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Summary. Therapeutic and clinico-pathological data of 1,469 patients
with clinical stage I malignant melanoma of the skin without histological
evidence of fibrotic areas of regression were examined by multivariate
regression analysis. In accordance with -a previous analysis anatomical
site of tumour, tumour thickness, level of invasion, mitotic rate,
ulceration, lymphhocytic reaction, dominant type of invasive tumour cell,
and sex were found to act as independent risk factors. The present
analysis, furthermore, showed that size of resection margin, diagnostic
biopsy, removal of the deep fascia, age at surgery, as well as presence and
depth of nevus cells did not influence prognosis when adjusting for the
independent risk factors.
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Introduction

In a previous study (Sendergaard and Schou 1985) in which 1,931
patients were included it was shown that independent factors influencing
survival after malignant melanoma of the skin included clinical stage,
anatomical site of tumour, tumour thickness, level of invasion, mitotic rate,
ulceration, lymphocytic reaction, predominant type of invasive tumour cell,
and histological evidence of partial regression. Due to inhomogeneity the
data material had to be grouped into 4 subgroups according to size of
resection margin (< 2 cm, 2 cm, 2.1-4.9 cm, and > 5 cm) in order to evaluate
the prognostic effect of non-therapeutic characteristic. This grouping,
however, prevented evalution of the prognostic effect of the size of resection

Offprint request to: K. Sendergaard



250 K. Sendergaard and G. Schou

margin, and made the evaluation of the variables sex and age at operation
uncertain.

The purpose of the present study was to examine in more detail the
influence on survival after malignant melanoma of the therapeutic variables
size of resection margin, previous biopsy and depth of resection as well as
the variables presence and depth of histologically benign nevus cells and sex
and age of patient.

In the present analysis only patients in clinical stage I were included in
order to make the data material more homogeneous. For the same reason
cases were excluded if fibrotic areas of regression could be found
histologically, since regression may influence the grading of other histological
variables. By doing so, all the variables could be analysed in a single Cox
model.

Material and method

The histological material from 2,012 patients with malignant melanoma seen at the Finsen
Institute during the period 19491978 was available and suitable for microscopic reclassification,
which was done by one person (K.S.). The patients were treated by complete surgical excision
as described by Olsen (1966, 1970). The extent of the excision varied during the period although
it most often was 5 cm (Table 1). In the face, sole and palm a margin of 2 cm was employed
rather than 5 cm. The excision went down to, but did not include the deep fascia. As a rule
regional lymph nodes were not removed prophylactically. The fascia, however, was removed in
a number of cases and elective regional lymph node dissection (ERND) was sometimes
performed. Melanomas on the fingers and toes were commonly treated be exarticulation in the
metacarpo and metatarsophalangeal joint. Local recurrences and metastases to the skin and
Iymph nodes were treated primarily by surgery. The patients were followed up at the Finsen
Institute serveral times a year for the first years and later once a year for up to 10 years or more.

If histologically benign nevus cells were found in the tumour their depth (“nevus thickness”,
NT) was measured in mm to 2 decimal places by an ocular micrometer as the maximal vertical
distance from the top of the epidermal granular cell layer to the deepest nevus cells. In ulcerated
lesions the most superficial melanoma cells were used instead of the missing granular cell layer.

Table 1. Size of resection margin for

1,469 patients Size of resection Number of patients
’ (cm)
0.1-0.4 41
0.5 42
0.6-0.9 12
1.0 64
1.1-1.5 43
1.6-1.9 0
2.0 225
2.1-2.9 14
3.0 82
3.1-4.9 25
5.0 911
>5.0 10

Total 1469
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Table 2. Definition of a patient at low, medium and high risk

Low risk Medium risk High risk
patient patient patient
Sex female female male
Site of tumour lower leg or trunk trunk
lower arm
Tumour thickness (mm) <1 1-1.99 =z 2
Ulceration (mm) 0 0 210
Number of mitoses/mm? 1 5 15
Level of invasion 11 111 v
Dominant tumour cell spindle not spindle not spindle
Lymphocytic reaction 4 2 0

Nevus cells in the papillary dermis around skin appendages were avoided. The other histological
variables were graded as previously described (Sendergaard and Schou 1985).

