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ABSTRACT

Basal cell carcinoma (BCC) is currently the most common cutaneous cancer
found in humans. Although it generally shows a relatively benign course (BCC1),
some cases show aggressive behavior (BCC2). Until recently, traditional histo-
logic diagnostic criteria have failed to discriminate unequivocally between BCC1
and BCC2.

In this study we selected 50 cases of BCC and categorized them into two
groups (BCC1 and BCC2) on the basis of histologic criteria and then examined
the rate of angiogenesis to establish if it correlates with their histological features
and/or clinical behavior. The vessels were highlighted by immunohistochemical
staining for factor VIII-related antigen in formalin fixed paraffin embedded tis-
sues. All 25 cases of BCC2, whose clinical behavior was aggressive had
microvessel counts significantly higher than that of the BCC1 group with mean
values of 50.24 and 20.9 for BCC2 and BCCI1 respectively. But there were eight
cases of morphological BCC1 who had aggressive clinical behavior and interest-
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ingly had microvessel counts higher than the other cases of BCCI.

The findings of the present study seem to establish a correlation between
tumor angiogenesis and clinicobiological parameters of aggressiveness.

From this point of view the assay of microvessel density might be helpful in
selecting patients with BCCs at high risk for recurrence or metastasis, who could
benefit from additional therapies and closer followup.
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INTRODUCTION

BCCs are the most common cutaneous tumor, and
their incidence increases with age and exposure to ultra-
violet rays. There are two clinicopathological types of
BCC; the classic or ordinary type (BCC1) and the ag-
gressive type (BCC2)."%These two distinct types of BCC
have different histologic pictures, but there is no defi-
nite correlation between histopathological findings and
clinical behavior. Consequently over the past two decades
many other morphological and biological factors have
been investigated. The most important factors which are
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signs of aggressiveness and predict the occurrence of
metastasis are the size, ulceration, local invasion and
location of the lesion." Our aim was to find an accurate
prognostic indicator that correlates with outcome. Re-
cent studies have suggested that tumor angiogenesis ex-
pressed as the microvessel density within and in areas
adjacent to the tumor stroma interface significantly cor-
relates with tumor aggressiveness and overall survival
of patients with solid tumors such as breast cancer,?'”
invasive bladder carcinoma,® germ cell neoplasm,'? brain
tumor,® gastric carcinoma,’ endometrial carcinoma,' la-
ryngeal carcinoma'” and head and neck squamous cell
carcinoma.”'®In this study we want to examine if there
is a correlation between angiogenic rate and the histo-
logic criteria indicative of aggressiveness and their bio-
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logical behavior including clinical appearance of the le-
sion, sex of the patient, invasion and recurrence.

MATERIAL AND METHODS

Selection of cases

We reviewed Hematoxylin and Eosin sections from
400 cases of cutaneous BCC surgically treated in Shiraz
University affiliated hospitals from 1992 to 1999. Among
these, 30 cases of BCC1 and 30 cases of BCC2 were
chosen. The morphological criteria used to identify BCC2
were nuclear pleomorphism, high mitotic index, absence
of cellular peripheral palisading, stromal hyalinization,
and thin sheets of neoplastic cells with an irregular spiky
pattern of invasion (Fig. 1). For cases to be considered
as BCC2, more than two of the above criteria should be
present in at least 70% of the tumor. On the contrary
BCCI cases were composed of well defined nests or or-
ganoid clusters of basaloid cells with oval or elongated
pale nuclei, and typical peripheral palisade arrangement
surrounded by fibrous stroma.'¢ The sections selected for
tumor angiogenesis assessment were devoid of ulceration
and granulation tissue formation. After immunohis-
tochemical staining for factor VIII related antigen, 10
cases were excluded from the study because of unsatis-
factory quality of staining. Finally 25 cases of BCC1 and
25 cases of BCC2 were evaluated for tumor angiogen-
esis. The medical charts were reviewed and clinical data
including sex, age, site, shape, size of the lesion and fol-
low-up were obtained.

Fig. 1. BCC2, polymorphism, pleomorphism and mitosis
(H&Ex400).

