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INTRODUCTION

Breast cancer is the commonest cancer
among women worldwide. It accounts for 33%
of all female cancers at the National Cancer In-
stitute, Cairo University [6].

Treatment of the axilla by surgery with or
without radiotherapy remains an integral part of
the management of patients with invasive breast
cancer. In general, the standard treatment of the
axilla involves axillary lymph node dissection
(ALND) in which surgical clearance of axillary
nodes with a minimum of level I & II is per-
formed. ALND is an effective staging proce-
dure and is essential for local control of the dis-
ease in the axilla. The ability of a level I/II
dissection to provide adequate regional control
in a group of patients, who already have a 32%
rate of pretreatment level III nodal metastases,
is of great concern. A less complete axillary
procedure is associated with a higher rate of ax-
illary failure [1,26]. Level III dissection is prob-
ably superior to radiotherapy in preventing axil-
lary relapse which is a miserable condition that
is difficult to treat [9,11].

With increased emphasis on mammographic
screening and early detection, the incidence of
node positive breast cancer is decreasing. To-
day, in western series, only 30% to 40% of all
invasive breast cancers are node positive [15].
Hence, the clinical staging of regional lymphat-
ics and the emergence of intraoperative lym-
phatic mapping and sentinel lymphadenectomy

ABSTRACT

Background: Although axillary lymph node metastasis
is one of the most important determinants of breast carci-
noma prognosis and adjuvant therapy, the patterns of axil-
lary lymph node metastasis from breast cancer remain un-
clear.

Materials and methods: Fifty female patients with op-
erable invasive breast cancer underwent complete axillary
lymph node dissection (ALND), as part of their therapy.
Forty-six patients underwent modified radical mastecto-
my, three underwent radical mastectomy and one under-
went breast conserving surgery. The number of positive
nodes, as well as their levels were recorded. Special group
of lymph nodes at the cords of the brachial plexus, named
brachial lymph nodes (BLN), were resected separately.
Detailed pathological study of the tumor and detected
nodes were done.

Results: Thirty-seven patients (74%) were premeno-
pausal and 26% were postmenopausal. The median age of
the studied group was 45 years. Tumor was found in the
upper outer quadrant in 50% of the cases. Invasive duct
carcinoma was the commonest histopathological type
(84%). Patients with stage II constituted 84% of the total
sample, while stage III were 16%. The median number of
nodes identified in the dissection was 18.5 lymph nodes.
A total of 41 patients (82%) showed pathologic involve-
ment of lymph nodes, 46% had 1 to 3 positive nodes and
24% had 4 to 9 positive nodes. The frequency of lymph
node metastasis was 80% at level I, 34% at level II, 20%
at level III and 4% at BLN. Brachial nodes were detected
in 22 patients (44%). Their number ranged from 1 to 4
with a mean of 1.86. Only two patients (4%) had positive
BLN associated with lymph node metastases at all levels
of the axilla.

Conclusion: In Egypt, we are still dealing with rela-
tively advanced cases of breast cancer. Complete ALND
is advised in all patients with invasive breast cancer.
BLND is specially recommended in patients with clinical-
ly positive axillary lymph nodes.
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sonography and bone scanning were done. Ac-
cording to the international TNM staging sys-
tem, all patients had operable breast cancer T1,
T2, T3; any N, M0 were included in the study.
Patients with locally advanced and metastatic
breast cancer were excluded from the start. All
patients were candidates to surgery either radi-
cal mastectomy, modified radical mastectomy
or breast conserving surgery.

