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ABSTRACT

Background: In node-negative breast carcinoma
(NNBCO), identification of patients who are at high risk of
tumor recurrence and requiring adjuvant chemotherapy
can’t be identified by current clinicopathologic criteria and
requires the development of additional prognostic parame-
ters. METHODS. nm23, microvessel count (MVC) and es-
trogen receptor (ER) were detected immunohistochemical-
ly in tissue section of 43 NNBC. The patients were
followed up for 5 years for evidence of tumor relapse.
Post-operative radiotherapy was given to 24 patients. Out
of the irradiated group 15 patients received chemotherapy
and 3 patients received chemotherapy and hormonal thera-

py.

Results: Out of 43 NNBC, high nm23 was detected in
44.2% of cases and low nm23 was detected in 55.8%. A
significant correlation was observed between nm23 level
and tumor size as well as ER status of the patients. High
MVC was encountered in 37.2% of cases and low MVC
was detected in 62.8%. A significant correlation was ob-
served between MVC and tumor size. A significant in-
verse correlation between nm23 level and MVC was ob-
served. Follow-up of the patients for 5 years revealed
relapse in 35.9%. The 5- year disease free survival (DFS)
was 64.1%.. nm23 level correlated significantly with DFS
(p=0.008). The 5-year DFS was 84.2% for tumors with
high nm23 level compared to 45% for tumors with low
nm?23 level. MVC level showed a high significant correla-
tion with DES (p<0.001). The 5-year DFS was 87.5% for
tumors with low MVC compared to 26.7% for tumors with
high MVC. Multivariate analysis proved that only MVC
appeared to be independent prognostic variable for DFS
(p=0.04). Using the combination of nm23 level and MVC,
we could identify a high risk group of patients with both
low nm23 and high MVC, and a low risk group of patients
with both high nm23 and low MVC. The 5-year disease
free survival was 25% and 93.7% respectively. The differ-
ence was statistically significant (p<0.001). In the high
risk group of patients both radiotherapy and chemotherapy
correlated significantly with relapse rate (p=0.02).

Conclusions: Both nm23 and MVC appear to contrib-
ute valuable additional prognostic information in NNBC.
MVC proved to be the most important tumor factor pre-
dicting outcome. Using both nm23 and MVC together
could be a guide for therapy, as we could identify a group
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of patients who are at high risk of developing recurrence
and who may benefit greatly from adjuvant treatment.

Key Words: Node-negative breast carcinoma - nm23 and
angiogenesis.

INTRODUCTION

A significant heterogeneity in the clinical
course of breast cancer has been observed even
among patients with the same clinical or patho-
logical stage [8]. A recent international consen-
sus panel on the treatment of primary breast
cancer underlined that in node -negative breast
cancer, the most relevant factors for risk esti-
mation remain tumor size, histologic and nucle-
ar grade, steroid hormone receptor status, lym-
phatic and/or vascular invasion and age [10].
However, up to 30% of patients with node -
negative breast cancer (NNBC) will get recur-
rence within 10 years of initial therapy [28]. Pa-
tients who are at high risk of tumor recurrence
and requiring adjuvant chemotherapy can’t be
identified by current clinicopathologic criteria
and require the development of additional prog-
nostic parameters [20]. So, we need more selec-
tive and powerful prognostic factors which pro-
vide a more accurate reflection of the inherent
biological aggressiveness of each tumor, so as
patients at significant risk of recurrence could
benefit from adjuvant therapy.

Steeg and co-workers [33] reported on nm?23,
as a tumor supressor family of genes that inhibit
metastasis. The human nm23 gene family con-
sists of two genes, nm23-H1 and nm23-H2,
with 88% homology [32]. The gene product was
shown to have nucleoside diphosphate (NDP)
kinases activity which are involved in microtu-
bule association and G-protein regulation.
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nm?23 has been implicated in regulating base-
ment protein deposition and restoring the nor-
mal phenotype to metastatic breast cells in cul-
ture. Transfection of the nm23-H1 gene sup-
resses the cytokine-stimulated motility of hu-
man breast carcinoma cells [15]. Several studies
have emphasized the clinical significance of re-
duced nm23 expression and its correlation with
onset of metastasis in various types of malig-
nancy, namely breast cancer, melanoma and he-
patocellular carcinoma [17,6,26].

