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SUMMARY Two hundred and four cases of breast carcinoma were classified according to cytological
features, and these were related to prognosis. A disease free interval of seven years was 95% for
patients with grade I, 70% for those with grade II, and 45% for those with grade III tumours. The
risk of recurrence was also related to tumour size and the presence or absence of steroid receptors
in the tumour.

Cytological classification of breast carcinoma based on fine needle aspiration provides valuable
information concerning the prognosis of patients, which is relevant to their clinical management.

During the past 10 years the importance of fine needle
aspiration cytology in the diagnosis of breast lesions
has been well documented. The combination of cytol-
ogy, radiology, and clinical assessment results in an

accurate diagnosis in 99% of cases.' 2 More recently,
cytological features, seen in smears after fine needle
aspiration or from imprints of tissue sections, have
added valuable additional information about the
prognosis of the disease.39

Fine needle aspirations or imprints of tissue
sections10 are stained by a Papanicolaou hypo-
chromic staining procedure.1 12 The pattern of distri-
bution of chromatin, the differential staining affinity
of nucleoli, the size of the nuclei, the tendency to
clustering of cells, and other features lead to a "prog-
nostic classification".4 8 9 13 In this study the prognos-
tic value of such cytological features was applied to
204 cases of operable breast carcinoma collected from
1977 to 1980. In addition, the oestrogen and pro-
gesterone receptor content of the tumour was avail-
able in all cases. The clinical course of the disease was
correlated with cytoprognostic classification as well as
with other recognised prognostic factors, such as the
TNM classification, the histoprognostic classification
of Scarff and Bloom, and the steroid receptor content
of the tumour.

Material and methods

PATIENTS
Specimens of breast carcinoma were obtained from
204 women from 1977 to 1980. All patients had been
Accpted for publication 7 February 1985

submitted to the same radiosurgical management. In
addition, chemoprophylactic treatment, such as that
proposed by Carter,14 was given after radiotherapy to
patients with unfavourable factors such as spread to
the axillary nodes, absence of oestradiol receptor con-
tent in the tumour, and grade III cytoprognosis or
histoprognosis. Bilateral and inflammatory carcino-
mas and tumours classified as stage IV by the TNM
classification were excluded from the study as were
patients with follow up times of less than 38 months.
Thus the occurrence of unfavourable events-local

or controlateral recurrence, metastasis, or death-was
recorded from 38 to 60 months after the first cyto-
logical diagnosis.

CYTOLOGICAL SPECIMENS
Cytological specimens were obtained by fine needle
aspiration or from imprints of tissue'sections at the

Table 1 Cytoprognostic classification: scoring system

Score

Isolated 3
Cells In clusters 0

Large size 3
Anisokaryosis 2
Naked 3

Nuclei Budding 2
Hypochromasia 3
Hyperchromasia 2

Enlarged Red 3
Nucleoli Blue 2
Mitosis > 3/slide 1

> 6/slide 3

Grade I: score < 5
Grade II: score 5-9
Grade III: score > 10
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CYTOPROGNOSTIC CLASSIFICATION
The smears were classified into three grades of
increasing severity. A simple numerical system was
applied to both topographic and cytologic criteria
(Table 1) (Figs. 1-4).
The arrangement of the cells on the smear reflected

the degree of histological differentiation of the
tumour. In well differentiated carcinomas tubular
structures appeared as clusters in smears (score 0). A
widespread distribution of isolated malignant cells
was typical of diffuse infiltration of breast tissue by
anaplastic cells (score 3).
The cell size was taken into account: a well

differentiated carcinoma has an average cell size of
12.pm (score 0), and an anaplastic carcinoma has an
average size of 21 gm (score 3). This compares with an
average value of 9 9pm in normal breast cells.
As far as nuclei are concerned, they may be round

(score 0), budding (score 2), or vary in size from cell
to cell (score 2). When the hypochromic staining pro-
cedure was applied to the smears the distribution of
chromatin was delicately outlined: in fast growing

Fig. I Breast carcinoma grade I. Cluster ofsmall
malignant cells (score 0); round hyperchromic nuclei (score
2); no prominent nucleoli (score 0). Total score = 2.
Original magnification x 12S0.
time of surgery. They were fixed with an equal part of
methanol-acetone, which permits immediate fixation
and contributes to a relative hypochromy, and sub-
mitted to a hypochromic Papanicolaou staining pro-
cedure.