Restricting the material to patients with cutaneous melanoma in clinical stage I and without
histological sign of fibrotic areas of regression, 1,469 patients were available for analysis. These
patients had complete information regarding sex, age of patients at final surgery, dates of
previous biopsy and final surgery, size of final resection margin, clinical follow up, anatomical
site of tumour, tumour thickness, level of invasion, number of mitoses per mm?2, size of
ulceration, lymphocytic reaction, type of dominant invasive tumour cell, and presence and depth
of benign nevus cells in tumour.

Table 1 shows size of resection margin for 1,469 patients. As seen, the sizes of resection
margins naturally fell into 4 subgroups, which were 0.1-1.9 cm (202 patients), 2.0 cm (225
patients), 2.1-4.9 cm (121 patients) and 5.0 cm or more (921 patients).

Partial diagnostic biopsy was performed in 95 patients and complete biopsy in 384 patients.
The partial biopsy was followed by complete excision of the melanoma within 3 weeks in 71%,
within 7 weeks in 91% and within 4 months in 97%, respectively. The complete biopsy was
followed by final excision in 87% and 96% of the cases within 3 weeks and 2 months,
respectively.

The statistical method used was the semiparametric regression analysis introduced by Cox
(1972) applied on the time from radical surgery until death from malignant melanoma. The
model states that the death rate A(¢; Z;) for the i’th patient at time t after surgery is given as
an underlying (common) death rate 1,(f) multiplied by an exponential function of the covariate
vector Z; specific for the i’th patient:

Mt; Zy) = A1) exp {B1Zi+ ...+ BpZs}.

Here 4, (¢) is the unknown and unspecified death rate for a reference patient for whom the
covariate vector Z; equals zero, and f,...,B, are the unknown parameters to be estimated. A f§
significantly different from 0 indicates that the corresponding variate has prognostic significance.
The reference patient is characterized in Table 2 as the one of medium risk. In order to find an
appropriate scoring of the covariates the graphical goodness-of-fit tests described by Andersen
(1982) were performed. The computations were performed by a modified version of the

computer programme FCN (Kalbfleisch and Prentice 1980). Tests of hypotheses about the §’s
were performed as likelihood ratio tests assuming the approximate chi-square distribution.

Results

The statistical analysis showed that the following factors are independent risk
factors, i.e. they are of prognostic importance even when adjusting for the
other factors (the p-values are test probabilities for the omission of the
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Table 3. Removal of the deep fascia correlated with site of tumour and size of resection margin
in 637 patients with stage I melanoma of extremities exclusive foot and hand and without
regression

Site of tumour Fascia Size of resection margin Total
removed

<2cm 2cm 21-49cm =5cm No. %
Upper limb yes 2 4 0 0 6 3
no 14 8 7 138 167 97
Lower limb yes 3 7 10 3 23 5
no 25 17 17 382 441 95
Upper and lower  yes 5 11 10 3 29 5
limbs no 39 25 24 520 608 95
Total 44 36 34 523 637 100

variate). Sex (p < 0.002), site of lesion (p < 0.0001), tumour thickness (p <
0.0001), ulceration (p < 0.001), mitotic rate (p < 0.0001), level of invasion
(» < 0.002), type of dominant invasive tumour cell (p < 0.0001) and
lymphocytic reaction (p < 0.001). When accounting for the independent risk
factors the following variables did not influence survival: age of patients
(p = 0.6), a crust without ulceration (p = 0.2), previous partial biopsy
(p = 0.3), previous complete biopsy (p = 0.1) and size of resection margin
(p = 04).

The analysis also showed that the female superiority in survival was the
same in 3 age groups (less than 45 years, 45-54 years, more than 54 years)
when adjusting for the other risk factors (p = 0.2).

Histologically benign nevus cells were found in 135 out of 1,469 patients.
In 82 patients the nevus thickness (NT) was greater than the tumour thickness
(TT). By including a covariate with the value 1 if benign nevus cells were seen
and O if not, it was found that the presence of nevus cell was not an
independent risk factor (p = 0.6). In the same way it was found that the
survival was not influenced by NT being greater than TT (p = 0.6).

