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SUMMARY A cluster of five self selected cytodiagnostic laboratories circulated 70 cervical/vaginal
smears and 50 sputum smears in a series of five week cycles. Histological sections related to the
abnormal smears were also circulated. Proportions of agreement and disagreement were analysed
for cervical and sputum smear reports against the original report (and by implication against the
consensus); corresponding calculations were made for the histological reports. Cytological and
histological correlation was also examined.
Agreement for major categories (benign, intraepithelial neoplasia, malignant) was 87% for

cervical cytology and 83% for sputum. When the effect of potential random agreement was
compensated for by the use of kappa statistics the values of kappa were +0*79 and +0 65,
respectively. The corresponding kappa values for gynaecological and respiratory tract histology
were +0-78 and +0-82, respectively. Agreement on finer degrees of abnormality was, predict-
ably, less good.
Problems arising in this pilot scheme are discussed and suggestions for a simplified scheme are

made.

To devise an external quality assessment system for
cytology analogous to those in other pathology dis-
ciplines such as clinical chemistry or haematology is
not easy.' 2 The main problem is not, as is often
asserted, the difficulty of comparing qualitative as
opposed to quantitative results because this also
applies in microbiology, where the problem has
been solved.3 Nor is it the problem of comparing
interpretive opinions where there is no absolute
standard of correctness; kappa statistics can be
applied to analyse interobserver variation in pattern
recognition4 5 and these have been applied satisfac-
torily in histological observer studies.6 ' The unique
difficulty in cytopathology is that it is not possible to
produce identical clinical specimens for simultane-
ous examination by different laboratories.
The only solution to this problem is to circulate
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single smears around a small cluster of laboratories;
this method has been used with success by Evans et
al.8 Material can be provided by a single centre, but
it spreads the burden if all participants contribute.
The most important variation in design is the deci-
sion on the reference point ("correct result") to be
used. This can be one of the following:
1 Cytological: (a) the originating laboratory's
opinion; (b) the opinion of a single external asses-
sor; (c) consensus of the cluster; (d) consensus tem-
pered by referral to an external "expert."
2 Histological: the histological report on relevant
tissue corresponding to the test smear.
The histological alternative has three inherent

difficulties: smears originally classified as "negative"
will be unlikely to have a corresponding histological
report; biopsy may be inadequate because of size or
failure to sample the correct site; and there is well
documented evidence of disagreement among
histopathologists on the interpretation of a given
microscopical appearance.9
We have attempted to address these problems by

linking (for the first time, to our knowledge) a clus-
ter of cytology laboratories with their corresponding
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histology laboratories in an opinion comparison
exercise entailing the circulation of cervical/vaginal
and respiratory tract smears and the corresponding
histological sections over a period of about one year.

Material and methods

The five cytology laboratories which participated
each provided 20 smears for the whole study. Ten of
these were cervical/vaginal smears and 10 were
sputum. Smears were circulated in five cycles, each
lasting five weeks. The order of circulation was

prearranged, and in the first week of the cycle all
laboratories originated four smears and sent them to
the next one in the cluster; one week was allowed
for the receiving laboratory to report before sending
the material to the next in order. In this way mater-
ial was returned to the originating laboratory in the
fifth week, and 80 new reports were generated in the
cycle (to be compared with 20 reports from the
originating laboratories). An interval of one week
was allowed between cycles to compensate for any

delays in circulation.
A reporting proforma was designed in five sec-

tions, which consisted of:
1 Assessment of the quality of material from the
point of view of adequacy of the specimen, quality of
fixation, and quality of staining.
2 Identification of inflammatory changes and the
presence of any specific cause of infection.
3 Identification of the types of cells present-that
is, normal, reactive, dyskaryotic or suggestive of an
invasive lesion These were further subdivided
according to the type and degree of differentiation.
4 Prediction of the histological abnormality (if
any).
5 Recommendations for future patient manage-
ment.
These forms were completed by the originating

laboratory and all receiving laboratories for each
smear and sent to the coordinating laboratory.
No attempt was made to introduce specimens