Angiogenesis is a tightly regulated multi-
step process that involves endothelial prolifera-
tion, migration and extracellular matrix remod-
eling. Folkman [7] has shown that tumor
growth, progression and metastasis are accom-
panied by angiogenesis. Growth of tumor be-
yond 1-2 mm is dependent on tumor angiogene-
sis expressed as microvessel density (MVD)
[27]. Angiogenesis appears to be necessary both
early and late in the malignant process and
hence, has the potential of being an important
indicator of metastatic proclivity and long term
outcome in breast cancer patients [36,14,22].

nm?23 and angiogenesis are the phenotypic
expression of different processes in the malig-
nant progression. So, this study was designed to
investigate nm23 expression and factor VIII re-
lated antigen in 43 NNBC cases, so as to reach
a general consensus on their prognostic rele-
vance. It would be of utmost interest to detect
subgroups of NNBC patients at high risk for re-
lapse to design an optimal treatment modality.

MATERIAL AND METHODS

Patients and tissue samples:

A retrospective study done at National Can-
cer Institute, Cairo University, during the years
from 1993 to 1995. It included 43 NNBC pa-
tients, operated upon at the Department of Sur-
gery, and received adjuvant treatment in the
form of post-operative radiotherapy (PORT),
chemotherapy, hormonal or combined treat-
ment modality. Modified radical mastectomy
was performed for 40 patients while only 3 pa-
tients of the studied group had conservative sur-
gery in the form of sector mastectomy with ax-
illary evacuation. All patients had regular
follow up by clinical and radiological examina-
tion for 5 years

Specimens were subjected to gross and mi-
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croscopic investigations. Four sections of Sp
thickness each, were cut from each paraffin
block. One section was stained with Hx and Eo-
sin stain for routine identification and histologic
grading following modified criteria of Scarft-
Bloom Richardson (SBR) nuclear grading [21].
The other three sections were stained with anti
nm23 antibody, factor VIII related antigen and
hormone receptor ER.

Immunohistochemistry:

Avidin-biotin complex immunoperoxidase
method was performed for nm?23, factor VIII
and ER receptor detection. The three sets of
sections were de-waxed in xylol, rehydrated
through descending graded alcohols and then
immersed in 1% hydrogen peroxide in metha-
nol for 30 minutes to block endogenous peroxi-
dase activity. All steps were carried out at room
temperature. Sections were subsequently wash-
ed in phosphate buffer saline (PBS) and then
30% normal goat serum for 20 minutes to re-
duce non-specific antibody binding. The pri-
mary antibodies were applied at their specific
concentrations. nm23 H1 (BioGenex) was dilut-
ed1:100, factor VII related antigen (DAKO)
was diluted 1:50 and Estrogen Receptor (Bio-
Genex) was diluted 1:100. Slides were incubat-
ed for 2 hours at room temperature in humid
chambers. Following further washing in PBS,
sections were incubated with secondary anti-
body (biotinylated goat anti-mouse I1gG) for 30
minutes at a concentration of 1:40 (Kirkegaard
& Perry Laboratories Inc), then with avidin-
biotin peroxidase complex (Vector Laborato-
ries) for 30 minutes. Immune complexes were
visualized with DAB solution (100 mg DAB,
Sigma + 50 pl of 30% Hz03 in 20 ml PBS
+1ml of 8% NiCl). As a positive control, one
section known to give strong staining was in-
cluded in each run, whereas, for negative con-
trol, tris- buffered saline was used instead of
primary antibodies. Sections were counter-
stained with light green (for nm23 and ER) and
Meyer’s hematoxylin (for factor VIII).