Immunohistochemical staining procedure

Tissue preparation: For each tumor, 5 micron tissue
sections were prepared from paraffin-embedded blocks,
adhered to a slide by prolysin, incubated at 60°C for 30

minutes, dewaxed in xylene and brought through graded
ethanols for dehydration.

Staining procedure: 1-3% H,O, for 20 minutes: 2-
Antigen retrieval by heating the tissue section in sodium
citrate buffer solution (0.01 molar, pH= 6) inside a 98°C
water bath for 20 minutes; 3- Antibody blocking solu-
tion for 20 minutes, and Triton solution for 10 minutes;
4- Predicated (1/40) antihuman vWF (DAKO A/S
Productionsvej, Denmark) for 18-24 hours in the refrig-
erator or 3 hours at room temperature; 5- Link® solution
for 30 minutes; 6- Streptavidin peroxidase® solution for
30 minutes; 7- DAB® chromogen solution for 10 min-
utes; 8- Rinsing by Hematoxylin for background stain-
ing and mounting by Balsam. In the interval between each
two successive steps rinsing in PBS? solution was done.
Positive control slides were selected from skin and liver
hemangioma.

Microvessel quantitation

For microvessel quantitation, all of the slides were
examined by light microscopy at low-power magnifica-
tion (x10) to identify the areas with the highest number
of vessels within the tumor. In each tumor, three areas of
highest vascularization (hot spots) were selected.
Microvessel count (MV C) was performed on 200x fields.
The average of these three 200x fields was recorded. We
considered inverted individual thin walled vessels and
single or clusters of endothelial cells in the absence of a
lumen. All of the vessels with thick muscular walls were

Fig. 2. BCC1, immunohistochemical staining for factor VIII
related antigen, x400.

a- Link: Biotinylated anti-rabbit and anti-mouse immunoglobulin in phos-
phate buffered saline (PBS).

b- Streptavidin peroxidase: Streptavidin conjugated to horse-radish per-
oxidase in PBS, containing carrier protein and an anti-microbial agent.
c- DAB: 3,3’ diaminobenzidine in chromogen solution.

d- PBS: Phosphate buffer saline.
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Fig. 3. BCC2, immunohistochemical staining for factor VIII
related antigen, x400.

excluded and therefore only capillaries and post-capil-
lary venules were included (Fig. 2,3). MVC was per-

formed at first by one observer and then by two observ-
ers with a double-head microscope, for an immediate
interobservational control.

The observers were not aware of the clinical presen-
tation or outcome of the cases. Only those results that
had the agreement of both observers were considered for
the final counts. Results were expressed both as the mean
value of the highest number of microvessels identified
in all the three 200x fields and as the interval between
the lowest and highest value in each case. The MVC of
both BCC1 and BCC2 is shown in Table I.

RESULTS

Microvessel counts (MVC) for each case of BCClI
and BCC2 are shown in Table I.

The MV C in all 25 cases of BCC2 was more than 40
with a range of 40-65, mean value of 5.24 and SD of
6.72, and clinical behavior was aggressive in 22 of these
cases. The clinical outcome in the remaining three cases

Table I. Microvessel count in BCC1 and BCC2 (immunohistochemical
staining for Factor VIII-related antigen).

BCC1 BCC2
Case No. MC#* MCA Case No. MC* MC?
1 18.8 13-14 1 63.3 62-65
2 SV...3 55-60 2 49.6 49-50
3 39.6 38-41 3 42.3 40-44
4 27.6 26-29 4 41.6 41-42
S 18.3 16-20 S 58.0 55-61
6 503 49-52 6 45.3 43-47
7 39.0 38-40 7 49.6 48-51
8 22.3 20-24 8 43.0 41-45
9 503 48-53 9 58.3 57-60
10 24.3 24-25 10 50.6 49-53
11 25.3 23-28 11 47.3 45-49
12 49.0 48-50 12 62.0 61-63
13 12.6 11-14 13 48.6 46-51
14 18.3 17-19 14 41.3 39-43
15 5173 56-59 15 41.3 40-42
16 16.3 16-17 16 52.3 51-54
17 18.6 17-20 17 50.3 49-52
18 25.0 24-26 18 51.6 50-53
19 22.3 20-25 19 5.3 55-60
20 48.0 46-50 20 430 42-44
21 25.6 25-26 21 52.3 50-54
22 11.3 10-13 22 51.0 50-53
23 29.3 28-31 23 58.6 55-61
24 27.3 25-29 24 55.0 53-58
25 18.3 16-20 25 42.3 41-44

MC*: Mean value of microvessel counts in three fields.

MC*: Range of microvessel counts in three fields.
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Table II. Comparison of clinical appearance of the lesions in BCC1

and BCC2.
BCC1 BCC2 P
M 15 18
Sex 0.37
F 10 7
Age 31-75 37-73 -
CF 14 15
Site 0.936
(0] 8 9
F, R, MR 11,5,1 16,11,5 0.315
Shape of P=6 P=3
lesion N= 12 N=3 0.004
U=6 U= 19
Size>3cm 3 11 0012
Multiplicity 5 1 -

Abbreviations: CF: Central area of face, O: Other, F: Follow-up, R:
Relapse, MR: Multiple relapse, P: Patch, N: Nodule, U: Ulcer.

is unknown.

The criteria for aggressiveness was relapse or ulcer-
ative lesion and/or a size of >3 cm.

In 17 cases of BCC1 the MVC was less than 30 with
arange of 10-29, mean value of 20.9 and SD of 5.56, but
in eight cases the MVC was similar to BCC2 (>40);
among them, 5 patients had an aggressive clinical course
and the clinical outcome of 3 cases is unknown.

Clinical findings of patients in both groups are pre-
sented in Table II. There was a significant correlation
between histology and size and shape of the lesion (p-
values 0.012 and 0.004, respectively). No significant
correlation was found between histology and sex, age or
site of the lesion with chi-square test.

Among patients in the BCC1 group only 11 cases had
follow-up and five of these had relapse, even though their
lesion was completely excised in the first admission.

DISCUSSION

This study showed a significant correlation between
density of microvessels in histologic sections of BCCs
stained for factor VIII-related antigen and the occurrence
of relapse and/or ulcerative lesions (more than 3 cm).
All of the 25 cases of BCC2 had microvessel counts of
>40, and the clinical course was aggressive in 22 cases
(three were lost to follow up). Among 25 cases of BCC1,
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there were 8 cases with microvessel counts similar to
BCC2 (>40). Interestingly 5 cases of these had aggres-
sive clinical behavior in contrast to their histologic pic-
ture. In fact, these five cases were clinically BCC2, but
histologic criteria could not differentiate them as BCC2.
However, in tumor angiogenesis assessment, they were
categorized as BCC2. Similar to BCC2, there were 3
cases of BCC1 with microvessel counts of >40 whose
clinical outcome remains unknown.

Overall the microvessel count in 22 cases of BCC2
with aggressive clinical behavior was higher than 17
cases of BCC1 with non-aggressive behavior.

There seems to be a reasonable and interesting cor-
relation between tumor angiogenesis and clinical behav-
ior in BCC. In a similar study'® the degree of angiogen-
esis was compared between two distinct groups of
BCC1 and BCC2, each with 30 cases. In all 60 cases
the assignment of BCC type was established by his-
topathologic indices, although surprisingly the clini-
cal behavior was also shown to be in exact correla-
tion with the assigned BCC type for each case. The
investigators concluded that there was a clear-cut
higher angiogenesis in all cases of BCC2 in com-
parison to BCCI1 which in another way could be
stated as greater angiogenesis in cases with aggres-
sive behavior in comparison to cases without it.

The present study also showed a significant correla-
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tion between histologic picture and morphology and size
of the lesions (p= 0.004 and p= 0.012, respectively).
Therefore, these two clinical data can be reliable clini-
cal prognostic indicators.

In addition to angiogenesis assessment, several dif-
ferent methods including quantitative assay of AgNOR,?
extracellular matrix analysis, myofibroblastic markers*
and morphometric assessment® may bring significant
contribution in the prediction of outcome of basal cell
carcinoma. Finally, among the endothelial markers, CD31
is the best for microvessel highlighting because of its
high sensitivity and specificity, but as reported in sev-
eral articles, factor VIII related antigen is also a perfect
marker and has reliable prognostic significance.!>
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