

prised of known abnormalities with biopsy follow-up. To the authors’ knowledge,

the results of this method have not been previously published.

METHODS. The results of the blinded review program at the Center for Cytopathol-

ogy and Molecular Research at the Medical University of South Carolina for the

years 1998 –2004 were reviewed.

RESULTS. A total of 135 litigation slides and 122 validation slides were reviewed.

The interpretations of these cases were found to be significantly different (P �

0.001). Litigation cases were significantly more likely to be interpreted as either

negative for intraepithelial lesion (NIL) or atypical squamous cells/atypical glan-

dular cells (ASC/AGC) (P � 0.001). The results appeared to be independent of the

individual cytotechnologists involved. Approximately 10% of litigation cases were

called at least ASC/AGC by all observers and 4% were interpreted as NIL by all

observers. For litigation cases, ASC/AGC was found to be just as reproducible as

high-grade squamous intraepithelial lesion. The results demonstrated that only

10% of litigation cases are regularly and reliably identified as abnormal, whereas a

single review as performed by an expert cytologist can be expected to classify 56%

of cases as abnormal.

CONCLUSIONS. This program suggests that a majority of litigation cases are not

regularly and reliably identified as abnormal, and a single review will routinely

overestimate the percentage of cases that are identified regularly and reliably.
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Multiple-slide, blinded review of Papanicolaou (Pap) slides in the
context of litigation has become the standard litmus test, and

multiple national and regional cytopathology societies have endorsed
this as the most appropriate method with which to distinguish ac-
ceptable errors (i.e., errors that could occur in any laboratory) from
unacceptable errors that fall below the standard of care.1–9 To our
knowledge to date, little information concerning the results of this
method are available. At the Medical University of South Carolina,
this method has been used since 1995. We sought to review the results
of multiple-slide, blinded review of litigation cases in the context of
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litigation to assess the value of this method and sug-
gest methods for improvement.

MATERIALS AND METHODS
The results of a blinded review in the context of liti-
gation at the Medical University of South Carolina
from 1998 –2004 were reviewed. The details and spe-
cific methodologies of this program have been re-
viewed in previous publications.10 In brief, all identi-
fiers/markers are removed from the litigation slides.
The slides are placed in a group of routine cases and
validation slides for a total of 60 slides. Each group of
60 cases has only 1 litigation slide. Validation slides
are comprised of abnormal cases with known biopsy
follow-up that the reviewers are expected to identify in
the process of screening the 60 cases. As is the usual
practice in the clinical setting, all cases are reviewed
by cytotechnologists; cytopathologists were not in-
volved in screening of these cases. If the reviewer fails
to identify the validation cases at the appropriate rate,
then the results of that reviewer are not used to eval-
uate the litigation slides. In general, cases are reviewed
10 times by 10 separate observers, although in the
early part of the program select cases were only re-
viewed as few as 6 times. Cytotechnologists’ diagnoses
were made using the Bethesda system in use at that
time. For purposes of this study, these interpretations
have been updated using the most recent Bethesda
guidelines, Bethesda 2001.11 For purposes of analysis,
interpretations of atypical squamous cells (ASC) and
atypical glandular cells (AGC) were grouped together
(ACS/AGC), and carcinoma cases included both squa-
mous cell carcinoma and adenocarcinoma.

The goal is to identify and distinguish cases that
can be regularly and reliably identified from those that
cannot. “Identifying a case” means determining that it
is abnormal. In general, in the context of this process,
it is rendering an interpretation that is anything other
than negative for intraepithelial lesion (NIL), although
the specific interpretations that might be included in
this process can be varied and are specifically varied in
the results section. Formal definitions of what results
correspond with cases that are regularly and reliably
identified have been defined previously.12 In general,
those cases that are regularly and reliably identified
are cases that one would expect the average laboratory
to be able to identify.

