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Abstract

A malignancy grading system (MGS) for invasive squa-
mous cell carcinoma of the uterine cervix, consisting of
four items for the tumour-cell population and four items
for the tumour-host relationship, proved to have a good
prognostic capacity. A correlation analysis based on 161
patients with invasive squamous cell carcinoma of the
uterine cervix in stages I and II was evaluated. The rela-
tionships between survival/lethality ratio (S/L) and all
single items, MGS, and a reduced partial index were
compared. The study showed good agreement with pre-
vious studies on another partial index. The MGS had the
best predictive value. The items of the tumour-cell popu-
lation had no significant predictive value. According to a
regression analysis, items for the tumour-host relationship
or the items vascular invasion and host-cellular response
alone could be used without any substantial loss of predic-
tive capacity compared with the MGS. However, the
MGS remains the most complete and adequate classifica-
tion for invasive squamous cell carcinoma of the uterine
cervix.

A histopathologic malignancy grading system
(MGS) for carcinoma of the uterine cervix has pre-
viously been introduced (15, 16). Several retrospec-
tive reviews have shown that a total malignancy
score is correlated to survival/lethality (13—15, 18).

In earlier studies, a partial index, where only
certain parameters are considerd, was recommend-
ed (12). The reliability of such a partial index should
be tested in further studies in order to ensure that
the parameters chosen in the original studies as

having a high predictive value were not favoured by
chance. Based on this re-evaluation a new partial
index is proposed.

Material and Methods

The material consisted of 208 patients with inva-
sive squamous cell carcinoma of the uterine cervix
stages I A to II B (7) treated at the Division of Gyne-
cologic Oncology at the University Hospital, Lund,
during the years 1969 to 1970. The boundary be-
tween stages 1 A and I B in cases where cone biopsy
was performed was established according to the
system of FRICK et coll. (8). The follow-up period
was at least 10 years, but only the first 8-year period
is described in this report. This was done in order to
allow a comparison with a previous study (12). Pa-
tients who had received less than 60 per cent of the
intended radiation dose in point A were excluded
(10 patients). No attention was otherwise paid to the
tumour dose. Patients who had received external
irradiation exclusively were included. The material
was thus reduced to 198 patients.

When the histopathologic malignancy grading was
retrospectively performed, 30 patients were ex-
cluded who could not be evaluated with respect to
all histologic parameters or had a biopsy of poor
quality (thus leaving 168 patients).
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Patients who died from intercurrent disease with-
in 4 years after diagnosis of disease were also ex-
cluded, leaving 161 patients for analysis. As regards
the clinical stages, 23 of these patients had stage 1 A,
59 had stage 1B, 53 had stage II A, and 26 had stage
1IB.

The grading of the histopathologic parameters
was performed retrospectively on pretreatment bi-
opsies, without knowledge of the treatment and the
further course of the disease.

The tumour-cell population parameters, namely
structure (P1), differentiation into cell type (P2),
nuclear polymorphism (P3), and mitosis (P4), and
the tumour-host relationship parameters, mode of
invasion (P5), stage of invasion (P6), vascular inva-
sion (P7) and host-cellular response (P8), were re-
corded separately. Each parameter was graded from
1 to 3 points. Thus, after summing up the parameter
values the score (MGS) permitted a grading from 8
to 24 points totally. The distributions of the parame-
ters and the MGS have been reported by WILLEN et
coll. (19).

The predictive values of the malignancy grading
system and a partial index were compared with the
aid of correlation and stepwise linear multiple re-
gression analyses, BMDP2R, and life table analysis
according to Kaplan & Meier, BMDPL1 (5).

Results

The correlations between each of the histopatho-
logic parameters and the survival/lethality ratio
(S/L, S coded O, L coded 1) as well as the MGS are
given in Table 1. The highest correlation to S/L. was
reached by the complete MGS, followed by vascular
invasion (P7), host-cellular response (P8) and stage
of invasion (P6). With respect to rank those findings
were in total accordance with previous results (12).

The strength of the correlations was also similar
in both materials. A significant difference existed,
however, in the correlations between P5 (mode of
invasion) and survival. The correlation coefficient in
the present material, for this variable, was 0.155
while in the Uppsala study it was 0.392.

All parameters except P4 (mitoses) showed a
highly significant correlation to the MGS (p<0.001).