All slides were evaluated without previous
knowledge of the clinicopathologic data. Scor-
ing for nm23 based on the proportion of stained
cells was used. A minimum score of 40% was
essential to consider a case positive for nm?23.
High nm23 positivity was considered if all ma-
lignant cells were positive. Low nm23 positivi-
ty was considered in intermediate score values
[34, 13].
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To assess angiogenesis, vascularity was de-
termined by the number of vessels per field
counted in the area of highest vascular density
‘hot spot” at X400 magnification (0.1452mm?2).
Microvessels in three hot spots were counted
and averaged. Single endothelial cells, endothe-
lial cell clusters and microvessels in the tumor
were counted. Branching structures were count-
ed as a single vessel. Low angiogenesis was
identified as microvessel count (MVC) < 15
microvessel/ endothelial cell per field at X 400.
Vascularity in necrotic areas was not scored.
[14].

Statistical Analysis:

Data were summarized as means and per-
centages. Comparison between frequencies was
done by Chi-squared test or Fischer’s Exact test
for small numbers. Five years disease free sur-
vival rates were calculated by the Kaplan-Meier
method [18]. Patients with lost follow up (4 cas-
es), were excluded. Comparison between dis-
ease free survival rates was done using Log
Rank test. Multivariate analysis was done using
Cox regression test [3].

RESULTS

The present study included 43 node-negative
breast carcinoma cases (NNBC), aged from 33-
75 years with a mean of 50.2 years. Forty two
percent of cases were pre-menopausal women
under the age of 50 years. Tumor size ranged
from 0.5-5 cm with a mean of 2.7cm. Only 17
patients had T1 lesions (less than 2 cm in diam-
eter) (39.5%), while 26 patients had T2 lesions
(2-5 cm) (60.5%). Tumors less than 1 cm con-
stituted only 4.7% of the studied group (2 cas-
es). Forty-one cases were invasive duct carcino-
ma and two cases were invasive lobular
carcinoma. Out of 41 invasive duct carcinoma
cases studied, 7.3% were grade I (3 cases),
68.3% were grade II (28 cases) and 24.4% were
grade III (10 cases). Twenty-three cases were
ER positive (53.5%), whereas, 20 cases were
ER negative (46.5%).

A total number of 24 patients, received radi-
ation therapy. Three patients had conservative
surgery and received radical course of radio-
therapy to the breast, 50 Gy / 5 weeks/ 25 frac-
tions (200 cGy / fraction), followed by boost to
the site of primary lesion. The dose of the boost
was in the range of 1000-1500 cGy / 1-1.5
weeks, 200 cGy / fraction given by electron
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beam 12-15 MeV. Twenty-one patients with tu-
mor size more than 4cm or high grade tumors
received comprehensive post- operative radio-
therapy for a dose of 4500 cGy / 4 weeks (225
cGy/ fraction). All patients were treated by Lin-
ear accelerator machine 6 MeV at source skin
distance 100 cm. Adjuvant chemotherapy was
given to 18 patients out of the irradiated group,
which was CMF for 15 patients ( cyclophospha-
mide 600 mg/m2, methotrexate 40 g/m2 and 5
FU 600 mg/m2), for a total number of 6 cycles
administered 1.V every 21 days, or CMF and
hormonal treatment (tamoxifen 10 mg bid), for
for 3 post-menopausal patients with ER posi-
tive tumors. Sixteen patients received concomi-
tant chemoradiotherapy and only 2 patients
started chemotherapy after the end of radiother-

apy.