Forty-six patients underwent modified radi-
cal mastectomy, three underwent radical mas-
tectomy and one patient underwent breast-
conserving surgery. The specimens were exam-
ined pathologically and the tissues removed
were assessed regarding the site and size of the
tumor. The tissues removed were preserved in
formaldehyde and then dissected meticulously
for detection of the total number of lymph
nodes in the axilla. The breast tissues processed
were routinely embedded in paraffin. Sections
were prepared and stained by Hematoxylin and
Eosin, examined microscopically for histologi-
cal type and grade of the tumor. Different cut
sections were taken from different lymph nodes
detected and were prepared and examined for
the presence or absence of metastatic deposits
and the presence of capsular invasion. The
number of positive nodes, as well as their level,
was recorded.

The brachial nodes were defined in this
work as the pad of fat containing lymph nodes
anterior and above the cords of the brachial
plexus, behind the insertion of the pectoralis
minor muscle and medial to coracobrachialis
muscle. This pad of fat, which was taken separ-
ately, was examined carefully to detect the
presence of any lymph nodes. These nodes
were examined microscopically and any posi-
tive nodes were reported. Routine postoperative
care was adopted and all the patients had une-
ventful postoperative periods. Follow-up of all
patients especially for arm edema was done for
a minimum of one year.

RESULTS

The present study was conducted on fifty fe-
male patients with primary breast cancer. Their
age ranged from 29 to 70 years with a median
age of 45 years and a mean of 47 years. The
highest frequency of age was found between 41
and 50 years (44%). Thirty-seven patients
(74%) were premenopausal (below 50 years)

to obviate complete axillary lymph node dissec-
tion in patients with breast carcinoma is cur-
rently receiving much attention in the medical
literature for early breast cancer [4,32]. The val-
ue of axillary dissection is to provide accurate
prognostic information as well as excellent lo-
cal control and to improve the survival rate in
the node positive group [17].

In addition, nodal status has been one of the
most important determining factors in recom-
mending adjuvant chemotherapy for patients
with breast carcinoma [5]. It was suggested that
improved survival is associated with a more
complete axillary lymph node dissection in pa-
tients with stage I breast cancer [25]. For proper
diagnosis, the surgeon should provide the pa-
thologist with a specimen containing at least 10
lymph nodes [3]. There is a 25-30% error in the
clinical staging of the axilla, that is 25% of pal-
pable nodes will be uninvolved on histological
analysis, while 30% of axilla with no palpable
nodes will be involved. As a consequence, axil-
lary dissection has been the standard method to
evaluate axillary node involvement [24].

However, variations in axillary anatomy
have not been described in most texts of opera-
tive surgery or anatomy [16]. So, come the im-
portance of determining the potentially in-
volved groups of axillary lymph nodes in
patients with invasive breast cancer.

The aim of this work is to highlight the pat-
tern of axillary node metastases in Egyptian pa-
tients with breast cancer. Moreover, we have to
detect any variations in the sites of lymph node
groups to be involved as well as the nodal bear-
ing tissue in the pad of fat anterior and above
the cords of brachial plexus (brachial nodes).

PATIENTS AND METHODS

The present prospective study was conduct-
ed on fifty female patients with operable pri-
mary breast cancer treated in the department of
surgery, National Cancer Institute, Cairo Uni-
versity, between December 1998 and April
2000.

After admission, all patients were subjected
to full history, thorough clinical examination,
preoperative investigations including CBC, liv-
er function tests, kidney function tests, blood
sugar test, as well as mammography. Metastatic
work up in the form of chest X-ray, abdominal
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the tumor site in the breast, as shown in Table
(3).

It was also observed that, as the tumor size
increased, more lymph node levels were in-
volved (Table 4).

The relation between histopathological types
of the tumor and the level of axillary lymph
node metastasis was not obvious in this study
(Table 5).

It seems that the tumor size and site were
more important in determining the level(s) of
axillary lymph nodes to be affected.

As regards the relation between the tumor
grade and the levels involved, no conclusions
could be done because most of the tumors in
this work were grade II, only four tumors were
of grade III as shown in Table (6).

Follow-up of the cases for a minimum of
one year revealed that none of them developed
arm edema in spite of brachial node dissection
in conjunction with axillary clearance to level
III nodes.

and thirteen patients (26%) were postmenopau-
sal (above 50 years).

