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Abstract
Aims—To evaluate and compare the long
term prognostic value of the WHO classi-
fication and the computerised multivari-
ate morphometrical D score in
endometrial hyperplasia. To test the
reproducibility of the D score in two
diVerent centres.
Methods—Histopathological WHO classi-
fication and computerised morphometri-
cal analysis using the D score (< 0, high
risk; > 1, low risk; 0–1, uncertain) in a
population based study from northern
Norway of archival dilatation and curet-
tage material from 68 women with 10–20
years of follow up.
Results—Of the 68 patients included in the
study, 18 developed cancer. The sensitivity
and specificity of the D score (< 0 v > 1)
were 100% and 78%, respectively, which
was better than the WHO classification
(89% and 60%, respectively). The negative
and positive predictive values for the D
score were 100% and 58% and of the WHO
classification 94% and 44%, respectively.
This study found a slightly higher specifi-
city for the D score than former retro-
spective studies, but otherwise the results
were comparable. The D score results
were reproducible between the two centres
(R = 0.91; slope = 0.98; intercept = 0.3).
Conclusions—D score assessment is a
reproducible and more accurate predictor
of outcome of endometrial hyperplasia
than the WHO classification assessed by
an experienced gynaecological patholo-
gist. Routine application of the D score
might reduce over and undertreatment of
endometrial hyperplasia.
(J Clin Pathol 2000;53:697–703)
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For many years, endometrial hyperplasia has
been a diagnostic problem for pathologists.1 2

This is understandable because the condition
comprises a spectrum of histological changes
from simple exaggeration of the normal prolif-
erated state at one extreme to changes that are
diYcult to distinguish from carcinoma at the
other end of the spectrum.3 4 Over the past
decades, many studies on diVerent organs have
made it clear that in such continuous spectral
lesions normal qualitative subjective micro-

scopical evaluations are not completely repro-
ducible, even among experts, and that the
resulting diVerences may be associated with
important prognostic variations.5–7

In the past, the existence of several classifi-
cation systems and the use of descriptive diag-
nostic terms have resulted in low interobserver
and intra-observer diagnostic reproducibility
for endometrial hyperplasia. Moreover, previ-
ous studies have shown that only 10–20% of
endometrial hyperplasias progress to carci-
noma when left untreated.2 3 Because the treat-
ment of choice for patients with hyperplasia has
often been hysterectomy, it is likely that
overtreatment of many women with endome-
trial hyperplasia has occurred. Conversely,
other patients with endometrial hyperplasia
might have received hormonal treatment or no
treatment at all as a result of underdiagnosis,
even though they actually should have received
more active treatment. The lack of criteria that
could accurately predict the disease outcome
may also have been an important cause of both
over and undertreatment.

The WHO classification,2 introduced after
the important publication by Kurman et al in
1985, has been widely accepted and has
dramatically improved the diagnostic agree-
ment in cases of endometrial hyperplasia.
However, it must be admitted that the
prognostic accuracy as to cancer progression or
not is still not perfect. For example, even in the
worst prognostic group, only 29% of cases with
complex atypical hyperplasia develop cancer.
Moreover, a recent study8 found that only
“atypicality or not” was reasonably well repro-
ducible. However, cancer progression in the
patients with atypicality is even lower (∼ 10%)
than in the group of patients with complex
atypical hyperplasia, whereas in the “no atypi-
cality” group cancer can still develop.2 There-
fore, it has to be concluded that to date no reli-
able and accurate method exists to
discriminate in individual patients between
hyperplasias with diVerent malignant potential
for cancer development.

Earlier morphometrical studies have shown
that the measurement of nuclear features can
predict progression to cancer.9–12 When quanti-
tative architectural and nuclear criteria were
combined, the accuracy of prognosis predic-
tion in endometrial hyperplasia was even
better.

The latter resulted in a computerised
morphometrical analysis based multivariate
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prognostic formula called the D score.3 13 14

The D score showed a higher sensitivity than
qualitative microscopical characteristics (nu-
clear atypicality and glandular complexity)
used in the WHO classification. An independ-
ent test study confirmed these results,15 but
follow up was relatively short.