Elective regional lymph node dissection (ERND) was performed in 34 of
1,469 patients. No statistically significant relationship was found between
ERND and size of resection margin (x> = 2,67, d.f. = 3, p = 0.5)

In 5 out of 642 melanomas located on the extremities except for feet and
hands it was uncertain whether or not the excision of tumour included the
deep fascia. In 29 out of the remaining 637 patients the surgery included the
deep fascia (Table 3). A covariate was included with the value 1 if the fascia
was removed and O otherwise. By Cox regression analysis of the 637 patients
it was found that the removal of the fascia did not influence survival when
adjusting for the above mentioned independent risk factors (p = 0.6).

In Table 4 is given a summary of the result of the estimation of the B’s
as well as the number of patients with the various values of the covariates.
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Table 4. Estimates of f-parameters and their standard deviations in the Cox model. Also shown
is the distribution of the 1,469 patients in the categories of the covariates, and the number of
deaths

Covariates (Z) No. of No. of . N
patients deaths B SD (B)
Sex
male 480 188 - -
female 989 236 - .338 .109
Site
Trunk 431 167 - -
Head and neck 270 73 - .208 148
Femur and upper arm 230 69 — 205 150
Crus and lower arm 412 69 - .858 155
Foot and hand 126 46 - .191 180
Tumour thickness
> 1 mm 359 12 - -
1-1.99 mm 352 67 937 .358
> 2mm 758 345 1,301 .357
Ulceration
0- 4 mm 1,226 286 - -
5~ 9 mm 129 65 106 .149
>10 mm 114 73 .545 .143
Mitoses
Perlog (no. + 1) - - 1,150 154
Level
II 228 5 - -
I 640 150 .529 .526
IVA 316 123 806 538
IVB 183 87 .897 .544
\Y 102 59 1.209 .553
Cell type
Not spindle 1,349 398 - -
Spindle 120 26 — 682 211
Lymphocytic reaction
Per unit - - - 221 0.054
Total no. of patients 1,469
Total no. deaths 424

As prev1ous1y described (Sendergaard and Schou 1985) the survival function
of a given patient can be calculated from Cox model using the values of
(Table 4) and the selected values of the survival function (Table 5) for the
reference patient (the medium risk patient of Table 2).

In Fig. 1 is given examples of survival functions for a patient at low risk
(L), medium risk (M), and high risk (H), as defined in Table 2.
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Table 5. Selected values of the survival

function for the reference (medium risk) Years after surgery Survival function
patient
1 975
2 922
3 .878
4 841
5 799
6 780
7 761
8 740
9 723
10 709
L
10T 5 L
0.9
0.8 =
07 M
] M
5 0.6
= ]
S 05-
5 4
D 04
0.3
0.2 1
0.14
_ H H
0.0 Frr e H
10

0 1 2 3 4 5 6 7 8 9

Years
Fig 1. Survival functions for a patient at low (L), medium (M), and high risk (H). By L, M, and
H are indicated the 95% confidence limits for the survival functions L, M, and H

Discussion

From the present study it appeared that sex was an independent risk factor
in contrast to the age of the patient. It was also seen that the better prognosis
for females was not correlated with their age when adjusting for the other
independent risk factors. Thus female climacteric status as such seems to
have no influence on survival after melanoma. Neither did the presence and
depth of nevus cells influence survival, when adjusting for the other
independent risk factors. Therefore histologically benign nevus cells should
be ignored when measuring tumour thickness.

There are different views as to whether or not biopsy before final surgery
is acceptable (Olsen 1966; Harris and Gumport 1975; Cady 1975; Davis
1976; Epstein et al. 1969; Lee 1974; Cochran 1976; Encke and Best 1976;
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Mattson et al. 1976; Eldh 1979; Drzewiecki et al. 1980). The problem has
been examined in one Cox regression analysis (Drzewiecki and Andersen
1982), which showed that prognosis was slightly improved by previous
biopsy. In contrast, the present study showed that partial or complete
previous biopsy did not influence survival rate when comparing melanomas
characterized by the same independent risk factors, i.e. melanomas of
otherwise equal prognosis.

In accordance with most authors (Olsen 1966; Ackerman and Su 1979;
Milton and Shaw 1983), however, it is recommended that lesions suspected
of being malignant melanomas are excised in toto when possible in order to
obtain optimal specimens for histological diagnosis and grading of
malignancy.