nm23, Tumor and Patient Characteristics:
All tumors showed nm23 expression, the stain-
ing was cytoplasmic in 38 cases, both cytoplas-
mic and membranous in 5 cases. Nuclear stain-
ing could not be identified in our cases.
Twenty-four cases were of low nm23 score
(55.8%) and 19 cases (44.2%) were of high
score (Figs. 1&2). A significant correlation was
observed between nm23 level and tumor size
(»=0.029). High nm23 level was detected in tu-
mors less than 2cm , rather than in tumors larg-
er than 2cm (58.8% and 34.6% respectively).
There was a direct significant correlation be-
tween level of nm23 expression and estrogen
receptor (p=0.018). Most of tumors showing
high nm23 were more likely to be ER positive
rather than ER negative (60.9% and 25% re-
spectively). Although not statistically signifi-
cant, there was a trend for low grade tumors to
have high nm23 level. Sixty-seven % of grade I
tumors had high nm23 level compared to 30%
of grade III tumors. There was no statistical sig-
nificant correlation between age and nm23 level
(Table 1).

MVC, Tumor and Patient Characteristics: In
43 NNBC cases studied, the mean MVC was
19.7 per X400 field. Twenty-seven cases
(62.8%) showed low MVC with a mean of 9.3
per X400 field and 16 cases (37.2%) showed
high MVC with a mean of 27.5 per X400 field
(Fig. 3). There was a significant correlation be-
tween MVC score and tumor size. Most of tu-
mors less than 2cm showed low MVC (88.2%),
whereas, 53.8% of tumors more than 2cm
showed high MVC (p=0.005). No significant
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correlation between age, tumor grade and ER
status versus MVC was observed (Table 2).

A significant inverse correlation between
nm23 level and MVC was observed. High
nm23 was detected in 59.3% of tumors that
showed low MVC, whereas low nm23 level
was detected in 81.3% of tumors that showed
high MVC (p=0.012) (Table 3).

Follow up of 39 available patients out of 43
cases studied for 5 years revealed that relapse
was encountered in 35.9% of cases (13 patients
had distant metastasis and only one patient had
local recurrence constituting 7% of relapsed pa-
tients). Relapse rate by the end of the third year
was only 12.8%. The 3- year disease free survi-
val (DFS) was 87.2% and the Syear- DFS was
64.1%. A significant correlation was observed
between tumor size and relapse rate (p= 0.02).
The 5-year DFS for tumors less than 2 cm was
87.5% compared to 47.8% for tumors more
than 2 cm (Fig. 4). ER status of the patients was
significantly correlated to relapse rate (p=
0.017). No correlation was observed between
relapse rate and histopathologic grade. Out of
the 14 relapsed cases, 11 cases had low nm23
level and 3 cases had high nm23 level (Table
4). nm23 level correlated significantly with dis-
ease free survival (p=0.008). The 5-year DFS
was 84.2% for tumors with high nm23 level
compared to 45% for tumors with low nm23
level (Fig. 5). Regarding MVC, most of the re-
lapsed patients showed high MVC (11/14)
whereas, cases with low MVC constituted only
3 out of the 14 relapsed cases (Table 4). MVC
level showed a high significant correlation with
disease free survival (p<0.001). The 5-year
DFS was 87.5% for tumors with low MVC
compared to 26.7% for tumors with high MVC
(Fig. 6). We performed a multivariate analysis
including tumor size, nm23 level and MVC.
Only MVC appeared to be an independent
prognostic variable for DFS (p=0.04).

Using the combination of nm23 level and
MVC, we classified our patients as; high risk
group patients with both low nm23 and high
MVC (12 cases), which had a more than 10 fold
increase in the relapse rate as compared with
low risk group of patients with both high nm23
and low MVC (16 cases). Relapse rate was
75% and 6.3%, respectively. The 5-year disease
free survival was 25% for the high risk group of
patients compared to 93.7% for the low risk
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group of patients, the difference was highly sig-
nificant (p<0.001) (Fig. 7). In the group of pa-
tients with high MVC, high nm23 patients had
a better 5-year DFS than low nm23 (33.3% ver-
sus 25%) the difference did not reach a statisti-
cally significant value. However, among low
nm23 group the 5-year DFS is significantly bet-
ter if MVC is low compared with high MVC
(75% versus 25%) (p=0.001) (Table 5).