Nuclear staining solution
Harris alum haematoxylin was made as follows. Dis-
solve 1 g of haematoxylin in 10ml of absolute alcohol
and 20 g ofpotassium alum in 200 ml ofdistilled water _
by heating and mixing the two solutions together.
Bring the mixture to a boil as rapidly as possible and
then add 0 5 g of mercuric oxide. The solution imme-
diately tumns dark blue. Remove the vessel from the
flame and cool by plunging it at once into a basin of
cold water.

After haematoxylin staining (average time one
minute) the slides are washed in running tap water and
then destained in 0 5% hydrochloric acid (five dips).
Any further alkaline bath such as lithium carbonate Fig. 2 Breast carcinoma grade I1. Malignan cell isolated
solution or ammonium alcohol was avoided. (Other (not seen in thefigure) (score 3) and in clusters.
cytoplasmic counterstains oG6 and EA 50 may be Hypochromic (score 3) round regular nuclei (score 0).cytoplasied counterstainsl0y6:EA 50merckissafacryb Enlarged blue nucleoli (score 2). Total score = 8. Originalobtained commercially: EA 50 Merck Is satisfactory). marnification x 1250.
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assay: results were considered to be positive when they
were above 10 fmols per milligram of protein."
Instructions were given to perform surgery during the
first part of the menstrual cycle in premenopausal
patients to avoid false negative progesterone receptor
responses.

STATISTICAL ANALYSIS
Survival rates in complete remission were calculated
on an actuarial basis. Statistical comparison of such
curves of groups of patients was done by the Green-
wood formula and x2 test. The Mann-Whitney test
was applied to small samples of patients. 7 18 Curves
were plotted by the method of Kaplan and Meir.'9
The incidence of unfavourable events per 1000

patients per month was obtained by multiplying the
number ofsuch events by 1000 and dividing the results
by the number of months of follow up in complete
remission.

Results

Table 2 shows the distribution of the patients in
relation to their cytoprognostic classifications. The

4w

Fig. 3 Breast carcinoma grade lII. Enlarged (score 3),
isolated (score 3) malignant cells. Hypochromic
intranuclear areas (score 3), anisokaryosis (score 2),
budding nuclei (score 2). Total score = 13. Original
magnification x 1250.

tumours diffuse or circumscribed areas of hypo-
chromasia (score 3). Granular hyperchromic nuclei
were scored 2. Naked nuclei may be spread all over the
smears in inflammatory carcinomas (score 3).

Differential staining affinity of nucleoli was seen,
with enlarged red nucleoli, sometimes surrounded by
a clear halo (score 3) in highly anaplastic cells or blue
ones in more resting cells (score 2).

Evaluation of mitotic figures is important: more
than three per slide score 1 and more than six per slide
score 3.
The grade was obtained by adding the different

scores obtained: grade 1 up to five, grade 2 from five
to nine, grade 3 more than 10.
A double malignant cell population was often

found within the same tumour. For scoring purposes
the most anaplastic cells were taken into account.
The prognostic importance of the secretory aspect

of the cytoplasm and the presence of introcytoplasmic
vacuoles, described by Spriggs"5 require additional
data, and are being mentioned merely as a reminder.