To test independently the prognostic value of
the morphometrical D score, a population
based study from northern Norway of archival
dilatation and curettage material from 68
women with 10–20 years of follow up was
undertaken. We also intended to compare the
results of the quantitative method with those of
the WHO classification. To assess the repro-
ducibility of the D score, the material was
investigated independently in two diVerent
quantitative pathology centres, the first
(Tromsø) being recently established, the other
(Amsterdam/Alkmaar) with more than 15
years experience in quantitative pathology.

Patients and methods
SUBJECTS

Histological material obtained from uterine
curettings with hyperplasia from northern
Norway was used in our study. The material
was routinely processed in diVerent laborato-
ries, fixed in buVered formaldehyde, embedded
in paraYn wax, and standard histological
sections were made. The first curettage mate-
rial on which the diagnosis hyperplasia was
made was used for the analyses. No repeat
biopsies were examined. If more than one sec-
tion was available from the curettage, the one
with the subjectively most abnormal deviation
was used. The inclusion criteria in the “no
progression” group were: (1) an original first
diagnosis of endometrial hyperplasia and (2)
no cancer development. The progression group
consisted of cases that also had an original
diagnosis of hyperplasia, but developed histo-
logically confirmed endometrial cancer in the
follow up (in all these progression cases, the
diagnosis of cancer was confirmed in a hyster-
ectomy specimen). The follow up was mini-
mally 10 years and maximally 20 years for the
non-progression group. The mean interval
between the diagnosis of hyperplasia in the
curettage and cancer in the hysterectomy
specimen was 6.6 months (range, 3–39). The
mean age of the whole patient group was 48.2
years (range, 28–77). Clinical information was
obtained from the hospital records. Treatment
in general was conservative (“wait and see”),
without hormonal treatment, and in principle
no hysterectomy was performed unless the
pathologists expressed strong concern about
the presence of malignancy (this occurred in
one patient who was treated with hysterectomy
three months after the initial curettage diagno-
sis of hyperplasia). In spite of this generally
accepted policy, in 10 other cases without any
“alarm” signals in the pathology report, hyster-
ectomy was performed within two years
because of continuing complaints and concern
by the gynaecologists because of the term
“hyperplasia” used by the pathologist. The fol-
low up data of all the patients were derived
from the clinical records, but the data have

been cross checked with the Norwegian Cancer
Registry to ensure that none of these patients
had developed endometrial cancers treated
outside of our health region (in fact, this had
not occurred). Four patients who had devel-
oped other gynaecological cancers and two
with “secretory hyperplasia” (a phenomenon
consisting of secretory endometrium with
“more than usual” crowding of glands without
atypia, which is not associated with progester-
one treatment and is most likely a somewhat
excessive form of normal secretory en-
dometrium) were excluded. For morphometri-
cal analysis the hyperplastic area should be
minimally 1 mm2 in size (see below). For this
reason, 20 cases with cytonuclear atypia in one
or two glands only were excluded. In addition,
three cases with very poor quality sections or
poor fixation were excluded. (None of the 29
cases that were excluded for technical or diag-
nostic reasons described above developed
endometrial cancer.) In total, 50 cases were
included in the no progression group and 18
cases in the cancer progression group. None of
the patients was lost from the follow up.

For histological examination and quantita-
tive analysis the slides were mixed and blinded
to the investigators (clinical follow up was dis-
closed only after the pathological WHO
re-evaluation and morphometrical analysis).
For the revision of cases, we used the criteria
described in the original study by Kurman
et al (cytonuclear atypicality—including
stratification—and glandular complexity).
After extensive attempts by two of us (AO and
JPAB), stromal invasion was not used as a cri-
terion because, in agreement with others, we
did not find it reliable or reproducible enough.
Myometrial invasion did not occur in the
hyperplasia curettings used for the analyses. All
cancers in the uterus that occurred in the
follow up were investigated independently by
two experienced gynaecological pathologists
and staged according to the International Fed-
eration of Gynaecology and Obstetrics.2