"blind" as they could each be identified as foreign to
the receiving laboratory. On average, half of the
total material provided by each laboratory was nega-
tive; this included smears showing reactive changes
due to infection or healing. The remainder of the
smears contained seriously abnormal or obviously
malignant cells.
As part of the second and all subsequent cycles,

histological sections corresponding to smears from
the previous cycle were circulated; these were to be
reported by histopathologists in each receiving
laboratory. The mechanism for circulation of sec-
tions was the same as that for cytological material
and was also the responsibility of the cytopatholog-
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ist. A sixth cycle was added, partly to increase the
number of reports available for analysis and partly
to evaluate a modification of the circulation process.
A disadvantage of the scheme as described above
was the delay before the original cytology and his-
tology reports were available to receiving
laboratories. It was also not possible to review
cytological material in the light of these reports or to
compare smears with relevant sections. For the sixth
cycle, cervical/vaginal material only was circulated,
and the sets of four test smears were accompanied
by a sealed envelope containing original reports with
related histological sections and their reports. This
envelope was opened after the receiving laboratory
reports were completed; the test smears could be
re-examined in the light of its contents before being
forwarded with the resealed evelope to the next in
the cluster. Histopathologists did not take part in
this cycle.

Results

At the end of the study 70 cervical/vaginal smears
and 50 sputum smears had been circulated; thus 280
and 200 reports from receiving laboratories should
have been available for analysis. In the same way 28
sections of gynaecological tract tissue and 25 sec-
tions of respiratory tract material had been circu-
lated, with a possibility of 112 and 100 reports,
respectively. For analysis of cytological and histolog-
ical correlation the cytology reports given by the
originating laboratory were included so that for
gynaecological material there was a possibility of
140 cytology reports related to the 28 sections circu-
lated and in the case of respiratory tract material
there was a possibility of 130 cytology reports to
correlate with 25 sections. The additional cytology
reports resulted from one laboratory's circulation of
two sputum specimens from the same case.
For various reasons maximum numbers of reports

were not achieved and the final analysis was carried
out on:
Cervical/vaginal smears-251 reports against 70
original reports
Sputum smears-181 reports against 50 original
reports
Gynaecological sections-100 reports against 28
original reports
Respiratory tract sections-90 reports against 25
original reports
Gynaecological histology and cytology
correlations- 132 cytology reports related to 28 sec-
tions
Respiratory histology and cytology correlation-
124 cytology reports related to 25 sections.
Many of the returned proformas were incomplete:
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Combined external quality assessment of cytology and histology opinions
the only information always given was the observa-
tion of the most abnormal type of cell present and a
prediction of the most severe histological abnormal-
ity. Consequently, cytological and histological
reports were analysed in two ways. In the first,
major categories of agreement and disagreement,
defined as those which would affect clinical
management, were identified for cervical/vaginal
smears (Table la). These were:

B = negative smears predicting no abnormality or a
benign lesion-that is, reactive changes or specific
infection
IN = smears containing dyskaryotic cells predicting
no more than intraepithelial neoplasia. This was
usually cervical (CIN) and occasionally vaginal
(VAIN)
M = smears containing malignant cells or cells sus-
picious of malignancy, predicting a high probability
of invasive cancer.

In the case of sputum smears (Table lb)
categories B and M only were used.

Reports on gynaecological and respiratory tract
sections were analysed under the same categories
(Tables 2a and b), but here the reports took the
form of a definite statement rather than a prediction.

Correlation of cervical smear reports with original
reports on sections of gynaecological tissue followed
the same format, but again in the correlation of
sputum smear reports with respiratory tract tissue
categories B and M only were used (Tables 3a and
b). Because there was no greater discrepancy when
cytology reports were compared with histology
reports made in their own laboratories (not shown)
it seemed reasonable to include original cytology
reports in this table.
The second analysis looked at proportions of

agreement and disagreement in degree or type of
malignancy where there was agreement as to the

stage of neoplasia. Tables 4a and b show this for
cervical smears and sputum (degree of intraepithe-
lial neoplasia and cancer type for cervical smears, but
tumour type only for sputum). Tables 5a and b fol-
low the same format for comparison of histological
reports on tissue sections and Tables 6a and b for
the cytological and histological correlation. Table
6a, which deals with the correlation of gynaeco-

logical smears and tissue, differs in that areas of
disagreement between intraepithelial neoplasia and
invasive cancer are also expressed.
Numbers were often too small for statistical

evaluation of the performance of individual
laboratories to be valid. Tables 1 and 4 analyse the
performance of the whole group with regard to
cytology reports with kappa statistics appended,
while Tables 7 and 8 list the kappa statistics for
individual laboratories without the raw data. For
comparison of histological section reports (Tables 2
and 5) and cytological and histological correlation
(Tables 3 and 6) the performance of the whole
group is analysed; figures for individual laboratories
are not presented.
The application of kappa statistics in comparing