BIOCHEMICAL STEROID RECEPTOR ANALYSIS
This was performed by the dextran coated charcoal
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Fig. 4 Breast carcinoma grade III. Low magnification to
show the widespread distribution of malignant cells,
anisokaryosis, clear intranuclear areas, intracytoplasmic
vacuoles. Original magnification x 500.
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Table 2 Distribution of the 204 patients in relation to
their cytoprognostic grades

Cytoprognostic grade No ofpatients %

I 22 10.8
II 64 31-4
III 118 57-8
Total 204 100

correlation between the disease free intervals of the
204 patients and their cytoprognostic classifications is
given in Fig. 5. This does not take into account the
other prognostic factors.
The incidence of unfavourable events per 1000

patients per month was significantly different for the
three cytoprognostic grades (Table 3). Grade I, with
22 patients and only one unfavourable event, charac-
terised a small group of patients (10-8%) who had
good prognoses. Statistical comparison of the occur-
rence of unfavourable events between grades II and
III was highly significant (p < 0 01). The incidence of
unfavourable events between 0 and 18 months was 3-6
times higher in grade III than in grade II. After 18
months the incidence in grade III was twice that in
grade II.
The same statistical approach was applied to more

conventional predictive indicators: TNM classifica-
tion, nodal metastasis, histoprognostic classification,
and steroid receptor content of the tumour (Table 4).

Fig. 6 shows the relation between the disease free
interval and the size of the tumour. The incidence of
unfavourable events was 2-85 times higher after 18
months in patients with tumours classified as T3-T4
compared with those with tumours classified as
T1-T2; between 0 and 18 months it was only 1-92
times higher.

Axillary spread to more than three lymph nodes
was highly significant as a factor of early poor prog-
nosis (p < 0 001) (Fig. 7). The rate of unfavourable
events between 0 and 18 months in patients with more
than three affected nodes was 6f7 times higher than in
patients without or in those having fewer than three
affected nodes. After 18 months the rate was 4-2 times
greater.
The histoprognostic classification of Scarff and

Bloom was significant from 18 months onwards (p <
0.02) (Fig. 8) with the rate of unfavourable events in

(1.) 70

* Grade I
o Grade II

* Grade III

0 12 24 36 48 60 72 84
Disease free interval (months)

Fig. 5 Disease free interval correlated with cytoprognostic
classification irrespective of all other prognostic factors.

grade III of the Scarff and Bloom classification 3 1
times greater than that of grade II. Thus this
classification was a middle term marker.
The predictive value of the absence of progesterone

and oestradiol receptors was also significant after
18 months (p < 0.01) (Fig. 9). The absence of
oestradiol receptors alone was not significant (p = 9),
while the absence of progesterone receptors alone was
significant between 18 and 30 months (p < 0.01).
To summarise this sequential analysis ofprognostic

factors, grade III of the cytoprognostic classification
and nodal metastasis equal to or greater than three
were the best predictive markers for a poor outcome
in the short term (0 to 18 months). The size of the

Table 3 Incidence of unfavourable events related to the cytoprognostic grade

Cytoprognostic grade No of cases Disease free interval Unfavourable events
(months)

Number Incidence
(1000 patients/month)

I 22 988 1 1-01
II 62 3083 12 3-89
III 115 4754 41 8-62

Unfavourable events = local or controlateral r metastasis, or death.
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Table 4 Distribution of unfavourable events within a short or middle term delay correlated with the different prognostic
factors referred to in this study

No of unfavourable events
Size of tumour

Scarff and Bloom classification

Axillary metastasis

Hormone receptor status

Cytoprognosis

ER = oestrogen receptor.
PR = progestogen receptor.

tumour and histoprognostic classification were of
middle term significance. The absence ofprogesterone
receptors alone, or in association with oestrogen nega-

tive receptors, had a middle term predictive value (18
to 30 months).

Table 5 shows the correlation between the mean

survival time after relapse of the disease and cyto-
prognostic classification. The difference between 10
months for patients classified as grade III and 23
months for patients classified as grade II was highly
significant (0-02 > p > 0.01).

Discussion

Numerous investigators have tried to identify patients
with the most aggressive breast tumours by means of
histological grading systems,13 20-24 and more
recently, by investigating the prognostic value of hor-
mone receptor content.16 25- 35
The cytoprognostic classification presented here

rests partly on well established markers. It takes into
account elements of the histological grading systems
such as cell cohesion on the smear (isolated or in
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Fig. 6 Curves of disease free interval correlated with size of tumour (TNM classification). Dotted lines are not significant.
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Fig. 7 Curves of disease free interval: interaction between cytoprognostic classification and nodal metastasis (N). Dotted
lines are not significant.

clusters), which reflects the degree of differentiation of
the tumour. Nuclear size is important in the Black
histological classification and has been one of
the main elements in several cytological
classifications.36 38 The frequency of mitotic figures
is evaluated in the different histological grading sys-
tems.