ASSESSMENT OF MORPHOMETRICAL D SCORE

Based on the original computerised morpho-
metrical study3, the D score was calculated as
follows:
D score = 0.6229 + 0.0439 × (volume percent-

age stroma) − 3.9934 × Ln (standard devia-
tion shortest nuclear axis) − 0.1592 × (outer
surface density glands)

where Ln stands for natural logarithm.
One haematoxylin and eosin (HE) stained

section from each patient was investigated: one
of us (AO) assessed the section with the
subjectively most atypical area of approxi-
mately 3 × 3 mm (minimally 1 × 1 mm) (the
so called measurement area). Non-hyperplastic
areas were carefully excluded. For quality con-
trol, each case was reviewed using a double
headed microscope by two of us (AO, JB), and
in three of the 68 cases the demarcation
initially drawn was changed (non-hyperplastic
adjacent areas were more carefully erased
to avoid any misunderstanding). Complete
agreement was obtained as to the measurement
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area finally demarcated for morphometrical
analysis.

The measurements in Tromsø were per-
formed by a trained and experienced techni-
cian and glandular architectural and nuclear
morphometrical investigations were done sepa-
rately with the QPRODIT system (version 6.1;
Leica, Cambridge, UK), as described
previously.3 Because of the modern quantita-
tive equipment now available, some technical
modifications have been included that make
the method faster and more reproducible, as
follows. The architectural investigation was
performed by a 16 point electronic grid system
of eight “Weibel-type” test lines with a ×20
objective (grid point distance at specimen level
was 40.5 µm) (when another camera is used,
the diVerence in the camera magnification fac-
tor sometimes requires a ×40 objective to
achieve that same grid point distance). The
intersections of the grid lines with the outer
surface of glands (for the assessment of outer
surface density) and of the end points of the
grid lines falling on the stroma and other tissue
compartments (for the assessment of volume
percentage stroma) were registered. Points fall-
ing on glandular lumina were counted as such,
but other empty spaces (such as scars, no
tissue) were ignored. When all points falling on
stroma, glandular epithelium, and luminar
spaces were counted, and also the intersections
of the grid lines with the inner and outer
surfaces of the glands were assessed in one field
of vision, the next field of vision was selected
using a random systematic sampling approach
in the measurement area (see below). In each
measurement section, a total of approximately
300 grid line end points falling on stroma or
other tissue compartments was analysed
(equalling at least 18 fields of vision). With the
built in stereological formulas, the QPRODIT
system calculated automatically after these
measurements in each case the outer surface
density of the glands and the volume percent-
age of stroma.

The measurements of the shortest nuclear
axis were performed in the measurement area
with a ×100 (numerical aperture, 1.30) oil
immersion objective, and at least 150 nuclei
were systemically randomly selected using an
automated scanning stage controlled by the
QPRODIT system, as follows. At least 100
fields of vision were randomly equidistantly
placed by the QPRODIT system over the
whole measurement area. In each field of
vision, an 8.1 µm (at specimen level) equidis-
tant points grid was superimposed, and the first
three clearly visible glandular nuclei hit by a

grid point (meandering from top left to bottom
right) were measured. The shortest nuclear
axis of the nuclear profile was measured with
the straight line length module of QPRODIT.
If adequate glandular nuclei were present in the
field of vision but none of these nuclei was hit
by a grid point, the stage was moved to the next
field of vision and the procedure was repeated.
In this way, the selection of nuclei was truly
random both within each field of vision and
also in the whole measurement area. Although
this form of point sampling preferentially
selects larger nuclei, it gives very reproducible
results between observers,15 16 and does not
influence the diagnostic value of the procedure.
After each nucleus measured, the QPRODIT
system calculated the coeYcient of error (CE)
of the running mean, and from 150 nuclei
onwards, measurements were terminated if the
CE dropped below 5%. Using this method, D
score assessment can be done by an experi-
enced technician within 30 minutes and thus is
clinically feasible.

TEST OF REPRODUCIBILITY

To test the reproducibility and robustness of
the D score, morphometrical investigations of
the material were performed in Tromsø,
Norway, and in Alkmaar, the Netherlands,
according to the same protocol.