The 5-year disease free survival was 71.4%
for the irradiated group of patients compared to
55.6% for those patients who did not receive ra-
diation therapy, with no statistical significant
difference (p=0.337). On the other hand none of
the irradiated group showed local recurrence.
The 5-year disease free survival was 73.3% for
the group of patients who received chemothera-
py compared to 58.3% for those who did not,
with no statistical significant difference
(p=0.496). On the other hand, regarding the
high risk group of patients (tumors exhibited
both low nm23 level and high MVC), relapse
was encountered in75% of cases (9/12). In this
group of patients all cases who did not receive
post operative radiotherapy and chemotherapy
had relapsed (7/7), whereas 40% of patients
who received post operative radiotherapy and
chemotherapy had relapsed (2/5 cases), the dif-
ference was statistically significant (p=0.02).

DISCUSSION

Understanding the metastatic progression of
breast cancer offers opportunity to tailor thera-
py based on individual tumor characteristics
rather than that of a group. For node negative
breast cancer patients, the search for prognostic
biomarkers is important both to identify those
patients with occult metastasis and to spare
chemotherapy treatment in those patients whose
tumors have not developed the capacity for dis-
tant spread. Such tumor biomarkers have the
potential to result in a significant reduction in
unnecessary morbidity in those patients not
needing chemotherapy and perhaps allow an in-
creased intensity of therapy in those with occult
disease that tends to recur.

nm23 is an anti-metastatic gene that was
identified by differential screening of a murine
melanoma cell line cDNA library with RNA
from cell lines of differing metastatic potential.
The expression was shown to be inversely relat-
ed to metastatic potential with significantly
higher expression in the cell clones with a low
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Fig. (1): Low nm23 positive staining in invasive
duct carcinoma grade II showing main-
ly cytoplasmic staining of 40% of ma-
lignant cells (ABC immunoperoxidase-
DAB chromogen X 250).

Fig. (2): High nm23 positive staining in invasive
duct carcinoma grade II showing both
cytoplasmic and membranous staining
of all malignant cells (ABC immunop-
eroxidase-DAB chromogen X 400).

Fig. (3): High MVC in invasive duct carcinoma
grade II, score 25 / X 400 field (ABC
immunoperoxidase - DAB chromogen
X 250).

Fig. (4): The disease free survival curve for 39 patients of
NNBC. The 5-year DFS rate was 87.5% for tu-
mors < 2cm compared to 47.8% for tumors >
2cm (statistically significant difference).
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Fig. (6): The disease free survival curve for 39 patients of

Fig. (7):

Table (1): Relation of nm23 level to various clinico-pathologic variants.

NNBC categorized according to MVC. The 5-
year DFS rate was 26.7 % for tumors with high
MVC compared to 87.5% for tumors with low
MVC (statistically significant difference).

The disease free survival curve for the high risk
versus low risk groups of patients with NNBC.
The 5-year DFS rate was 25 % for the high risk
group compared to 93.7% for the low risk pa-
tients (statistically significant difference).