Ease of interpretation is a measure of how often a
case can be identified based on repeated screenings.
As all cytologists know, some cases are easy to identify
as abnormal and others are very difficult. Ease of
interpretation is simply a more formal quantitative
measure of how difficult an individual slide might be
to identify as abnormal. Ease of interpretation is the

opposite of how difficult or hard a case might be to
identify as abnormal. Cases that are always identified
as abnormal (i.e., those that are identified as abnormal
100% of the time) have an ease of interpretation of
100%. Cases that are often but not always identified
(i.e.., those identified 80% of the time) have an ease of
interpretation of 80%, and so forth. An ease of inter-
pretation can be assigned to an individual slide or to a
group of slides. To measure the ease of interpretation
of a single slide, one simply needs to screen it multiple
times and the ease of interpretation will be the per-
centage of the time that it is determined to be abnor-
mal. For a group of slides, one must rescreen the
group of slides; the ease of interpretation is the per-
centage of the time the group of slides is determined
to be abnormal (i.e., the average). As an average, it is
possible that individual slides within the group may
have very different eases of interpretation compared
with the group as a whole.

Statistical analysis was performed using a two-
tailed Fisher exact test, a two-tailed chi-square test,
and a nonparametric Kruskal–Wallis test as appropri-
ate. A P value � 0.05 was considered statistically sig-
nificant.

RESULTS
Cytotechnologists’ interpretations of 135 litigation
slides and 122 validation slides were reviewed. The
distribution of interpretations for the litigation slides
and validation slides are shown in Tables 1 and 2. The
distribution of interpretations for the litigation slides
was found to be significantly different from that for

TABLE 1
Distribution of Interpretations for Litigation Slides (n � 135)

NIL ASC/AGC Unsatisfactory LSIL HSIL CA Total

No. 61 575 335 77 180 69 1305
% 5 44 26 6 14 5

NIL: negative for intraepithelial lesion; ASC/AGC: atypical squamous cells/atypical glandular cells; LSIL:

low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; CA:

carcinoma.

TABLE 2
Distribution of Interpretations for Validation Slides (n � 122)

NIL ASC/AGC Unsatisfactory LSIL HSIL CA Total

No. 4 24 83 267 562 249 1189
% 0.3 2 7 22 47 21

NIL: negative for intraepithelial lesion; ASC/AGC: atypical squamous cells/atypical glandular cells; LSIL:

low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; CA:

carcinoma.
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the validation slides (P � 0.001, Kruskal–Wallis non-
parametric test). The litigation cases were found to be
significantly more likely to be interpreted as negative
or as ASC/AGC compared with the validation cases
(P � 0.001 for each, Fisher exact test).

The ease of interpretation for the litigation slides
as a whole (i.e., the percentage of the time that the
group as a whole was termed abnormal [including
“unsatisfactory”]) was 56% (all diagnoses except NIL
from Table 1). Of these, there were 14 litigation cases
(10%) that were consistently interpreted as abnormal
(any interpretation other than NIL) by all 10 cytotech-
nologists. If these 14 cases were removed, the ease of
interpretation for the group was reduced to 51%.

Cases that would be diagnosed regularly and reli-
ably at different interpretation thresholds (i.e., ASC/
AGC, low-grade squamous intraepithelial lesion
[LSIL], high-grade intraepithelial lesion [HSIL], etc.)
and different result thresholds ( i.e., identified 7 of 10
times, 8 of 10 times, etc.) for the litigation slides and
validation slides are shown in Tables 3 and 4. The
inclusion of ASC/AGC cases as abnormal in the litiga-
tion cases significantly increases the number of cases
that are deemed regularly and reliably detected at all
performance thresholds (P � 0.032 for all, Fisher exact
test). That is, the number of cases that are determined
to be regularly and reliably detected as abnormal is
significantly greater at each threshold (e.g., the thresh-
old of 8 of 10) when compared with the number of
cases determined to be regularly and reliably detected
when interpretations of ASC/AGC that were not
counted as abnormal at that same threshold. In con-
trast, for the validation cases, the inclusion of ASC/
AGC cases was found to significantly increase the
number of cases deemed to be regularly and reliably

detected for performance thresholds of 8 of 10 and
higher (P � 0.023 for all, Fisher exact test). Of the
litigation slides, 10% were interpreted as at least ASC/
AGC by all observers, in contrast to 78% of the vali-
dated cases (P � 0.001, Fisher exact test). Conversely,
6 of the litigation slides (4%) and none of the valida-
tion slides were deemed to be within normal limits by
all observers (P � 0.03, Fisher exact test). A total of 120
of the 135 litigation cases (89%) were interpreted as
NIL by at least 1 observer, compared with 24 of the
validation cases (20%) (P � 0.001, Fisher exact test).