interpretive opinions has been mentioned else-
where,4-7 and these were applied with particular
reference to recent reports by Thomas et al'° and
Silcocks." Kappa (K) is a measure of agreement
between observers which takes account of the possi-
bility of chance agreement; simple calculations of
percentage agreements do not take account of these
effects. The disadvantages of kappa are that it
requires a fairly large sample size and that major
disagreement over a particular category may only
minimally affect kappa when the number of cases in
a particular category of an n x n table is small in
comparison with other categories." The latter prob-
lem is apparent in Tables 2 and 3 and is due to the

Table 1 Cytology: all receiving laboratory reports compared with original reports. Major categories.

(a) Cervical smears All receiving laboratories

B IN M Total

Originating laboratory's opinion B 89 1 4 94
IN 1 31 14 46
M 3 9 99 111
Total 93 41 117 251

PO = 0-87, Pe = 0-37, K = +0-79, SeK = 0-03, 95% confidence limits = +0-76, +0-82, Ps = 0 03, Ph 0-10.

(b) Sputum All receiving laboratories

B M Total

Originating laboratory's opinion B 57 18 75
M 13 93 106
Total 70 111 181

PO = 0-83, Pe = 0-51, K = +0-65, SeK = 0-05, 95% confidence limits = +0 56, +0 74, Ps = 0 03, Ph = 0-14.

PP, observed proportion of agreement; Pe, expected proportion of agreement; K, kappa; SeK, standard error of kappa; Ps, systemic
disagreement; Ph, haphazard disagreements; B, benign; IN, intraepithelial neoplasia; M, probable invasive cancer.
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996 Husain, Butler, Woodford

Table 2 Histology: all receiving laboratory reports compared with originating laboratory opinions. Major categories.

(a) Gynaecological tissue All receiving laboratories

B IN M* Total

Originating laboratory's opinion B 1 0 0 1
IN 0 27 8 35
M 1 1 62 64
Total 2 28 70 100

PO = 0 90, Pe = 0 55, K = +0 78, SeK = 007, 95% confidence limits = +0-65, +0-91, Ps = 0 09, Ph = 0-01.

(b) Respiratory tract tissue All receiving laboratories

B IN M Total

Originating laboratory's opinion B 4 0 0 4
IN 0 0 0 0
M 0 2 84 86
Total 4 2 84 90

PO = 0-98, Pe = 0-89, K = +0-82, SeK = 0-13, 95% confidence limits = +0-56, +1 08, Ps = 0-02, Ph = 0°00-

*Includes cases reported as suspicious of microinvasion.
For abbreviations see Table 1.

Table 3 Correlation between histology and cytology: all cytology reports (originating and receiving laboratories)
compared with original histology reports. Major categories.

(a) Cervical smears and gynaecological All cytology reports
tissue

B IN M Total

All original histology reports B 0 0 0 0
IN 0 20 26 46
M 3 4 79 86
Total 3 24 105 132

PO = 0 75, Pe = 0-58, K =+0-40, SeK =0-08, 95% confidence limits = +0-23, +0 57, Ps = 007, Ph 0-18.

(b) Sputum and respiratory tract tissue All cytology reports

B M Total

All original histology reports B 2 3 5
M 8 111 119
Total 10 114 124

PO = 0-91, Pe = 0-88, K = +0-25, SeK = 0-21, 95% confidence limits = -0 16, +0-66, Ps = 0 04, Ph = 0-05.

For abbreviations see Table 1.

Table 4 Cytology: all receiving laboratory reports compared with original reports. Degree ofintraepithelial neoplasia and
type of invasive tumour.

(a) Cervical smears All receiving laboratories

IN I, II IN III Sq Ad Other Total

Originating laboratory's opinion IN I, II 8 5 0 0 0 13
IN III 2 16 0 0 0 18
Sq 0 0 35 4 3 42
Ad 0 0 2 43 4 49
Other 0 0 0 5 3 8
Total 10 21 37 52 10 130

Po = 0-81, Pe = 0-28, K = +0-74, SeK =0-05, 95% confidence limits = +0-65, +0-83, Ps 0-06, Ph 0-13.