Variable Low nm23 % High nm23 % Total p value
Age: 0.977
<50 10 55.6 8 444 18
>50 14 56 11 44 25
Tumor size:
<2cm 6 41.2 11 58.8 17 0.029
>2cm 18 65.4 8 34.6 26
Histologic type:
IDC 41 0.509
I 1 333 2 66.7 3
II 16 57.1 12 42.9 28
I 7 70 3 30 10
ILC _ _ 2 100 2
ER:
+ve 9 39.1 14 60.9 23 0.018
-ve 15 75 5 25 20
Total 24 19 43
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Table (2): Relation of MVC to various clinico-pathologic variants.
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Variable Low MVC % High MVC % Total p value
Age: 1
<50 11 61.1 7 38.9 18
=50 16 64 9 36 25
Tumor size: 0.005
<2cm 15 88.2 2 11.8 17
>2cm 12 46.2 14 53.8 26
Histologic type:
IDC 41 0.598
I 2 66.7 1 333 3
11 19 67.9 9 32.1 28
I 50 5 50 10
ILC 1 50 1 50 2
ER: 0.361
+ve 16 69.6 7 304 23
-ve 11 55 9 45 20
Total 27 16 43
Table (3): Correlation between nm23 level and MVC.
MVC
Low % High % Total
Nm23
Low 11/27 40.7 13/16 81.3 24
High 16/27 59.3 3/16 18.8 19
Total 27 16 43
pvalue = 0.012
Table (4): Correlation of relapse rate to various clinico-pathologic variants.
Variable Relapsed % Non-relapsed % Total p value
Age: 1
<50 8 47.1 9 52.9 17
=50 6 27.3 16 72.7 22
Tumor size: 0.02
<2cm 2 12.5 14 87.5 16
>2cm 12 522 11 47.8 23
Histologic type:
IDC 38 0.598
I 1 50 1 50 2
II 7 26.9 19 73.1 26
I 6 60 4 40 10
ILC 1 100 1
ER: 0.017
+ve 4 18.2 18 81.8 22
-ve 10 58.8 7 41.2 17
MVC: <0.001
High 11 73.3 4 26.7 15
Low 3 12.5 21 87.5 24
nm23: 0.008
High 3 15.8 16 84.2 19
Low 11 55 9 45 20
Radiotherapy: 0.337
+ve 6 28.6 15 71.4 21
-ve 8 44.4 10 55.6 18
Chemotherapy: 0.496
+ve 4 26.7 11 73.3 15
-ve 10 41.7 14 58.3 24
Total 14 25 39
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Table (5): Categorization of patients according to nm23 level and MVC in relation to relapse rate.

Groups of patients Relapsed %o Non-relapsed % Total
1- Low nm23 & High MVC 9 75 3 25 12
2- High nm23 & High MVC 2 66.7 1 333 3
3- Low nm23 & Low MVC 2 25 6 75 8
4- High nm23 & Low MVC 1 6.3 15 93.7 16
Total 14 25 39

Group 1 versus 4 (statistically significant p < 0.001).
Group 1 versus 3 (statistically significant p = 0.001).
Group 1 versus 2 (not significant).

ability to metastasize [33]. Several studies were
reported on the correlation between nm23 ex-
pression, tumor pathological features and out-
come in the patients with breast carcinoma. In a
series of 71 patients of whom 26 were node-
negative and had a follow up of 4 years, a posi-
tive correlation between mRNA expression and
outcome was recorded [16]. Using antibody to
nm?23 protein, several investigators found corre-
lation with outcome, incidence of metastasis,
nodal involvement or histologic grade. Barnes
et al. [1] in a study of 39 patients, were the first
to demonstrate that low nm23 protein expres-
sion is associated with decreased survival of
breast cancer patients. Royds et al. [30] in an im-
munohistochemical study using a simplified
scoring system in which any lack of nm23 stain-
ing was scored as low nm?23, showed a correla-
tion between nm23 expression, tumor grade and
the likelihood of nodal involvement.

In our study 55.8% of 43 NNBC patients
showed low nm23 level. A similar finding was
reported by Heimann et al. [13,15], who reported
low nm23 in 56% of NNBC patients. A higher
figure of 68.6% was reported by Tokunaga et
al. [34] as they detected nm23 mRNA by immu-
noblotting technique. In this work, a significant
correlation was observed between nm?23 level
and tumor size. High nm23 was detected in
59% of tumors < 2 cm, and low nm23 was de-
tected in 65% of larger tumors (2-5cm). Similar
findings were reported by Heimann et al. [13].
As tumors grow in size, they progress in the
malignant cascade [19], accordingly the increase
of the proportion of low nm23 with increasing
size is consistent with this progression in the
malignant process. In our study there was no
significant correlation between nm23 level and
tumor grade in contrary to the data reported by
Heimann et al. [13] and Royds et al. [30]. This

difference could be attributed to the low inci-
dence of low grade tumors included in this
study (7%) compared to other studies. A statis-
tically significant correlation was detected be-
tween nm23 level and ER status of the patients
(61% of ER positive cases showed high nm?23),
the same observation was reported by Sawan et
al. [31]. There was no statistical significant cor-
relation between age and nm23 level. This is in
concordance with the result reported by Hiraya-
ma et al. [17].