Although 78% of the validation cases were inter-
preted as ASC/AGC or higher by all observers, it was
noted that the majority of cases interpreted as NIL
were seen in the beginning of the program. Of the final
50 validation cases used in the program, 100% were
interpreted as ASC/AGC or higher by all observers.
This is significantly greater than for the preceding 72
cases (P � 0.001, Fisher exact test).

Estimates of how cases with different known eases
of interpretation12 would be classified are shown in
Table 5. In brief, this table shows what the expected
performance of cases with known levels of difficulty
would be. For example, a case with a known ease of

TABLE 3
Number and Percentage of Slides Regularly and Reliably Detected
Using Different Thresholds for Litigation Slides (n � 135)

No. of
interpretations A B C D E

10 of 10 0 2 (1) 2 (1) 2 (1) 14 (10)
9 of 10 0 4 (3) 6 (4) 8 (6) 33 (24)
8 of 10 1 (1) 6 (4) 11 (8) 13 (10) 43 (32)
7 of 10 1 (1) 9 (7) 15 (11) 17 (13) 52 (39)
6 of 10 1 (1) 12 (9) 22 (16) 26 (19) 65 (48)
5 of 10 1 (1) 21 (16) 29 (21) 34 (25) 82 (61)

A: abnormal: carcinoma only; B: abnormal: carcinoma or high-grade squamous intraepithelial lesion

only; C: abnormal: carcinoma, high-grade squamous intraepithelial lesion, or low-grade squamous

intraepithelial lesion; D: abnormal: carcinoma, high-grade squamous intraepithelial lesion, low-grade

squamous intraepithelial lesion, or unsatisfactory; E: abnormal: carcinoma, high-grade squamous

intraepithelial lesion, low-grade squamous intraepithelial lesion, unsatisfactory, or atypical squamous

cells/atypical glandular cells.

TABLE 4
Number and Percentage of Slides Regularly and Reliably Detected
Using Different Thresholds for Validation Slides (n � 122)

No. of
interpretations A B C D E

10 of 10 6 (5) 46 (38) 73 (60) 73 (60) 95 (78)
9 of 10 8 (7) 55 (45) 87 (71) 89 (73) 110 (90)
8 of 10 12 (10) 66 (54) 95 (78) 97 (80) 114 (93)
7 of 10 14 (11) 69 (57) 104 (85) 104 (85) 115 (94)
6 of 10 18 (15) 81 (66) 114 (93) 114 (93) 121 (99)
5 of 10 25 (20) 86 (70) 119 (98) 119 (98) 122 (100)

A: abnormal: carcinoma only; B: abnormal: carcinoma or high-grade squamous intraepithelial lesion

only; C: abnormal: carcinoma, high-grade squamous intraepithelial lesion, or low-grade squamous

intraepithelial lesion; D: abnormal: carcinoma, high-grade squamous intraepithelial lesion, low-grade

squamous intraepithelial lesion, or unsatisfactory; E: abnormal: carcinoma, high-grade squamous

intraepithelial lesion, low-grade squamous intraepithelial lesion, unsatisfactory, or atypical squamous

cells/atypical glandular cells.

TABLE 5
The Chance of a Case Being Classified Based on Different
Thresholds and Known Ease of Interpretation

No. of
interpretations

Ease of interpretation

40% 50% 80% 99% 99.9%

10 of 10 � 0.01 � 0.01 11 90 100
9 of 10 � 0.01 0.01 27 9 � 0.01
8 of 10 0.01 4 30 � 0.01 � 0.01
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interpretation of 50% would be expected to be found
to be abnormal in 8 of 10 reviews: 4% of the time that
is was reviewed by the panel. In contrast, a case with
a known ease of interpretation of 80% would be ex-
pected to have the same result 30% of the time. Using
this information, one can estimate how often a case of
a particular ease of interpretation might be correctly
classified and misclassified by the review process, de-
pending on the specific threshold used to make this
distinction.