STATISTICAL ANALYSIS

The sensitivity, specificity, and negative and
positive predictive value of the WHO classifi-
cation and the D score to predict cancer
progression were calculated.17 The reproduc-
ibility of the D score between Tromsø and Alk-
maar was assessed by calculating the linear
correlation coeYcient, the slope, and the inter-
cept of the D score function with the y-axis. In
addition, confusion tables were made for the D
scores (with the decision thresholds D score
<0v> 0, <1v> 1, and <v> 1), the WHO
classification, and “progression or not”.

Results
Of the 68 patients included in our study, 18
developed cancer (table 1). When the cancers
were staged according to the FIGO system,
most had superficial disease: 10 patients had
stage Ia, seven had Ib, and only one had FIGO
Ic endometrial cancer.

PATHOLOGISTS ASSESSMENT

Table 1 shows how the 68 cases were classified
according to the WHO classification in relation
to the follow up. The percentage of simple
hyperplasias in our study was considerably
lower than in Kurman’s original publication,
but the percentage distribution of the other
three WHO subgroups was comparable with
former studies.2 13 15 This suggests a more con-
servative diagnostic approach in the past in
Tromsø in making the diagnosis of simple
hyperplasia compared with Kurman’s policy,
but a comparable diagnostic attitude to the
subclassification of non-simple hyperplasias.
Thus, it is likely that many cases that would
have been classified as simple hyperplasias by
Kurman were classified in the past in Tromsø

Table 1 The number of patients in each WHO subclass and the number with cancer
development according to the revised assessment

Type

Kurman et al Our present study

Total (n)
With
cancer (n)

With
cancer (%) Total (n)

With
cancer (n)

With
cancer (%)

Simple hyperplasia 93 1 1 9 0 0
Complex hyperplasia 29 1 3 10 1 10
Simple atypical hyperplasia 13 1 8 13 1 7.5
Complex atypical hyperplasia 35 10 29 36 16 44
Total 170 13 8 68 18 26

The results of Kurman’s study2 are compared with the results of our present study.
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as no hyperplasia, and therefore were not
included in our study. This also explains the
higher cancer incidence (26.6%) in our study
compared with Kurman’s publication (8%).

Of the 49 patients who were characterised as
having atypical hyperplasia, 17 progressed to
cancer and many had complex atypical hyper-
plasia (n = 36). Complex atypical hyperplasia
versus no complex atypical hyperplasias had a
sensitivity of 89%, a specificity of 60%, and
negative and positive predictive values of 94%
and 44%, respectively, for cancer development.
For “atypicality or not”, sensitivity was 35%,
specificity was 95%, and negative and positive
predictive values were 36% and 94%, respec-
tively. These values are comparable with
Kurman’s publication2 and earlier morpho-
metrical studies13 15 (table 1).

D SCORES

The D score results were reproducible be-
tween the two centres (R = 0.91; p < 0.0001;
slope = 0.98; intercept = 0.3). The D score
distribution is shown in table 2. Of the 19
patients with a D score < 0, 11 developed can-
cer. Of the 20 cases with a D score > 0 < 1,
seven developed cancer during follow up. The
group with D score > 1 comprised 29 patients,
none of whom developed endometrial cancer.
All 18 patients with cancer had a hysterec-
tomy. Eleven other patients who underwent
hysterectomy had no cancer and only three of
these 11 women had a D score < 0 in the
original curettage (as mentioned above, in
only one of these 11 patients the pathologist
expressed concern as to cancer in the curet-
tage histopathology report, in the other 10 the
term hyperplasia was used but no other alarm-
ing words).

As many as 20 of the 68 patients had
D score values in Tromsø between 0 and 1,
for which the prognosis in previous studies

was regarded as uncertain. Interestingly,
several of these Tromsø D score values were
just > 0 or just < 1. The D score reproduc-
ibility assessments performed in the pathology
laboratory in the Netherlands with more
experience in quantitative pathology showed
that far fewer (eight instead of 20) of these
patients were classified into this group and
consequently had values < 0 or just > 1 (in
agreement with previous studies). This might
be because of lack of practice with morpho-
metrical assessments in Tromsø. It certainly
might have been relevant that the old tissue
blocks in this retrospective study were not
optimal. Nevertheless, also in Tromsø, on
average, the sensitivity, specificity, and positive
and negative predictive values of the D score
were better than those of the WHO classifi-
cation (table 3).