Angiogenesis is an important step in tumor
progression and metastasis [7]. It is likely an
early event in tumor development [11]. Neovas-
cularization is a necessary early step for the
progression to metastatic competence [12]. An-
giogenesis is necessary, both early and late in
the malignant process. Growth of tumors be-
yond 1-2 mm cubic depends on angiogenesis,
and tumor spread beyond the primary site de-
pends on access to the vasculature [7]. Tumor
cells rarely shed into the circulation before the
primary tumor is vascularized, and micrometa-
stases cannot grow to a detectable size until af-
ter they have become vascularized. Thus, an-
giogenesis is necessary at the beginning as well
as at the end of the metastatic cascade [36].

The angiogenic activity is mediated by spe-
cific angiogenic molecules released from the tu-
mor cells per se or from cells recruited to the
area (macrophages and mast cells) [5]. It is now
known that, in solid tumors, there is a prevascu-
lar phase during which little or no angiogenic
activity is released by the tumor cells and that,
despite their proliferative capacity, such tumor
cells can not expand the tumor population be-
yond a few cubic millimeters [36]. The onset of
angiogenic activity does not require that all tu-
mor cells become angiogenic. In fact tumors
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appear to be heterogeneous for angiogenic ac-
tivity. Consequently, it is imperative to deter-
mine microvessel density in the areas of the
most intense neovascularity (hotspot) [36]. Dif-
ferent median values have been reported in dif-
ferent studies on breast cancer. In an overall
analysis of published data, the highest concen-
tration of about 100 microvessels per mm2 was
reported when node-positive breast carcinoma
was included in the study [35,25].

In our study the mean MVC was 19.7 per
X400 field. The cutoff was defined to be less
than 15 as it corresponds to the MVC of the
25th percentile of the tumors [14]. Low MVC
with a mean of 9.3 per X400 field constituted
62.8% and high MVC with a mean of 27.5 per
X 400 field constituted 37.2% of our cases.
Similar findings were reported by Obermair et
al. [27] who reported a percentage of (62% and
38% respectively). Hieman and his colleges [14]
reported a slightly higher figures of the mean
MVC (22.4 per X400 field) and high MVC was
encountered in 72% of their cases. This differ-
ence might be attributed to the difference in pri-
mary antibody used to assess angiogenesis
(CD34). In our study a significant correlation
between MVC score and tumor size was detect-
ed. Most of tumors less than 2 cm showed low
MVC (88.2%), whereas, 53.8% of tumors more
than 2cm showed high MVC. This goes in con-
cordance with Linderholm et al. [23] and Medri
et al. [24]. There was no significant correlation
between MVC and age, tumor grade or ER stat-
us. The same observation was reported by Me-
dri et al. [24].

In this work, a significant inverse correlation
between nm23 level and MVC was observed.
High nm23 which was detected in 59% of tu-
mors showed low MVC, whereas, low nm?23
level detected in 81% of tumors showed high
MVC. The same observation was detected by
Heimann et al. [13].