100

90-

80-

(%)70-

60-

50-

40I

An increase in the size and number of nucleoli is a
well known characteristic of cells engaged in growth
and synthesis. This sign indicates poor prognosis in
the present cytological classification, as well as
nucleolar staining affinity, which, with the hypo-
chromic Papanicolaou staining procedure, turns red
in cells actively engaged in synthesis (pregnancy, lac-
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Fig. 8 Curves of disease free interval: correlation between cytoprognostic and histoprognostic (SB) classifications. Dotted
lines are not significant.
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Table 5 Mean survival after recurrence of disease related
to cytoprognostic classification

Mean survival (mo)

Grade II 23 + 5
Grade III 10 + 2

Student's t test = 2-53
0-02 > p > 001

tation, and highly anaplastic malignant cells)3 7 -9 39
The 60 month follow up enabled us to define the

three well identified grades with significantly different
prognoses. The information obtained from fine needle
aspiration of the tumour was of value in the treatment
ofthe patient. Grade I (10.8%) was indicative ofgood

ARP.
ARP-

&
%A Grade II

\A

ARP+
aRP-

0 12 24 36 18 60 720 12 24 36 48 60 72
Disease free interval (months)

Fig. 9 Curves of disease free interval: correlation between
cytoprognostic classification and presence of steroid
receptors. ER = oestrogen receptor; PR = progesterone
receptor. Dotted lines are statistically not significant.
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prognosis (only one unfavourable event). Grade II
(31.4%) seemed to be an intermediate prognostic cate-
gory, with eight of 64 relapses of the disease within 30
months. Grade III indicated poor prognosis, with 36
out of 118 recurrences of the disease in the same time
scale.
The risk of recurrence has been correlated with

other well known prognostic factors. The time
dependency of the predictive power of the variables
has been shown before and after 18 months of follow
up. Cytoprognostic classification grade III and the
size of axillary metastasis (n > 3) predict a poor
outcome before 18 months. After this time the size of
the tumour (T3-T4 v T1-T2), histoprognostic grade
III, and the absence of steroid receptors can predict
the possibility of recurrence.
The results of the current study agree closely with

those of Stenkvist et al,40 who found that the size of
axillary metastasis and primary tumour, the number
of lymphocytes around the tumour, the mitotic fre-
quency, and the degree of differentiation have a strong
predictive value during the first two and a half years.
They did not take into account the steroid receptor
content of the tumour, which seems to be correlated
with the degree of differentiation of the tis-
sue. 21 25 26 31
Although the predictive value of such receptors is

still debatable, Stewart et al3 in a recent study of 457
operable patients found no important differences in
disease free interval between patients with oestrogen
receptor positive and oestrogen receptor negative
tumours or progesterone receptor positive and pro-
gesterone receptor negative tumours. Hilf et a129
failed to show the usefulness of oestrogen receptor
status as a predictor of the disease course or its
response to treatment. Saaman et al33 found that the
disease free interval was appreciably longer in
oestrogen receptor positive premenopausal patients
than in those negative for oestrogen receptors, which
was not the case in postmenopausal women. They
found that the disease free interval was correlated
with nodal disease irrespective of oestrogen receptor.
The value of steroid receptors as predictors of
response to hormone treatment reaches only 53% for
oestrogen receptor positive and 75% for oestrogen
and progresterone receptor positive tumours.34
The predictive value of morphometry has been well

documented.726 36374042 Our study, based on a
cytoprognostic classification, enabled us to indicate
those patients who run a high risk of early relapse at
the time of fine needle aspiration or of imprints from
tissue. Such groups of patients may benefit from sys-
temic treatment in addition to local treatment of their
breast carcinomas.
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