Table 2 shows the correlations between pairs of
the eight items included in the MGS. The correla-
tions were generally quite low. Particularly striking
were the negative correlations between mitoses (P4)
and the other variables. The correlation within the

Table 1

Product-moment correlations between different histopathologic
parameters and survivalllethality (S=0/L=1) after 8 years and

the MGS
Variable S/L at 8 years  MGS
P1 Structure 0.226** 0.286***
P2 Differentiation into cell type 0.193* 0.42 %%
P3 Nuclear polymorphism 0.125 0.355%**
P4 Mitoses 0.022 0.139
PS5 Mode of invasion 0.155* 0.43%**
P6 Stage of invasion 0.265*** 0.635%**
P7 Vascular invasion 0.404*** 0.626***
P8 Host-cellular response 0.341*%** 0.426%**
MGS 0.516***
Significance: * p<0.05, *** p<0.001.

Table 2
Correlation coefficients, r, between the eight items included in

the MGS

P1 P2 P3 P4 P5 P6 pP7 P8

P1 1.00

P2 0.19 1.00

P3 0.00 —0.04 1.00

P4 028 0.06 —-0.16 1.00

P5 0.07 0.10 0.05 —-0.10 1.00

P6 0.16 0.15 003 0.08 0.22 1.00

P7 0.10 0.19 0.03 0.0t 0.22 025 1.00

P8 026 003 001 -029 0.00 021 0.17 1.00

Significance: p<0.05 corresponds to r =0.16, p<0.01 to r =0.20,
p<0.001 to r =0.26.

Table 3

Stepwise multiple regression analysis. Dependent: Survivallleth-

ality (0/1 code) at 8 year control. Independent: P1, P2, P3, P4,

P5, P6, P7 and P8. Inclusion level: t=2.0 corresponding to
p<0.05. Program: BMDP2R, 1981. Material: 161 cases

Variable in equation Regression Standard
coefficient error
P7 Vascular invasion 0.170%** 0.034
P8 Host-cellular
response 0.138%** 0.035

P1-Pé6 candidated, but were not included. Multiple R=0.489.
Order of inclusion: P7, P8. Significance: ***p<0.001.

tumour-cell population variables (P1-P4) was poor
throughout. Among the tumour-host relationship
(P5-P8) variables, the correlation was somewhat
higher, but still quite low. When the correlation
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Fig. 1. Survival curves for the partial index based on P7+P8, 2 to
6 points. 2 p (n=56 —--), 3 p (n=53 ---), 24 p (n=59 —).

table was considered, it did not appear feasible to
eliminate any of the items because of the low corre-
lation between them. This would mean that the pa-
rameters constituting the MGS are relatively inde-
pendent. A multiple stepwise linear regression anal-
ysis was performed (Table 3), to study the possibil-
ity of reducing the number of parameters. Vascular
invasion (P7), followed by host-cellular response
(P8), exhibited strong significance, p<<0.001, but no
other parameters reached the inclusion level.

The results indicate that it would be possible to
reduce the number of variables considerably with-
out loss of predictive capacity. In order to illustrate
the strength of various simple combinations of the
parameters, they were subjected to a correlation
analysis (Table 4).

Among the combinations made by four items, the
parameters representing the tumour-cell population
(P1-P4) were relatively poorly correlated to the S/L.
The tumour-host relationship (P5-P8) showed a con-
siderably higher correlation to both S/L. and MGS.
The index recommended by STENDAHL et coll. (12),
which includes mitoses, was not the most success-
ful, but not significantly inferior to the seemingly
best combination. Thus, combinations of the tu-
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Fig. 2. Survival curves for the 3 MGS classes. <13 p (n=67 —--),
14 p (n=34 ----), =15 p (n=67 —).

mour-host parameters showed the highest correla-
tions (Table 4).

The partial index based on a combination of two
items only (2-6 points), vascular invasion and host-
cellular response (P7+P8), could identify low and
high risk patients (Table 5). The table was the basis
for a comparison between the correlations to S/L for
P7+P8 and FIGO stages. The correlation was sig-
nificantly stronger (p<0.05) for P7+P8 than for
stages I A to I1 B. The difference between the corre-
lations was 0.23 (0.49-0.26). This simple combina-
tion P7+P8 gave as good correlation to S/L as the
best index composed of three or four items. Com-
parison between the survival curves for P7+P8 (Fig.
1) and an MGS classification (Fig. 2) revealed that
the simple combination P7+P8 (vascular invasion
and host-cellular response) seemed to have the same
predictive capacity as the MGS. In Figs | and 2, the
materials are divided into three patient groups.