As a surrogate for precision, the distribution of
interpretations within each interpretation was exam-
ined using analysis of variance for nonparametric
data. Specifically, we compared how many times an
interpretation of ASC/AGC was made (10 of 10 times,
9 of 10 times, 8 of 10 times, etc.) with how many times
an interpretation of HSIL was made (10 of 10 times, 9
of 10 times, etc.). A Kruskal–Wallis test demonstrated
that for the litigation slides, the interpretation of ASC/
AGC was significantly different from that of unsatis-
factory, LSIL, and carcinoma (all P � 0.05), and no
statistical difference was noted between the interpre-
tation of ASC/AGC and the interpretation of HSIL (P �
0.12). In contrast, for the validation slides, the inter-
pretation of ASC/AGC and unsatisfactory were both
found to be significantly different from LSIL, HSIL,
and carcinoma (all P � 0.001).

To determine whether cytotechnologists who di-
agnosed validation cases as negative were more likely
to diagnose litigation cases as negative, we compared
the percentage of litigation cases that were diagnosed
as NIL by cytotechnologists who diagnosed any vali-
dation case as NIL with the number of litigation cases
that were interpreted as NIL by cytotechnologists who
did not interpret any validation cases as NIL. A two-
tailed Fisher exact test demonstrated no statistically
significant difference (P � 0.12).

DISCUSSION
The data presented in the current study can be inter-
preted on several different levels.

First, litigation cases are significantly more likely
to be diagnosed as negative or ASC/AGC than as un-
satisfactory, LSIL, HSIL, or carcinoma. In addition, at
every interpretation and performance threshold, liti-
gation slides are significantly less likely to be regularly
and reliably identified as abnormal than validation
slides. Put simply, the litigation cases are significantly
more difficult to identify and are less easy to interpret
as abnormal than the biopsy-proven validation Pap
slides. The ease of interpretation of the entire litiga-
tion group is 56%. If the cases that are always identi-
fied as ASC/AGC or higher are excluded, the percent-
age drops to 51%. This is slightly higher than the

estimated ease of interpretation of 40% for routine
false-negative cases as a group.12 This suggests that
these cases did not fall beneath the standard for care.
It is interesting to note that because the ease of inter-
pretation is higher than expected, this suggests that at
least some of these litigation cases are easier to diag-
nose than routine false-negative cases.

Second, the results appear to be independent of
the individual cytotechnologist screening the case. It
is reasonable to question whether the results could be
affected by using cytotechnologists who have a very
high threshold for abnormality. If this were so, one
would expect that cytotechnologists who called the
validation cases negative also would be more likely to
interpret the litigation cases as negative. However, this
was not the case. We were unable to show that litiga-
tion cases were more likely to be diagnosed as nega-
tive by cytotechnologists who interpreted validation
cases as negative compared with those who did not.

Third, the data suggest that the interpretation of
ASC/AGC may be as valid as the interpretation of HSIL
for litigation cases. Using the distribution of interpre-
tations as a surrogate for precision, for litigation cases
the interpretation of ASC/AGC was distributed in a
manner similar to HSIL and different from LSIL and
carcinoma. In contrast, for validation cases, the inter-
pretation of ASC/AGC was distributed differently from
LSIL, carcinoma, and HSIL. The simplest interpreta-
tion of this result is that HSIL is comprised of two
distinct categories: those that are easy to interpret and
those that are difficult. The validation cases are com-
prised of HSIL cases that are easy to interpret and are
distributed differently from cases of ASC/AGC. In the
litigation group, the HSIL cases are just as difficult to
interpret and are just as nonreproducible as the ASC/
AGC cases. Because of this, an interpretation of ASC/
AGC may not need to be excluded from the interpre-
tation unless one is also willing to exclude an
interpretation of HSIL. This result essentially recom-
mends that cases of ASC/AGC be included as abnor-
mal interpretations when using this method.