RELATION BETWEEN WHO CLASSIFICATION AND D

SCORE

Twelve of the 36 patients diagnosed as having
complex atypical hyperplasia had a D score > 1
(table 3), and none of these developed cancer.
Moreover, six of the nine patients with complex
atypical hyperplasia and a D score between 0
and 1 had no cancer. Of the 15 patients with
complex atypical hyperplasia and a D score
< 0, 10 developed cancer. Thus, in these
patients the D score clearly gave strong
prognostic information. Seven of the patients
with simple atypical hyperplasia had a D score
> 1 and none developed cancer. One of the six
patients with simple atypical hyperplasia and a
D score < 1 developed cancer (D score was 0.1
in this patient).

One patient with simple hyperplasia and two
with complex hyperplasia had a D score < 0.
The patient with simple hyperplasia died at 24
months follow up from cerebral haemorrhage.
One of the patients with complex hyperplasia
had a D score of −0.2 and after 204 months
follow up had not developed cancer. The other
patient with complex hyperplasia had a D score
of −1.2 and was cancer free, but follow up was
only 12 months. This patient had undergone
hysterectomy and the diagnosis based on the
hysterectomy was adenomatous hyperplasia
without atypia (complex hyperplasia).

COMPARISON OF THE DIFFERENT METHODS

Table 4 summarises the sensitivity, specificity,
and negative and positive predictive values of
diVerent predictive methods. The sensitivity of
the D score (either as < 0, > 1 or as < 1, > 1) is
100%, which is better than the WHO classifi-
cation. Specificity is also highest with these D
score thresholds. Only “complex atypical
hyperplasia or not” has a similar specificity,
positive predictive value, and overall correctly
classified proportion of cases as D score < 1,
> 1, but the sensitivity and negative predictive
values of complex atypical hyperplasia are
lower than the D score. The sensitivity, specifi-
city, and negative and positive predictive values
for the D score used in previous studies
(< 0, > 1) is highest—100%, 78%, 100%, and
58%. In our present study, a slightly higher
specificity for the D score has been obtained

Table 2 The number of patients with and without cancer
in the diVerent groups of D score

D score <0 D score 0–1 D score >1 Total

No cancer 8 13 29 50
Cancer 11 7 0 18
Total 19 20 29 68
% With cancer 58% 35% 0% 26%

Table 3 The distribution of the diagnostic assessments of the pathologist related to the
diVerent groups of the D score and selected patient details

D score <0 D score 0–1 D score >1 Total

Diagnostic assessment related to D score
SH 1 (case 1) 2 (cases 2,3) 6 9
CH 2 (cases 4,5) 4 (cases 6–9) 4 10
SAH 1 5 7 13
CAH 15 9 12 36
Total 19 20 29 68
Patient details
Case no D score WHO Hysterectomy Follow up (months)
Case 10 −0.4 SH No Died from cerebral haemorrhage (24)
Case 40 0.6 SH No Alive and well (180)
Case 6 0.9 SH No Alive and well (204)
Case 66 −0.2 CH No Alive and well (204)
Case 1 −1.2 CH Yes (CH) Hysterectomy (12)
Case 13 0.1 CH No Alive and well (92)
Case 49 0.6 CH No Alive and well (180)
Case 9 0.3 CH Yes (CH) (1)
Case 76 1.0 CH Yes (CH) (1)