In the present study follow up of 39 patient
for 5 years revealed that relapse was encoun-
tered in 35.9%. Relapse rate by the end of third
year was only 12.8%. The majority of relapses
were due to distant metastasis (13 patients had
distant metastasis and one patient had local re-
currence). The 3- year disease free survival
(DFS) was 87.2% and the Syear-DFS was
64.1%. Higher figures were reported by Gaspa-
rini et al. [9], who reported 5-year DFS of 82%.
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Medri et al. [24] reported 5-year DFS of 75%
and Heimann et al. [15] reported 14 -year DFS
of 68%. The reason for this difference could be
attributed to the following facts: 41.9% of our
patients were pre-menopausal women, larger
size of tumors included in our study (60.5% of
tumors were 2-5 cm), lower incidence of grade
I tumors (7%) and 44.2% of our patients did not
receive any adjuvant treatment. ELBolkainy [4]
stated that breast cancer in Egyptian patients is
biologically more aggressive than that encoun-
tered in the west and that could be explained by
the predominance of pre-menopausal patients
and the late presentation of patients at an ad-
vanced stage. In our study tumor size as well as
ER status proved to be an informative parame-
ters to predict biologic behavior of node- nega-
tive breast carcinoma. Tumor size was found to
affect disease free survival rates (12.5% of pa-
tients with tumors < 2cm relapsed in compari-
son to 52.2% of patients with tumors > 2cm).
Several studies have correlated tumor size with
survival in node-negative breast cancer [15,

24,2].

Our study has established the role of nm?23
and MVC as prognostic indicators in node neg-
ative breast cancer. nm23 level correlated sig-
nificantly with disease free survival. The out-
come was significantly better in the patients
with high nm23 scores than those with low
nm?23 scores. The 5-year DFS was 84% in the
patients with high nm23 as compared with 45%
in low nm23 tumors. The same findings were
reported by Heimann et al. [13]. In our cases,
the extent of tumor angiogenesis also had a
highly significant prognostic value. The 5-year
DFS was 88% in patients with low MVC as
compared to 27% in tumors with high MVC.
The same findings were reported by Heimann
et al. [14,12,15], Medri et al. [24] and Coradini et
al. [2].

In this work, using the combination of both
nm?23 level and MVC, we could identify a high
risk group of NNBC, as it was found that pa-
tients with both low nm23 and high MVC had
more than 10 fold increase in the relapse rate
compared with those having both high nm23
and low MVC. Relapse rate was 75% versus
6.3%. The 5-year disease free survival was 25%
for the high risk group of patients compared to
93.7% for the low risk group of patients. The
difference was statistically highly significant. In
our study multivariate analysis proved that
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MVC is the only independent prognostic factor.
Regarding the group of patients with high
MVC, in whom the prognosis was poor (5-year
DES was 26.7%), we wanted to determine
whether nm23 had an additional prognostic val-
ue. In the group of patients with high MVC,
high nm23 patients had a better 5-year DFS
than low nm23 (33% versus 25%); the differ-
ence did not reach a statistically significant val-
ue. However, among low nm23 group the 5-
year DFS is significantly better if MVC is low
compared with high MVC (75% versus 25%).

In our study both radiotherapy and chemo-
therapy had no significant impact on 5-year
DFS. However the incidence of local recur-
rence was only 7% of the relapsed cases. This
goes in concordance with Ragaz et al. [29], who
stated that adjuvant post-operative radiotherapy
and chemotherapy showed a decreased inci-
dence of loco-regional relapse which could be
explained by the marked improvement of the
quality of radiotherapy given as well as the
wide use of systemic adjuvant treatment in indi-
cated patients. However, in the high risk group
of patients, 40% of patients that received post-
operative radiotherapy and chemotherapy had
relapsed, whereas, all cases who did not receive
post operative radiotherapy and chemotherapy
had relapsed, the difference was statistically
significant. This goes in concordance with
Quiet et al. [28] who stated that the use of adju-
vant chemotherapy in node- negative breast
cancer had been shown to improve the short-
term (5-year) disease-specific survival rate.

In conclusion, both nm23 level and MVC
appear to contribute valuable additional prog-
nostic information in node -negative breast can-
cer patients. MVC proved to be the most impor-
tant tumor factor predicting outcome. Further-
more, evaluation of nm23 level and MVC to-
gether proved to be a better prognostic indicator
in NNBC. So, using both of them together
could be a guide for therapy, as depending on
nm?23 level and MVC we could identify a group
of patients who are at high risk of developing
recurrence and who may benefit greatly from
adjuvant treatment.
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