The tumor site was found more commonly
in the upper outer quadrant of the breast (in
50% of cases), followed by the retro-areolar re-
gion (in 18% of cases), then the other quad-
rants.

As regards surgical staging, about 80% of
the tumors were T2, while T3 constituted 18%
of cases and T1 were only in 2%. The tumor
size ranged from 1 to 10 cm with a median tu-
mor size of 4 cm.

As regards the pathological typing, invasive
duct carcinoma was the commonest histopatho-
logical type (84%) Pathological staging re-
vealed that patients with stage II constituted
84% of the total sample, while those with stage
III were 16%.

The number of the examined lymph nodes in
the 50 patients ranged from 10 to 30 lymph
nodes with a median of 18.5 lymph nodes. The
brachial nodes were detected in 22 patients of
the fifty cases (44%). Their number ranged
from one to four lymph nodes with a mean of
1.86. However, only two patients of the total
study (4%) had been proved to have positive
brachial lymph nodes (Figs. 1&2). There were
associated lymph node metastases in all levels
of the axillary lymph nodes in these two pa-
tients. In both of them, the tumor was T2 (4 cm
each), both were premenopausal and the tumors
were invasive duct carcinoma on histopatholog-
ical study.

Among the 50 patients, 41 patients showed
pathologic involvement of lymph nodes (82%),
46% had one to three positive nodes and 24%
had four to nine positive lymph nodes. The rest
(9 patients constituting 18%) had no lymph
node deposits.

In positive lymph node patients, the inci-
dence of positive nodes at different levels of the
axilla is shown in Table (1). Capsular invasion
was evident in 22/41 patients with positive axil-
lary lymph nodes.

The frequency of lymph node metastases in
each level is shown in Table (2). Level I
showed the highest frequency (80%).

The present results show that level I axillary
lymph nodes were especially affected, whatever

Table (1): Incidence of positive nodes in different levels
of axillary lymph nodes (41 patients with posi-
tive nodes).

Level of positive
axillary lymph

nodes

No. of
cases Percent (%)

Level I alone
Level I & II
Leve I,II & III
Level III alone

Total

23
8
9
1

41

56.1
19.5
22
2.4

100

Table (2): Frequency of positive nodes in each level of ax-
illary lymph nodes (50 patients).

Axillary lymph
nodes metastasis

No. of
cases Percent (%)

Negative axillary L.N.
metastasis

Level I
Level II
Level III
Brachial L.N. metastasis

9

40
17
10
2

18

80
34
20
4
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Table (3): Relation between tumor site and level of positive axillaty lymph nodes.

Tumor site
Total No. of cases

in each group

Level I

U.O.Q.
U.I.Q.
L.I.Q.
L.I.Q.
Retroareolar region
Multicentric tumor

25
7
5
2
9
2

19
6
5
1
7
2

Level II Level III Brachial L.N.

No. % No. % No. % No. %

76
85.7
100
50
77.8
100

8
1
1
1
4
2

32
14.3
20
50
44.4
100

6
-
-
-
4
-

24
-
-
-

44.4
-

1
-
-
-
1
-

4
-
-
-

11.1
-

U.O.Q.: Upper outer quadrant.
U.I.Q. : Upper inner quadrant.
L.O.Q.: Lower outer quadrant.
L.I.Q. : Lower inner quadrant.

Table (4): Relation between tumor size and level of positive axillary lymph nodes.

Tumor size Total No. of cases
Level I

T1 (< 2 cm)
T2 (2-5 cm)
T3 (> 5 cm)

1
40
9

1
31
8

Level II Level III Brachial L.N.

No. % No. % No. % No. %

100
77.5
88.9

1
12
4

100
30
44.4

-
8
2

-
20
22.2

-
2
-

-
5
-

Table (5): Relation between tumor histology and level of positive axillary lymph nodes.