CAH, complex atypical hyperplasia; CH, complex hyperplasia; SAH, simple atypical
hyperplasia; SH, simple hyperplasia.
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than in one former study from our group,13

although it is comparable with the results of
Dunton et al.15

Discussion
The diagnosis of hyperplasia in the past has
often led to hysterectomy, even though only a
relatively small proportion of cases with
endometrial hyperplasia is associated with can-
cer in the follow up.2 13 15 In our present study,
a total of 26% of the patients developed malig-
nancy, a figure close to that in two other
studies.14 15 The percentage distribution of
patients with cellular atypicality and glandular
complexity was also comparable with those
studies, but in Kurman’s study many more
simple hyperplasias occurred. It is likely that
many cases that would have been classified as
simple hyperplasias by Kurman were classified
in the past in Tromsø as no hyperplasia.
Perhaps they have been classified as so called
“disorderly proliferation” lesions and thus were
not included in our present study. This
explains the lower cancer incidence in Kuman’s
study.

The WHO classification for endometrial
hyperplasia2 intended to improve reproduc-
ibility, diagnostic value, and prognostic accu-
racy and has proved to be a useful, widely
used, diagnostic classification system. How-
ever, prognosis prediction is still not as
accurate as is desired. This is because the
reproducibility of subjective grading systems
might not always be perfect.5 6 The computer-
ised morphometrical D score in our study was
found to be reproducible, to have strong prog-
nostic value, and to take only 30 minutes of a
technician’s time in a routine setting. Quanti-
tative pathological analysis can thus be of help
in routine pathology practice; its advantages
are objectivity and the possibility of detecting
diVerences and changes that otherwise would
escape human observation.6 The possibility of
giving more accurate, prognosis based treat-
ment advice to clinicians fits in with the recent
trend of evidence based medicine.18 As to the
accuracy of prognosis prediction of the D
score, in former studies based exclusively on
nuclear morphometry,9 10 the outcome of
approximately 15% of the patients with
non-progressive disease could be predicted
accurately.9 11 However, the combination of
quantitative nuclear and architectural criteria
in the prognostic morphometrical D score
gave better results and improved the prognos-
tic power of computerised morphometrical
analysis compared with nuclear morphometry

alone in estimating the outcome of
hyperplasias.3

Comparison of the WHO classification,
clinical outcome, and the D score showed that
of the 36 patients diagnosed as having complex
atypical hyperplasia, 20 did not develop cancer
with a long follow up, and 18 of these 20
women had a D score > 0. Likewise, of the 11
women with simple atypical hyperplasia and a
D score > 0 none developed cancer. Of the 11
patients with simple hyperplasia who under-
went hysterectomy but cancer was not found in
the hysterectomy specimen, only three had a D
score < 0 in the preceding curettage (interest-
ingly, in only one of these cases the original
pathology report gave an “alarm” that the
endometrial hyperplasia was atypical). This
means that eight of these 11 patients would not
have undergone major surgery if the treatment
decision had been based on D score criteria set
out in our previous studies. In our present
study, none of the 29 patients with endometrial
hyperplasia with a D score > 1 developed can-
cer, whatever the WHO diagnosis was. Conse-
quently, with the therapeutic decision rule D
score > 1.0, 29 of the 68 cases could have been
correctly predicted as having a very low
probability for cancer development. Thus, in
these patients, hysterectomy could have been
avoided. For patients with simple and complex
hyperplasia, an even lower D score value
threshold (> 0, which occurred in six cases, in
addition to the 10 with a D score > 1) seems an
appropriate and safe way to indicate a very low
probability of cancer development. Using this
rule, in our present study the D score clearly
would have prevented overtreatment in 45
patients with endometrial hyperplasia without
causing undertreatment in the 18 cases with
cancer progression.

Thus, the D score has stronger prognostic
value than the WHO classification and is very
reproducible between independent centres.
This could have therapeutic consequences, as
long as the pathologist in charge carefully
demarcates the measurement area and also
checks the reproducibility of measurements.
Clinical usefulness is also guaranteed because
D score assessment can be done by a trained
technician using fairly simple equipment and
the method only requires a good quality stand-
ard HE histological section. Thus, computer-
ised morphometrical analysis of endometrial
hyperplasia sections is inexpensive and gener-
ally applicable; even when this technique is
unavailable (such as in small laboratories), the

Table 4 Sensitivity and specificity of the diagnostic assessment of the pathologists and the morphometrical D score