(b) Sputum All receiving laboratories

Sq Ad Oat Other Total

Originating laboratory's opinion Sq 34 3 0 5 42
Ad 3 11 3 4 21
Oat 1 0 13 3 17
Other 3 0 1 9 13
Total 41 14 17 21 93

Po = 0-72, Pe = 0-30, K = +0-60, SeK = 0-06, 95% confidence limits = +0-48, +0-72, PS = 0-09, Ph = 0-19.

IN I, II intraepithelial neoplasia I and II; IN III intraepithelial neoplasia III; Sq, squamous cell carcinoma; Ad, adenocarcinoma; Oat, oat
cell carcinoma (small cell undifferentiated); Other, differentiation uncertain or other invasive tumour. For other abbreviations see Table 1.
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Combined external quality assessment of cytology and histology opinions

Table 5 Histology: all receiving laboratory reports compared with originating laboratory reports. Degree ofintraepithelial
neoplasia and type oftumour. *

(a) Gynaecological tissue All receiving laboratories

IN 1, 11 IN III Sq Ad Other Total

Originating laboratory's opinion IN I, II 0 0 0 0 0 0
IN IlI 3 23 0 0 0 26
Sq 0 0 21 0 1 22
Ad 0 0 1 35 1 37
Other 0 0 0 2 1 3
Total 3 23 22 37 3 88

PO = 0-90, Pe = 0-32, K = +0 85, SeK =0-05, 95% confidence limits = +0 75, +0 95, Ps 0-04, Ph 0-06.

(b) Respiratory tract tissue (excluding major categories of disagreement)
All receiving laboratories

Sq Ad Oat Other Total

Originating laboratory's opinion Sq 39 3 0 6 48
Ad 0 10 0 0 10
Oat 0 2 11 2 15
Other 4 1 3 3 11
Total 43 16 14 11 84

PO = 0-75, Pe = 0-36, K =+0-61, SeK =0-07, 95% confidence limits = +0 47, +0 75, Ps = 0 07. Ph = 0 18.

*Excludes cases with disagreement in major categories and one case in which degree of intraepithelial neoplasia was not specified.

Table 6 Correlation between histology and cytology: all cytology reports (originating and receiving laboratories)
compared with original histology reports. Degree ofintraepithelial neoplasia and type of invasive tumour. *

(a) Cervical smears and gynaecological tissue
All cytology reports

IN 1, 11 IN III Sq Ad Other Total

All original history reports IN I, lI 0 0 0 0 0 0
IN III 3 17 14 6 1 41
Sq 0 1 23 2 2 28
Ad 2 2 5 38 3 50
Other 0 0 0 4 1 5
Total 5 20 42 50 7 124

Po = 0-64, Pe = 0-29, K = +0-49, SeK =0-06, 95% confidence limits = +0-37, +0-61, Ps 0-17, Ph 0-19.

(b) Sputum and respiratory tract tissue
All cytology reports

Sq Ad Oat Other Total

All original histology reports Sq 44 8 0 7 59
Ad 3 8 0 3 14
Oat 2 5 14 3 24
Other 7 2 3 2 14
Total 56 23 17 15 III

Po = 0-61, Pe = 0-34, K = +0-41, SeK = 0-07, 95% confidence limits = +0-27, +0-55, PS = 0-09, Ph = 0-30.

*Excludes smears or tissue reported as benign or in which the degree of intraepithelial neoplasia was not specified.

almost complete absence of histological examina-
tions of benign lesions. In this pilot study the small
sample size adversely affects evaluation of the per-
formance of individual laboratories. The figures
given in lable 7, where sample sizes range from 29
to 56, are of marginal validity, while the figures in
Table 8 should be treated with even more reserve.
Kappa varies between +1 (perfect agreement)

and negative values (indicating disagreement); with
random agreement K = 0. The following qualitative
assessments of agreement corresponding to different
K values have been suggested by Landis and Koch'2:

+ 0-81 to + 1-almost perfect agreement
+0-61 to +08-substantial agreement
+041 to +06-moderate agreement
+021 to +04-slight agreement

In addition, it is possible to segregate degree of dis-
agreement into two categories:
P= proportion of systematic disagreement (bias)
Ph proportion of haphazard disagreement (due

to lack of precise definition of categories).
It follows that if PO = observed proportion of
agreement:
P + Ph = 1 - Po
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Table 7 Cytology: agreement between individual receiving laboratories and originating laboratory's opinion. Major
categories.