Tumor histology Total No.
of cases

Level I

Invasive duct ca.
Invasive lobular ca.
Combined duct & lobular ca.
Multicentric invasive duct ca.
Multicentric invasive lobular ca.

42
5
1
1
1

33
4
1
1
1

Level II Level III Brachial L.N.

No. % No. % No. % No. %

78.6
80
100
100
100

11
3
1
1
1

26.2
60
100
100
100

7
2
1
-
-

16.7
40
100

-
-

2
-
-
-
-

4.8
-
-
-
-

Table (6): Relation between tumor grade and level of positive axillary lymph nodes.

Tumor
grade

Total No. of cases
(50 aptients)

Level I

G I
G II
G III

0
46
4

-
38
2

Level II Level III Brachial L.N.

No. % No. % No. % No. %

-
82.6
50

-
17
-

-
37
-

-
10
-

-
21.7
-

-
2
-

-
4.4
-
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the corresponding age in western countries) [6].
This may explain the more aggressive nature of
the disease among Egyptian patients.

Most patients (84%) had stage II disease.
The commonest site for breast cancer was the
upper outer quadrant that constituted 50% of
the studied cases. This observation is confirmed
by many authors [6,10,23]. T2 constituted the
majority of cases (80%), T3 constituted 18%
and T1 were 2%, with a median tumor size of 4
cm. Invasive duct carcinoma was found to con-
stitute 84% of the pathological types in this se-
ries of tumors. This is not different from other
reports on the common pathological types
[6,22,31]. The majority of cases (92%) were
grade II, while grade III tumors constituted only
8% of the studied patients, with no grade I cas-
es.

Although the majority of cases (82%) were
T1 and T2, only one case underwent conserva-
tive mastectomy, as most of them did not fit
within the rules adopted in our department for
breast conservation. These rules include:
1- Tumor size 3 cm or less.
2- Tumors that showed evidence of multicente-

ricity in mammography or extensive intra-
duct component at frozen section study were
not included.

3- Central tumors were excluded.
4- Ptotic breasts as well as huge breasts espe-

cially in elderly and obese patients were not
included for their poor cosmetic results.

5- Patient's preference and written consent were
also important factors in patient selection for
conservative mastectomy.

There is a great difference between the kind
of breast cancer we face and that reported in
different series in western countries. This could
be revealed if we compare our data with those
reported in 1999 by Brenin et al. [2], where pa-
tients with clinical T1a tumors were 87% and
grade I histology mounted to 92%, while pa-
tients with favorable tumor types constituted
91% of cases.

Axillary lymph node status is the most pow-
erful prognostic factor in breast carcinoma. Ax-
illary lymph node dissection is an important
procedure in the surgical treatment of breast
cancer. It is the gold standard for staging breast
cancer and an important tool in the locoregional

DISCUSSION

Breast cancer is the commonest cancer
among women, contributing for 30% of all fe-
male cancers. It affects one in 14 women during
their life time, almost one every three affected
women will die of the disease. Breast cancer
constitutes 33% of all female cancers at the Na-
tional Cancer Institute, Cairo University [6].

In the present work, 50 female patients with
operable breast cancer were treated surgically
by modified radical mastectomy (46 patients),
radical mastectomy (3 patients) or breast con-
serving surgery (one patient), in a prospective
non-randomized study. About 75% of the stud-
ied patients were premenopausal with a mean
age of 47 years (i.e. one decade younger than

Fig. (1): Diagramatic scheme of the brachial lymph nodes. 1- Ce-
phalic vein. 2- Axillary vein. 3- Insertion of pectoralis minor
muscle (cut). 4- Corachobrachialis muscle. 5- Cords of bra-
chial plexus. 6- Pad of fat containing brachial lymph nodes.
7- Subsecapsular vessels. 8- Nerve to latissmus dorsi muscle.
9- