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Abstract Estimated vascular density obtained with thecidence seems to be on the increase, although this is
aid of antibodies against endothelial cells has beeot accompanied by a parallel increase in mortality, ow-
claimed to be an independent prognostic indicator for ing to earlier diagnosis [13].
vasive ductal breast carcinoma. Since 1991 most studie$reat efforts have been made to identify prognostic
have counted the number of vessels with the optic micfaetors in breast carcinoma. It is well known that tu-
scope. We have performed immunohistochemical stainimgurs with the same TNM stage or histological type
for Factor VIII on formaldehyde-fixed, paraffin-embedshow fairly heterogeneous biological behaviour, and in
ded primary invasive ductal carcinomas from 112 peecent years there have therefore been many studies on
tients, with a minimal follow-up time of 60 months, whehe contribution of oncogenes, mainh3 [15] and c-
had received postoperative chemoradiation therapy. @B-2[2, 19] to the origin and prognosis of various tu-
have performed a manual count with a 20x objective mburs, including breast carcinoma. In 1991 Weidner et
the vessels in the vascular hot-spot identified in a 4k [18] performed the first study on the prognostic in-
field. We analysed the association of this factor with effliuence of neovascularization on 49 patients with ductal
demiological risk factors, histopathological features, hararcinoma of the breast. The promising results reported
monal receptor status and p53 andrbB-2expression by these authors led several groups to the analysis of
and the influence on prognosis. In univariate analysis vss possible prognostic factor [1, 5, 12], which might
cular density is a significant prognostic indicator in bottpen up new therapeutic approaches [14] in some pa-
node-negative and node-positive patients, together wiignts. However, the results have not been homogeneous
staging, Baak’s morphometric multiparametric index, tand several reports have not confirmed this prognostic
mour size and histological grade. However, in multivaiiafluence [7, 17]. The aim of this study is to estimate the
ate analysis only tumour staging and vascular density possible influence of vascular density on the prognosis
independent prognostic factors in breast carcinoma. of patients affected by ductal carcinoma in our hospi-
tal and to examine its relationship to other prognostic
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Materials and methods

Introduction
The study group was based on 112 patients treated at the Hospital

: : : inico San Carlos (Madrid, Spain) between 1984 and 1990 by
Breast carcinoma is the most frequent tumour in Euroﬁ dical mastectomy for invasive ductal breast carcinoma. All of

an women and girls (18% of all tumours [1Tpday the them received postoperative chemoradiation therapy following the
treatment protocol employed by the oncologists at this hospital.
The clinical records were obtained on admission and follow-up

M.J.F. Acefiero[(])! - M.G. Gallego information from the hospital records or directly from the patients.
P.A. Ballesteros - J.F. Gonzalez Only patients with a follow-up time of at least 60 months (5 years)
Department of Surgical Pathology, _ _ were included in our study. Patients who died from intercurrent
Hospital Universitario Clinico San Carlos, Madrid, Spain disease or were lost to follow-up in this period were also excluded.

= Histological sections of formaldehyde-fixed, paraffin-embed-

M.J.F. Acefiero ded Al stained with h i - . d h
European University of Madrid (CEES), led material stained with haematoxylin-eosin were reviewe at the
TN ; ; time of the study. The following variables were recorded: histolog-

Villaviciosa, Madrid, Spain h . | >

ical grade (according to the Elston and Ellis score reported in 1991

Mailing address: [3]) and the morphometric prognostic index (reported by Baak in

1Tutor, 48, 2° E-28008 Madrid, Spi:in 1985 [16]).



Fig. 1 Vascular hot-spot with a 4x objeai This vascular hot-
spot was locaed & the peiphely of the tumour in most cases.4m
munohistotiemisty for Factor VIII, x4C

Fig. 2 Example of theiélds in which we perbrmed the ascular
counts. Imnanohistotiemisty for Factor VIII, x20(

Immunostaining s perbrmed on paaffin-embedied achival
tissue following the &idin—biotin pepxidase tehnique In bief,
sections 4—6nm thidk were cut, air died for 15min, hea fixed &
42°C and then air @hd ovemight & room tempeature. The slides
were stoed & room tempegture until use After deparaffinization
with xylene end@enous pesxidase actiity was eliminaed tea-
ing the slides with EtOH/KD, for 30 min & room tempeature.
The sections were either typsinized for 30 min & 60°C (&ctor
VIII) or microwaved in a 700-W mi@wave oven in sodium citte
buffer for two 7-min gcles with eplenishment of the uifer be
tween gcles, and alleed to cool aroom tempeature. Then the
slides vere incub&ed with the diluted pmary antibod/ a 4°C
ovemight in a humidiled chamber Biotinylated anti-mouse IgG
and aidin—biotin pepxidase comple were adled in sequence
The sections wre then incubi@d with 3,3 diaminobenzidine tet
rachloride (DAB) for 7—10min for visualizaion of the peoxidase
reaction. After vashing in veter for somemin, the sections are
countestained with Mger’s haemtoxylin, detydrated in alcohol,
cleard in xylene and mountedhe antibodies empj@d in the

study were: p53 (tone DO7 diluted 81/50, Navocastr), c-erbB-2
(clone CB11 diluted @01/40, Medac Dignostika), oestigen re-
ceptor (done ER1D5, pediluted Immunoted), progesteone e-
ceptor (done 1AG, diluted & 1/10, Nwocastae) and Rctor VI
(prediluted Ena diggnostics).

p53 potein was considexd positve when & least 10% of the
tumour cells shwed rudear staining Only cases shaing distinct
membane staining in mer than 50% of the tumour cellseve
consideed positve for c-erbB-2 potein. Oesitogen and pogester
one ecetors (ER, PR) wre considezd positve when moe than
10% of the cells shwed rudear staining

For the \ascular counts, & followed the citeria reported by
Gaspaini et al. [5]. Arst, we identifed the ascular hot-spot with
a 4x objectre (Hg. 1) and then meased the mmber of essels in
this aea (0.74 mr) with a 20x objectie (Fg. 2). Following the
first expetimental design aported ty Weidner [18], ve obtained
two values: the amber of essels in the mostagcular feld and
the median &lue of thee felds in the most highl vascular aea.
Both values vere expressed asascular density @ssels/mrd).

Stdistical tests wre perbrmed using the BMDP (Biomedical
Data) Stdistical Software Padkage mun on a Cowex C3210 com
puter Frequeng tables were tested dr assocition using the Chi-
squae test. V¢ also anaised the posslb influence of the dfer-
ent factos on suvival (estim&ed with the elgpse fee suvival,
RFS). The patem of RFS vas estimted by means of the pduct-
limit (Kaplan-Meier) method on the basis of a &y mediandl-
low-up pefod. The ple of eab of the pognostic fctois (univari-
ate anaysis) was @aluaed using the lIg-rank test (compason of
two Kaplan-Meier cuves), and their joint &ct (nultivariate anal
ysis) with C’s piopottional risk model.

Results

The esults of the studare summaized in Table 1.

The \ascular density in our des anged betveen
10.83 and 151.6 essels/mr (median 54.329)dr the
most highy vascular feld and 9.03 and 146.22e%
sels/mm (median 51.376)dr the median of the the
most \ascular ields. Frst, we compaed these tw val-
ues, obtaining a coelation factor of 0.99 (alue ofr,
significant P<0.05). This almost pedct corelaion be
tween these tw variables allavs us to discat one of the
measues and emplp only the \ascular density in the
most highy vascular ield.

As Table 1 shevs, the ascular density measd with
the optical micoscope has noelaionship with ay of
the \ariables estim#ed in our stugl

To anayse the pognostic infuence of the &scular
density in ductal cainoma, ve dvided the p#ents into
two groups, testing this pgnostic fctor with the Ig-
rank test, stding with the median @ssel count andyir
ing & 10-miciovessel interals. With this tetinique the
first value a which microvessel density bekiad as a
prognostic indictor for breast cancer pignts was 48
vessels/mra(Fig. 3). The emaining actos were anay-
sed with the same test, and yilimour stging, tumour
size, histolgyical grade Baaks mophometic multipara
metiic index, and \ascular density bekiad as signitant
prognostic &ctoss in both node-rgative and node-posi
tive pdients, andc-erbB-2 expression in node-rggtive
paients.

Only tumour stging and \ascular density bekied as
independent pognostic indic#ors in invasive ductal car
cinoma of the brast in this sées.



Table 1 Cormelaion between
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vascular density in the maal Low (< = 48/mn?) High (>48/mn#)
count and biolgical, histolayi- No. of paients (%) No. of paients (%)
cal and tinical pamametes
ER+ 11 (10%) 18 (16%)
ER- 46 (41%) 37 (33%)
NS (P =0.15)
PgR+ 19 (16.9%) 23 (20.6%)
PgR- 38 (33.9%) 32 (28.6%)
NS (P = 0.464)
p53+ 20 (18%) 22 (19.6%)
p53- 37 (33%) 33 (29.4%)
NS (P =0.732)
c-erbB-2+ 10 (9%) 9 (8%)
c-erbB-2- 47 (42%) 46 (41%)
NS (P =0.931)
Menopausal stas
Premenopausal 22 (19.6%) 19 (16.9%)
Postmenopausal 35 (31.2%) 36 (32.1%)
NS (P = 0.803)
Grade
Gl 8 (7.2%) 9 (8.1%)
G2 24 (21.6%) 26 (23.4%)
G3 25 (22.5%) 19 (17.1%)
NS (P =0.64)
Morphometic prognostic ind& (Baak)
<0.6 27 (24.1%) 23 (20.5%)
=>0.6 30 (26.8%) 32 (28.6%)
NS (P =0.68)
Tumor siz
<2cm 21 (18.7%) 20 (17.8%)
2-4cm 28 (25%) 25 (22.3%)
>4 cm 8 (7.1%) 10 (8.9%)
NS (P = 0.826)
Nodes
N+ 30 (26.8%) 37 (33%)
N- 27 (24.1%) 18 (16.1%)
NS (P =0.16)
Stage
I 10 (8.9%) 11 (9.8%)
Il 27 (24.1%) 26 (23.2%)
1 20 (17.8%) 18 (16.1%)
NS (P =0.934)
NS: Non-signifcani
Discussion
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Fig. 3 Suwival plotted gainst manoal vessel cour:t

Analysis of the pognostic infuence of negasculaiza-
tion in breast cancer pients irvolves sgeral difficulties.
First, which endothelial ma&er should one empy®@ To
date, several studies hee anaysed the posslé prognos
tic influence of ascular density in least cancer and also
in other solid tumouws [9, 10]. Te first studies all em
ployed Factor VIII, but since Hoak’s report [8] of a
study with CD31 (plaelet/endothelial cell adhesion mol
ecule antibodies), mgnworkers [5, 6] hae cosen this
endothelial méder, as it does not stain themhphaic en
dothelium and has better sensty (detecting 33% &s
sels moe than Rctor VIII). Hovever, Gaspani et al. e
ported a disadantaye of CD31 — it stains plasma cells
nonspecically and its &pression can be alted by in-
flammdory reactions. Ris can cause djmostic pob-
lems, mainy in cases with an intensgnhphoplasmag
toid infiltrate and vihen imaye anaysis systems arused
As the intention of our wk was to complement the
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Table 2 Summay of the esults of some of thér§t studies bout
the piognostic infuence of asculaization

References No.of Node+ Prognostic Marker Unit

pdients value (vessels)
[18] 49 30 Yes Factor 100in a
VI 200 feld
[8] 103 39 Yes CD31 100/mn#

[1] 120 32 Yes Factor 84ina
VI 200 feld

[6] 254 0 Yes CD31 70ina
200 feld

marual count with an automél one cared out with an
image anayser we preferred Factor VIl to CD31.

The second mblem is the lak of homaeneity be
tween diferent studies on theumber of essels, Wich
divides the ptents into high- and le-risk groups, and
selection of the unit to userfthe estimdon of nevas
culaiization (Table 2). Authors sué as Véidner em
ployed an asolute mmber of essels, Wile some othexr
have emplyed \ascular density These tw systems
cause ed difficulty in atempts to comparthe esults
obtained ly different goups. In our sées we dose to
use \ascular density and calctga the irst value tha di-
vided the p#ents into tvo groups with a diferent piog-
nosis (see “Meerials and methods”).

In our seles we confrmed the pognostic infuence of
this factor eported by several authos [1, 5, 12] in both

positive pdients to hae moe wessels, although studies
like tha of Miliaras et al. [12] hee shavn an irversg al
though nonsigni€ant tend In our paients the ascular
density has been higher in node-pesitpaients (56.8 vs
50.6 \essels/mi@), but the diference did notead sta
tistical signifcance Several authos hare shavn a higher
vascular density in pmenopausal andoynger pdients
[6, 12], in lager tumous [8] or with higher histolgical
grades [6, 8], bt none of theseetdions hae been con
firmed in our paents.

Several reports have anaysed the possie associon
between oncgenes and new@sculaization [6, 8], hut
none has shwn ary significant associgon between
them. In Gaspanmi’s report staded tha both p53 and neo
vasculaization were signifcant pognostic indicéors for
breast cancer p&nts, lut accoding to Hoek’s report
p53 shaved no pognostic infuence and ol neovascu
larization was a signitant piognostic indic#or in unk
variate and noltivariate anaysis.

An interesting sugestion, vihich cannot be demen
strated in our sdes, is a posslb relaion between histe
logical type and &scular densitySome eports hae
shavn tha the rumber of \essels is smaller in lokar
carcinomas than in ductal c@nomas and thavascular
density does not beha as a signitant pognostic indi
cdor in this histolgical type of beast tumour (Mgh-
opopoulos et al.). Althoughevcannot estinta this asso
ciation, as our stugwas esticted to ductal cainomas,
the most fequent histolgical type we feel this inding

the unvariate and the miltivariate anaysis. W& feel our suppots the hetegeneity of the diseaseencall beast
seies is inteesting in tvo senses. ikst, all our pdents carcinoma. When stuging prognostic &ctoss in this dis
even ealy-stage pdients had eceved demordidion ease w should tealy stge which histolayical kind of

thempy after sugely, as this was the teament potocol

followed in our hospitaltatha time. Our esults seem to

suppot recent indings ly other autha, sut as Gaspari
et al. [6] and @i et al. [14], sugesting thavascular densi
ty might be impaiant in pedicting esistance tolemoe-
diation. The pognosis of pents with high ascular den
sity has emained poor despitggressve theapy, and it is
possithe tha in this goup of paients other kinds of thar

breast caztinoma ve ae dealing with.

Although \ascular density in our des has behead
as a signitant piognostic indicéor for both node-rge-
tive and node-posite pdients, we feel tha ther is a
gred need 6r homaeneity in the measament system
before this fictor can be acpged as a useful pgnostic
tool for ductal cancer pnts th& may even open up al
temative thegpeutic pproaces. V& regard subjectiity

py, induding some of the antiaifagenic dugs curently and lak of homaeneity in the measement of the s
under stugl, might be moe efective. Secondl, we hare sels as potential scees of eror, which could be woided
noted thain most cases the gnostic efect of nesascu by applying the measament citeria reported by Gaspa
larization gopeas after 30 months, betiag as a medium- rini et al. and I applying image anayseis, which could

term prognostic indicéor. This has not beergported by
ary other autha. In leviewing the litegture, we hare ne
ticed tha in the eport of Gaspani et al. [6] the |g-rank
curves shw a similar tendencin T2 pdients. W find
this fact of special int@st, as it might be theeason dr
the lak of prognostic signicance of asculaization re-
ported by sud authos as Hall et al. [7]: s&rs tha do not
reat a long enoughoflow-up time might &il to shav the
prognostic infuence of thisdctor

As for the eldionship betveen ascular density and 3,

other pognostic \arables, our stuy has &iled to shw
ary significant elaion. Weidner et al. [18] shwed tha
every 10-miciovessel incease in a 200xdld was asso
ciated with a 1.5946ld increase in theisk of node me
tastases. Most studiesveaconfrmed the tend of node-

reduce this daregous subjectiity.
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