Laboratory n PO Pe K SeK 95% Ps Ph
confidence

(a) Cervical smears
Z 52 0-92 0-38 +0-87 0-06 +075, +0*99 004 0-04
Y 32 0-91 0 39 +0*85 0-08 +0-69, +1-01 0-07 0-02
X 56 0-89 0-39 +0-82 0-07 +0-68, +096 0-11 0.00
W 56 0-80 0-34 +0-70 0-08 +0-54, +0-86 0-02 0-18
V 55 0-85 0-38 +0-76 0-08 +0-60, +0-92 0-02 0-13

(b) Sputum
Z 38 0-87 0-52 +0-73 0.11 +0-52, +0-94 0-03 0.10
Y 29 0-76 0-52 +0-50 0-16 +0-19, +0-81 0-03 0-21
X 38 0-84 0.51 +0-67 0-12 +0-44, +0-90 0-05 0.11
W 39 0-82 0-51 +0-63 0-13 +0-38, +0-88 0-08 0.10
V 37 0-84 0-51 +0-67 0-12 +044, +0-90 0.05 0-11

n = number of smears examined. For other abbreviations see Table 1.

Table 8 Cytology: agreement between individual receiving laboratories and originating laboratory's opinion. Degree of
intraepithelial neoplasia and type ofinvasive cancer.

Laboratory n P0 Pe K SeK 95% Ps Ph
confidence

(a) Cervical smears
Z 32 0-81 0-29 +0 73 0*07 +0-60, +0-86 0 09 0-10
Y 14 0-78 0-27 +0*69 0.05 +058, +0-80 0-14 0-08
X 30 0-87 0-34 +0-78 0-09 +0-60, +0-96 0-13 0.01
W 27 0-81 0-25 +075 0.10 +055, +095 0.11 0-08
V 27 0-74 0-26 +0-65 0.11 +0-43, +0-87 0-06 0-13

(b) Sputum
Z 21 0-62 0-27 +0-48 0-14 +0-21, +0-75 0-19 0-19
Y 14 0-78 0-32 +0-68 0-16 +0-37, +0-99 0-07 0-15
X 19 0 74 0-34 +0-61 0-15 +0-32, +0-90 0-05 0-21
W 20 0-85 0-33 +0-78 0-12 +0-55, +1-01 0-15 0-00
V 19 0-63 0-26 +0-50 0-15 +0-21, +0-79 0-21 0-16

For abbreviations see Table 1.

In Tables 7 and 8, however, the number of cases in
disagreement cells for individual laboratories is too
small for P. and Ph values to be reliable.

Discussion

Those responsible for laboratory proficiency have
encouraged the development of external quality
assessment schemes in all pathology disciplines, and
some form of evaluation in cytopathology is also
needed. From the present pilot study several points
of interest emerge which could well influence future
projects.

REFERENCE POINT (CORRECT RESULT)
With regard to the present cluster of laboratories
Tables 1 and 4 show that, on the whole, the originat-
ing laboratory's opinion is a good reference point.
There were some discrepancies: of the 120 smears
circulated, 15 were considered unsuitable for report-
ing by one or more participants, and five smears
reported as negative by the originating laboratory

were considered to contain malignant or dyskaryotic
cells by all four receiving laboratories. In the
remaining cases the originating laboratory report
was upheld by the consensus. This group of
laboratories was self selected and highly motivated,
and it will not always follow that the originating
laboratory's opinion will usually be the right one in
any given cluster. The consensus interpretation gen-
erally seems a more secure reference point, and five
seems to be the minimum number in a cluster for a
consensus to emerge clearly. Using the consensus
interpretation as the reference point means delay in
feedback to participating laboratories, however, and
it was apparent in this study that delay reduced
interest. A possible alternative is to use slides which
have acquired a consensus interpretation from
another cluster or from a panel of "experts." The
disadvantage here is the potential bias in the
influence on the source of material to be circulated
(see below) and the fading of cytology smears as a
result of multiple examinations.

In theory one would expect related histology

Husain, Butler, Woodford998
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Combined external quality assessment of cytology and histology opinions

reports, when available, to be superior as a refer-
ence point, but this study shows the problems which
can arise. The first of these is that when the originat-
ing laboratory has given a negative cytology report it
is a matter of chance if a tissue biopsy has been
taken or if the patient came to necropsy. In fact, the
quality of the histological report will depend on
whether it was a small bite biopsy or examination of
a large resected specimen, and this distinction may
need to be made.