In general, wide surgical excision of cutaneous melanoma in clinical stage
I has been advocated, commonly with a resection margin of 5 ¢cm beyond the
periphery of the lesion when feasible. By various clinico-pathological staging
systems it has been possible to estimate the clinical course of melanoma (Eldh
etal. 1978; Esch et al. 1981; Drzewiecki and Andersen 1982; Pradeet al. 1982;
Day etal. 1982/a l.c.; Schmoeckel etal. 1983/a l.c.; Rogers etal. 1983;
Sendergaard and Schou 1985). The extensive resection margins, in
consequence, have been recommended to be reduced in low risk melanomas
based on different staging systems (Breslow and Macht 1977; Balch et al.
1979; Cascinelli et al. 1980; Rampen 1981; Day et al. 1982/bl.c.; Schmoeckel
et al. 1983/b l.c.; Elder et al. 1983). In the present analysis of 1,469 patients
with melanomas treated with a wide range of sizes of resection margin the
size of the resection margin did not influence survival rate when adjustment
was made for the identified relevant prognostic factors, i.e. when comparing
melanomas of otherwise equal prognosis.

It cannot be excluded that “benign” looking lesions were treated with
smaller resection margins more frequently than were more “malignant”
looking ones. The influence on survival of such subjective clinical indications
is undoubtly minimal since factors which might have influenced the choice
of treatment were accounted for by the Cox model. Sex and age of patient
were thus accounted for directly and so was site of tumour, size of resection
margins, previous biopsy and ulceration. Rapidly growing elevated lesions
were indirectly accounted for by tumour thickness, mitotic rate, dominant
type of tumor cell and level of invasion.

The present findings thus support the conclusion of Ackerman and
Scheiner (1983), that surgery of melanomas of any thickness should merely
aim to remove all neoplastic melanocytes in the local process. The finding
that narrow excision does not adversely affect survival when comparing
melanomas with the same characteristics is in accordance with Drzewiecki’s
demonstration (1979) of activated melanocytes and suspicious cells by dopa-
staining only in the immediate vicinity (a few mm to one cm) of the lesion.

Olsen (1966) showed elective regional lymph node dissection (ERND) to
be of no benefit, if nodes were dissected when palpable alterations were
noted, which was practiced in the present material. The frequency of ERND
in the present study varied from 1-2% to 4% in different sites of tumour,
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different groups of thickness, and different groups of resection margin. The
differences were not statistically significant. Due to the small number of
patients treated by ERND, the prognostic influence of this procedure could
not be evaluated in the Cox analysis. Two randomized studies of 553 and 173
patients, respectively (Veronesi etal. 1977; Sim etal. 1978) have not
demonstrated any influence of ERND on survival. Day et al. (1982/a 1.c.),
however, concluded that a greater number of patients is required to detect
statistical significance of ERND, should it exist. In a regression analysis of
177 patients with melanomas which were 1.51-3.99 mm thick Day et al.
(1982/a 1.c.) found that tumours located at the lower leg and lower arm had
a favourable prognosis. Since the excision of 90% of the melanomas on these
sites was supplemented by ERND, they suggested that ERND might be
responsible for the good prognosis. The present study does not support this
suggestion, since tumours located on lower leg and lower arm also had a
favorable survival, although the number of ERND treated cases was
negligible (2% in those sites).

A constant and continuous fascia is almost only found on the extremities
(except for feet and hands) (Olsen 1966; Milton and Shaw 1983). In the
present study the fascia was removed in 29 out of 637 stage I melanomas
without regression changes on the extremities (except feet and hands) (Table
3). A Cox analysis on the 637 patients showed that the removal of the fascia
had no influence on survival when adjusted for the other risk factors.

In conclusion, we found that factors which independently influence survival
for patients with melanoma in clinical stage I without fibrotic areas of partial
regression were sex, site of lesion, tumour thickness, ulceration, mitotic rate,
level of invasion, type of dominant invasive tumour cell and lymphocytic
infiltration. An optimal prognostic model must thus be multifactorial. When
measuring tumour thickness histologically benign nevus cells should be
ignored, and the size of resection margin, removal of deep fascia and previous
biopsy do not influence survival.
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