Discussion

The collection of information by the use of quali-
tative and quantitative parameters requires analysis
of the prognostic values of each parameter and of all
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Table 4

Correlation between, on the one hand different item combina-
tions, and on the other SIL (8 years) and the MGS in 161 patients

Combination S/L 8 years MGS
P1+P7 444 665
P5+P7 379 690
P7+P* 487 689
P5+P7+P8 474 766
P1+P5+P7 414 721
P1+P5+P7+P8 493 774
P4+P5+P7+P8 476 813
P1+P2+P3+P4 252%* 610
PS4+ P6+P74P8 483 856
2xP7+P5+P8 480 761
2XP7+P1+P5+P8 495 773
2xP7+P4+P5+P8! 481 796
1.235xP7+P8§? 489 699

Significance: **p<0.01. All other correlations p<0.001.

All other correlations significant at 1% level.

! Partial index according to STENDAHL et coll. (12).

2 Weights proportic ! to regression coefficient in Table 3
(1.235=0.170/0.138).

Table 5

Partial index 2—6 points P7+P8 (vascular invasion and host-

cellular response) and clinical staging 1A to II B (FIGO) quali-

fied -4 compared with survivall/(survival+lethality) in 161 pa-
tients (per cent of survials in parentheses)

P7+P8 1 2 3 4 Total
(points) TA IB ITA I8

2 (min.) 16/16 19/19 H/ 718 S3/54 (98)
3 5/5 22/22 13/14 7/10 47/51 92)
4 2/2 6/8 15/17 4/6 27/33 (82)
5 6/7 2/8 172 9/17 (53)
6 (max.) 1/3 0/3 1/6 Qa7n
Total 23/23 54/59 41/53 19/26  137/161

(100) 92) an 73) (85)

combinations together. Generally, parameters cho-
sen for the partial index should be easy to evaluate,
should correlate to survival as well as to the MGS,
and add further prognostic information.

A previous investigation on the reproducibility of
a histopathologic malignancy grading system (17)
showed that some parameters were more difficult to
evaluate than others. Structure, cell type, vascular
invasion, and cellular response were easier to evalu-
ate as compared with nuclear polymorphism, mi-
toses, mode of invasion, and stage of invasion,
which most often depended on biopsy quality and

subjective factors associated with the histopatholo-
gic evaluation. A histopathologic malignancy index
proved capable of discriminating patients with carci-
noma of the uterine cervix with respect to the prog-
nosis (13, 14). Eight histopathologic items graded
from 1 to 3 add up to constitute the malignancy
index. By regression analysis the number of items
could be reduced to 4: mitoses (P4), mode of inva-
sion (P5), host-cellular response (P8), and vascular
invasion (P7), the latter was attributed double
weight. The predictive value of the partial index
seemed to be as good as the malignancy index
(MGS) itself. These calculations were obtained
upon material from patients in stage II only and
confirmed on a material in stages I, IIl and 1IV. In
pilot studies, however, there is a risk that favoura-
ble combinations attract attention (12).

In the present analysis, 168 patients received an
adequate complete treatment and had a biopsy of a
proper quality for evaluation of all histopathologic
parameters (P1-P8). A considerable number of pa-
tients were excluded (see section on Material and
Methods). One of the reasons for this was an incom-
plete recording of different items, particularly stage
of invasion (P6), vascular invasion (P7), and host-
cellular response (P8). In this analysis, 15 cases
were excluded because of missing registration of P6,
P7 and P8. The question is, whether transition to a
partial index can give satisfactory prognostic infor-
mation when some but not all items are recorded.
From Table 4, it is obvious that tumour-cell popula-
tion items (P1-P4) were less informative. A partial
index not based on parameters of the tumour-host
relationship (especially P7 and P8) will scarcely be
of much value.

P1-P4 items showed a weak correlation to the S/L.
in this as well as in an earlier investigation (12). In
particular, P4 (mitoses) was of dubious worth and
had no prognostic value by itself, but nevertheless
was included in the index by those authors. The
present analysis supports the possibility that this
item has been favoured by chance. Assessments of
mitotic activity are often used in routine surgical
pathology (11). Among factors with an influence
upon assessment, a delay in fixation, which may
allow the majority of mitoses to terminate, resulting
in unreliable evaluation of mitotic activity, might be
relevant (9). The estimated number of mitoses de-
pends on the section thickness as well (6). CHI et
coll. (3) found variable frequency and distribution of
mitotic figures within the different tissue layers in
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dysplasia and carcinoma in situ of the uterine cer-
vix. However, there may be an underestimation of
the value of the mitosis parameter in the study of
invasive squamous cell carcinoma of the uterine
cervix.