Cytological and histological correlation as shown
in Tables 3 and 6 was disappointing as K values
showed no more than moderate agreement. The
slight agreement found between sputum cytology
and respiratory tract tissue in Table 3b may well be
spurious because of the imbalance in categories. It is
of particular interest to compare Table 6b, which
shows areas of agreement and disagreement be-
tween sputum cytology and respiratory tract his-
topathology, with the similar table quoted by Sil-
cocks" I from the work of Payne et al.'3 The superior
degree of agreement achieved by Payne et al may be
explained by uniformity of material produced by
one laboratory, but could also be due to the fact that
for convenience in our study we circulated at the
most two smears and two sections for each case.
Although it was intended that these should be diag-
nostic, it is possible that better correlation would
have resulted if all material available for each case

had been circulated.
In addition to discrepancies between histology

and cytology reports due to dissimilarities of the
type of material examined, there were administra-
tive difficulties in organising the circulation of
related histology sections in large departments
where several histopathologists were involved. This
was not a problem in the two laboratories in the
cluster where the cytopathologist and the his-
topathologist were the same person. The conclusion
reached from this study is that, at present, the con-
sensus interpretation for cytology smears is the best
reference point. This does not preclude the circula-
tion of some related histological material as an edu-
cational exercise for both cytopathologists and his-
topathologists to enhance the beneficial effects
expected from external quality assessment.

SOURCE AND TYPE OF MATrERIAL FOR ROUTINE

EXTERNAL QUALITY ASSESSMENT

Circulated material in this trial was contributed by
all participants. This spread the burden of selection
of suitable material but exaggerated the problem of
variability in staining, which can be a matter of indi-
vidual preference. It is also open to the introduction
of controversial material by one or more

laboratories (as happened in this study). Such

behaviour can be identified, however, by the con-
struction of tables (not shown) which reveal the
proportion of disagreement of all receiving
laboratories with each individual laboratory func-
tioning as the originating laboratory. Selection of
material by a single laboratory would be more con-
trolled but could introduce bias as to the type of
material selected. Another possibility would be to
circulate material previously collected and bearing a
consensus interpretation from a panel of "experts."
Ideally, such smears would be validated by histolog-
ical diagnoses also made by consensus. The obvious
disadvantage of this approach is the tendency of
stained material to fade after multiple examinations.
Although this is overcome in teaching collections by
restaining, the results might not be satisfactory for
an external quality assessment study. A further
objection might be the need for central control,
which introduces an element of authoritarianism
which many would find unacceptable.
The type of material circulated also has to be con-

sidered. It is not possible to reflect the pattern of the
routine workload, with its large volume of negative
smears. Not only would this be boring, but the
length of time needed to evaluate the performance
of individual laboratories would be unrealistic. The
balance of half non-neoplastic smears and half
neoplastic smears seems appropriate, but it would
be an advantage from the point of view of statistical
analysis of cytological and histological correlation if
a search could be made to include " negative"
smears which have incidentally been corroborated
histologically.

Consideration also has to be given to the advan-
tages and disadvantages of circulating a mixture of
cytological specimens from different organ systems
or concentrating on material from one system. The
former has the advantage of reflecting routine prac-
tice, but again extends the time to collect enough
reports to evaluate performance as each specimen
type needs separate analysis. In any event not all
laboratories handle all types of material cytologi-
cally or histologically, or both.

TIME INVOLVED IN EXTERNAL QUALITY
ASSESSMENT EXERCISES
The time required to report four additional smears
together with the time needed to select suitable
material for circulation can be a considerable bur-
den on a small laboratory, particularly if long and
complicated proformas have to be completed as
well.
There is also a time factor in the delay between

reporting test smears and feedback of original and
consensus reports. Even when meetings of the clus-
ter can be held to review controversial material it is
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seldom possible for all members of participating
laboratories to attend, and this reduces interest
among junior members of staff. The method of
overcoming this-evaluated in the present trial-
was to circulate, in the sixth and last cycle, a sealed
envelope containing the original cytology and his-
tology reports and relevant sections together with
the assessment smear. From the point of view of the
participants this was highly successful but in a
routine external quality assessment scheme could be
criticised because of the risk of "cheating." With a
responsible head of department holding the sealed
envelope this seems unlikely, however, and an
unusually high degree of agreement with original
reports (especially if these proved out of consensus)
should soon become apparent. A more acceptable
variant would be to recycle test smears from one
cycle, together with original reports and relevant
sections, at the same time as the test smears of the
next cycle.