Why have cytologists been unwilling to accept an
interpretation of ASC/AGC as abnormal in the context
of blinded review? Although no one doubts that ASC/
AGC is a valid and abnormal interpretation in the
clinical context, some interpreters of blinded review
have been unwilling to include responses of ASC/AGC
as truly abnormal in interpreting the results of blinded
review. The most common reason given is that the
interpretation is not reproducible. The practice is sim-
ilar to that used in some cytologic-histologic correla-
tion settings in which a difference of interpretation of
at least two steps is required to qualify as an error. This
practice is used to ensure that the error one finds is
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truly an error (i.e., is reproducible). Essentially, this is
just a surrogate for reproducibility. One can use the
data presented in Tables 3 and 4 to examine exactly
how well requiring a two-step difference can mimic
reproducibility. However, in the current setting there
is no need to use a surrogate for reproducibility.
Blinded review is already directly examining each case
multiple times, so one knows exactly how reproduc-
ible each interpretation is. Therefore, although requir-
ing a two-step difference makes sense as a surrogate
for reproducibility in a setting in which one is only
examining one case at a time, it does not make sense
in the current study, in which reproducibility can be
measured easily.

Fourth, the data do help us decide which perfor-
mance threshold should be used as regularly and re-
liably identified. There are some cases that everyone
would agree are regularly and reliably detected and
others that are not. Of the litigation cases, 10% were
diagnosed as at least ASC/AGC by all observers and 8%
were diagnosed as NIL by all observers. Of the valida-
tion slides, 78% were diagnosed as ASC/AGC by all
observers and none was diagnosed as NIL by all ob-
servers. Unfortunately, many cases fall in between
these two results, and not every observer may be in
agreement regarding the best categorization for these
cases. Defining a justifiable, logical, and scientifically
based rationale for making the decision in these cases
is critical.

Fifth, as we have shown previously, there are two
obvious performance thresholds that might be used to
deem a case as regularly and reliably identified: 7 of 10
and 10 of 10.12 Multiple-slide, blinded review is similar
to any other test, and standards must be set for the
interpretation of the results. Ideally, these standards
will be straightforward and justifiable. The 10 of 10
threshold is relatively easy to understand. Specifically,
the rationale for this is that practicing cytotechnolo-
gists should not be required to always detect cases that
cannot always be detected. If, for example, a case can
only be recognized as abnormal 80 –90% of the time,
then it is unreasonable to require that a practicing
cytotechnologist identify this case 100% of the time. If
other cytotechnologists also fail to render the slide as
abnormal, then the case cannot be regularly and reli-
ably detected. The results of the current study dem-
onstrated that 10% of the litigation cases examined
were of this type.

However, only 78% of the validation cases met this
criteria. In fact, this is nearly exactly the same error
rate as was reported for Pap slides in general.13,14 This
strongly suggests that, as a whole, the “validation”
cases used in the current study are not cases that can
always be identified, but simply regular ordinary rou-

tine cases. The ease of interpretation of these groups is
not 100%, but 78%. It is interesting to note that, as the
program went on, this appeared to be recognized, and
in the last 50 cases the ease of interpretation had
increased to 100%. It would appear that the program
may be improved by more formally defining what ease
of interpretation one requires for these validation
cases, and explicitly defining the criteria needed for
cases to achieve this, as is reflected in other programs
such as the College of American Pathologists Gyneco-
logic Cytology Program.15

The 7 of 10 threshold is based on results in the
literature defining expected false-negative rates. Spe-
cifically, this threshold is chosen to ensure that the
chance of a case being misclassified is the same for
both groups (i.e., for cases that should be regularly
and reliably identified and for cases that should not be
regularly and reliably identified). To determine the
chance that a case will be misclassified, one must
know the population of cases that is being reviewed.
In our previous work,12 we assumed that the cases that
were being reviewed were the regular and routine
cases that are reviewed in the cytology laboratory. The
threshold of 7 of 10 is designed to ensure that for the
typical population of cases, the chance of misclassify-
ing a case as regularly and reliably identified is the
same as the chance of misclassifying a case as not
regularly and reliably identified. This typical popula-
tion of cases is defined based on consensus review for
all abnormal cases.

However, we have already shown that the litiga-
tion cases are much more difficult to classify as ab-
normal than the validation cases, which are similar to
routine cases in the literature. Therefore, the 7 of 10
threshold is no longer valid because it applies to a
review of a different population of cases. Because the
group of cases is more difficult to classify than the
routine cases, one can expect that there are relatively
few cases that can be identified regularly and reliably
in this group, and therefore, at this threshold, the
chance of misclassifying a case as regularly and reli-
ably detected is much higher than the chance of mis-
classifying a case as not regularly and reliably de-
tected.