Some differences exist in the composition of the
present material and that of the Uppsala material.
Our series was extended to stage 1 A to 11 B, which
resulted in a lower MGS score. The reduced index
obtained may be less successful when applied to
stage III cancers.

In the present report, the partial index based on
parameters representing the tumour-host relation-
ship (P5-P8) showed a strong correlation to the S/L
and MGS (p<0.001).

Mode of invasion (P5) was included as a second
parameter in the regression analysis of the Uppsala
material but not at all in our study. It should be
noted that a score of three for PS5 was much less
common in our material (n=10) than in the Uppsala
series (n=40), which may explain the lower correla-
tion, but inter-observer variation must also be con-
sidered. As the material in the present study had a
different stage composition and was dominated by
cases with a low score, the lower S/L correlation of
this material, compared with the Uppsala matenial,
was not surprising. Furthermore, the lethality at the
8-year follow-up was considerably lower in the
Lund material. Further comparison between the
Uppsala and Lund materials will be published later.

Vascular invasion has proved to be a valuable
prognostic parameter in this, as well as in earlier
studies (2, 12, 15). Vascular invasion was evaluated
in association with other variables, but it was not
clear whether it should be given independent weight
in treatment planning. BOYCE et coll. (2) showed
that vascular invasion alone contributed prognostic
information beyond that available from lesion size
and extracervical spread.

The cellular response was very intense in the
group of patients without death and recurrences and
seemed to be an indication for a low death risk,
although the exact mechanism involved is not
known. A beneficial effect of this factor on progno-
sis has now been reported for squamous cell carci-
noma of the uterine cervix (1) and for several other
neoplasms (10).

The results of the present analysis are in agree-
ment with those of the Uppsala report (12). Never-
theless, there seem to be several reasons for the use
of a new partial index. Summing up the Uppsala and

Lund materials, the original partial index (P4+P5+2
P7+P8) still remains as the combination which
shows the highest correlation to the S/L mean.

This index, however, includes the mitoses item
(P4) which had no prognostic value by itself in the
Uppsala study or in the present investigation. In
both studies, vascular invasion was the most impor-
tant variable according to a stepwise multiple re-
gression analysis and was given double weight in the
original partial index. This parameter, however, has
practical disadvantages such as possible observer
errors and technical errors. Shrinkage or fragmenta-
tion of the biopsy specimen may give spaces with an
intima-like covering, especially in a retrospective,
inadequately fixed material.

On the other hand, the more reliable tumour-host
relationship items combination (P5S+P6+P7+P8)
was comparable with the original partial index.

It seems important to include parameters of the
host-cellular response in the partial index, as these
parameters showed a highly significant correlation
to S/L. as well as to the MGS. Further reduction to
only three items (PS+P7+P8) also gave a good cor-
relation to MGS and S/L. A surprisingly good corre-
lation to S/L. was obtained when only two items,
P7+P8 (vascular invasion and cellular response),
were used (demonstrated in Figs 1 and 2). An index
based on P7+P8 showed a significantly stronger
correlation to the outcome than the FIGO classifica-
tion in stages 1 A to II B. The same superiority has
earlier been observed for MGS (19).

Serious differences have been reported between
histologic evaluations made by various pathologists
and also between evaluations of the same sections
made by individual pathologists at different times (4,
17). Evaluation and reproducibility of the two pa-
rameters P7 and P8 are easier if the biopsy quality is
good and the definitions of the parameters are con-
sistently applied. The influence of different fixative
methods on the estimation of vascular invasion has
been studied by WILLEN et coll. (18). With an im-
proved fixation, tissue shrinkage and sectioning ar-
tefacts could be reduced to a minimum. Vessels
remained open, which facilitated the analysis of vas-
cular invasion. A new reproducibility study of the
MGS and of a partial index with only the P7+P8
items on a prospective material, using both tradi-
tional and improved fixative methods, is in prog-
ress.

Reproducibility and training problems limit the
use of the complete MGS score to a small exclusive
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group of super-specialized squamous cell carcinoma
experts or gynecologic pathologists, while evalua-
tion of vascular invasion and host-cellular response
can be included in the routine surgical pathology.

Nevertheless, the MGS remains at present the
most complete and adequate prognostic classifica-
tion for invasive squamous cell carcinoma of the
uterine cervix.
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