FUTURE OF EXTERNAL QUALITY ASSESSMENT
SCHEMES IN CYTOPATHOLOGY
Those responsible for laboratory performance are
most interested in reducing major error-that is,
that which adversely affects patient management.
The use of kappa statistics provides a useful method
of evaluating individual laboratory performance but
needs a relatively large number of reports, prefer-
ably in a short period of time. Individual
laboratories find difficulty in keeping up a circula-
tion schedule when complicated proformas are used
which demand detailed reporting of cell types pres-
ent and prediction of the type of histological abnor-
mality. When this is required reports tend to be held
for the person holding ultimate responsibility and do
not receive the routine treatment which it is the
object of the exercise to assess. Reporting required
of the participating laboratories should therefore be
kept to a minimum in any realistic external quality
assessment scheme.
The other element in quality assurance is educa-

tional; the object is to develop uniformity in the
definition of cell categories and extrapolation to the
prediction of tissue state. Unlike a simple assess-
ment of basic laboratory competence this is time
consuming and is perhaps better kept, for the pres-
ent, as a separate educational exercise, possibly
within the same cluster of laboratories. In the future,
with increasingly widespread sophistication in
cytopathology reporting, it might be possible to
include this sort of analysis in external quality
assessment schemes.
A simplified and improved modification of the

present pilot study is suggested below.
1 Establish clusters of six laboratories, each
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originating 10 non-neoplastic and 10 neoplastic
gynaecological smears from previous years for which
tissue reports exist; this would be essential for neo-
plastic material. Each participant as a receiving
laboratory would report on 100 smears and 50 sec-
tions, which makes calculations easier. A seventh
non-participating laboratory would be needed to
receive and analyse reports. Copies of all original
cytology and histology reports would be sent to this
non-participating laboratory.
2 Material (four smears weekly) would be circu-
lated in five cycles as in the above scheme, but, in
addition to comment on the acceptability of the pre-
paration, the proforma would only require cells to
be identified as: normal or reactive cells, predicting
a benign lesion; dyskaryotic cells, predicting no
more than intraepithelial neoplasia; cells that
appear malignant or suspicious of malignancy,
arousing serious suspicion of invasive cancer.
3 Test slides should not remain with the receiving
laboratory for more than one week and should also
be reported according to the custom of the labora-
tory, without receiving special attention. This would
mean that in the absence of the head of the labora-
tory anything which would normally receive his
attention would be reported by the usual deputy.
4 As soon as reports from receiving laboratories
reached the coordinating laboratory the original
cytology and (if available) histology reports would
be supplied. This could be reinforced by recircula-
tion of test smears and any related sections as part of
the following cycle.
5 When the coordinating laboratory found that a
consensus was developing in disagreement with the
original report the originating laboratory would be
asked to review all relevant material.
6 Given this routine, each laboratory would have
reported 100 assessment smears in the course of 25
weeks and a six month summary could be provided
by the coordinating laboratory which related results
to the consensus interpretation.
7 This basic quality assessment could be combined
with an educational exercise if arrangements were
made for participants to meet in their clusters at
regular intervals to discuss selected cases.

The cluster of participating laboratories included
those of the first two authors; Dr Gordon Canti,
then at St Bartholomew's Hospital, London; Dr
David Melcher, Brighton General Hospital; and Dr
Keith Randall, Orpington Hospital, Kent. We are
immensely grateful to these cytopathologists for
their cooperation throughout, for their helpful dis-
cussions before and during the study, and for allow-
ing us to use their results. Thanks are also due to Mr
MM Boddington for advice and for information
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Combined external quality assessment of cytology and histology opinions
about a related study which is being conducted in
the south west of England. We are also grateful to
Dr JC Macartney, St Thomas's Hospital, London,
for bringing the applicability of kappa statistics to
our notice and for checking the calculations and
interpretation. The following histopathologists
reported on tissue sections and their assistance is
gratefully acknowledged: Dr CH Buckley, Dr Ber-
nard Fox, Professor Harold Fox, Dr Nigel
Harcourt-Webster, and the histopathologists of St
Bartholomew' s Hospital. We should like to acknow-
ledge the assistance of Mr Ian Coulling at St
Stephen's Hospital in the organisation of the exer-
cise. The support of the Department of Health and
Social Security, which enabled a series of working
parties to meet during the preparation and conduct
of the study, is much appreciated, as is the participa-
tion and wise advice given by members of the work-
ing parties.
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