This chance of a case being misclassified into each
of these categories can be further estimated using data
published previously.12 These data are summarized in
Table 5. With only 10 reviews, the test is relatively
underpowered. As a result, although it performs very
well at distinguishing between cases that are always
identified (ease of interpretation of 99.9%) and typical
false-negative cases (ease of interpretation of 40%), it
is not able to reliably distinguish cases in between
(routine cases, with an ease of interpretation of 80%)
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and cases that are almost always identified (ease of
interpretation of 99%). Using thresholds of 8 of 10 and
9 of 10 are much more likely to misclassify a case as
regularly and reliably identified than the opposite.
Using 10 of 10 as a threshold, 11% of routine cases
(ease of interpretation of 80%) will simply by chance
be identified as regularly and reliably identified. Cases
that are almost always identified (ease of interpreta-
tion of 99%) will be misclassified as not regularly and
reliably identified 10% of the time using a threshold of
10 of 10. Therefore, using a 10 of 10 threshold in the
current study results in miscategorizing approxi-
mately 10% of moderate to difficult cases (ease of
interpretation of 80% and 99%, respectively) and only
1% of the litigation cases. This suggests that of the 14
cases that were identified all 10 times, no greater than
10% (i.e., 1 to 2 cases) were misclassified.

Where does this analysis leave an “expert” cytol-
ogist who still believes that they can determine
whether a case is regularly and reliably detectable
based on a single review? The data in this report tells
us exactly. Referring to Table 1, based on all the re-
views of all cases, an average of 56% of the litigation
cases were determined to be something other than
NIL. This means that for this population of cases, on
average, a single “expert” cytologist will determine
that 56% of these cases are abnormal, even though
only 10% clearly are. Although specific individual re-
viewers will obviously have variable results, this find-
ing in fact is very similar to that of the consensus
panels in use in double-blind crossover studies.13,14 In
these studies, the vast majority of cases identified as
abnormal by only one reviewer were not deemed ab-
normal after consensus review. Of course, there may
be other ways of evaluating these cases. Specific cyto-
logic criteria with which to distinguish cases that can
be identified regularly and reliably by practicing cytol-
ogists have been published previously.16 –21 Although
only recently defined, to our knowledge not a single
expert to date has referred to these criteria when de-
termining whether a slide is considered abnormal or
has been originally diagnosed beneath the standard of
care when they make their decision.

At this point, the data in the literature are abun-
dant, and the wealth of information regarding false-
negative rates in practice and in blinded review has
been analyzed extensively. We can predict and com-
pare the performance of laboratories, of different in-
terpretations, of individuals, and of individual cases.
The results in the current study are consistent with
those predicted based on analysis of the system.12 The
science of false-negative rates and blinded review has
been extensively and almost fully characterized. For
those interested in predicting performance or out-

come (the essence of science) in the clinical setting or
in multiple-slide, blinded review, the literature pro-
vides more than sufficient information with which to
make highly accurate predictions and analyze the re-
sults. In our opinion, there is no longer any excuse for
“experts” to interpret the expected outcome of indi-
vidual slides without basing that interpretation on this
wealth of scientific information.22

This program clearly identified at least 3 different
groups of cases with different eases of interpretation:
litigation cases (ease of interpretation of 56%), routine
validation cases (ease of interpretation of 78%), and
true validation cases (ease of interpretation of 100%).
The ease of interpretation of the litigation cases was
higher than that in the literature for typical false-
negative cases, suggesting that there are cases in this
group that are easier to detect than one would expect.
Approximately 10% of the litigation cases brought to
blinded review in this program are detected regularly
and reliably. Approximately 4% of cases are univer-
sally interpreted as negative. The program may be
improved by considering ASC/AGC as an abnormal
interpretation for the purposes of evaluating the re-
sults of multiple-slide, blinded review and explicitly
defining criteria for the selection of validation cases. A
threshold of 10 of 10 appears to be the most logical
threshold to use and may result in a misclassification
rate of 10%. The results suggest that experts who rely
on a single review will inevitably overestimate by a
large margin (more than four times greater) the per-
centage of litigation cases that they state should have
been regularly and reliably identified originally by the
cytotechnologist or pathologist when the slide was
initially interpreted in the clinical setting.
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