Sensitivity
(%)

Specificity
(%) NPV (%) PPV (%)

Percentage
correct

Atypicality (CAH + SAH) or not 94 36 95 35 51
Complex atypical hyperplasia (CAH) or not 89 60 94 44 68
Complexity and atypicality (CH + SAH + CAH) or not 100 18 100 31 40
D score <0, >1 100 78 100 58 83
D score <0, >0 61 84 86 58 78
D score <1, >1 100 58 100 46 69

CAH, complex atypical hyperplasia; CH, complex hyperplasia; NPV, negative predictive value; PPV, positive predictive value;
SAH, simple atypical hyperplasia.
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HE sections could still be sent to a bigger labo-
ratory for assessment.

In spite of the strength of the computerised
morphometrical D score assessment, the accu-
racy of the method still needs to be refined.
The large group of cases with a D score
between 0 and 1 may partly be a result of the
sometimes low quality of the oldest sections.
The nuclei in some of these slides were diYcult
to separate. Overlapping nuclei regarded as one
might result in higher values of the shortest
nuclear axis, either higher or lower SD values,
and consequently a lower or higher D score.
However, the occurrence of cases with a D
score > 0 but < 1 is not an essential prognostic
problem, because repeated measurements can
indicate the “real” D score value. Moreover,
even if the D score value remains uncertain,
our current policy is to perform re-curettage
after four weeks of progesterone ablation treat-
ment. Thus, none of these cases would have
been undertreated.

A relatively weak point of the morphometri-
cal D score method is the tissue sampling at
curettage. It has been found that even trained
gynaecologists sometimes obtain only about
40% of the total endometrial mucosa when
doing a dilatation and curettage.19 Curettage
sampling error is therefore one of the possible
pitfalls of the D score morphometrical
prediction method. However, underdiagnosis
did not occur in the present and previous stud-
ies. Moreover, with modern methods of hyster-
oscopy, sampling error can be minimised
because biopsies can be taken non-randomly
under direct visualisation of the endometrium.

An important consideration of routine appli-
cation of the D score is the favourable cost
benefit analysis. For the Netherlands, we have
calculated that nationwide application (con-
sisting of one morphometry system + micro-
scope written oV in five years + 50%
technician) would cost approximately 1.8
million ECU/year (1.8 million U$) (50% tech-
nician is a high estimate of what is needed in
working time). The prevention of 20% (low
estimate) of unnecessary hysterectomies in
endometrial hyperplasia would save approxi-
mately 10 million ECU/year in hospital costs
alone (loss of working days and other costs for
the patient not included). Thus, the financial
benefit of nationwide application of the D score
is favourable. The good reproducibility of the
D score and the prevention of unnecessary suf-
fering for the patient are even more important
arguments.

In spite of all the abovementioned positive
points of computerised morphometrical analy-
sis on endometrial hyperplasia, the accuracy is
not 100%. In the search for other objective
methods for predicting cancer development in
endometrial hyperplasia, the value of DNA
flow cytometrical analysis has been investi-
gated, but this method was not found to be
useful in distinguishing between endometrial
hyperplasia with and without cancer
development.20 21 Recently published data have
shown that some endometrial hyperplasias are
monoclonal when tested for replication errors
or X-chromosome inactivation.22–24 Normal

endometrium is polyclonal, but endometrial
polyps can also be monoclonal.25 Thus, mono-
clonality of endometrial hyperplasia is not syn-
onymous with cancer. Monoclonal endome-
trial hyperplasias present morphologically with
quite diVerent patterns. In a recent study, the D
score was found to distinguish between mono-
clonal and polyclonal endometrial hyperpla-
sias, although several cases with a low D score
were polyclonal. This may have been because
of contamination with polyclonal stromal
cells.25

Conclusions
The D score assessment is very reproducible
and a more accurate predictor of outcome of
endometrial hyperplasia than the WHO classi-
fication assessed by an experienced gynaeco-
logical pathologist. Using the D score, indi-
vidual treatment recommendations may be
given to clinicians and over and undertreat-
ment should be reduced.
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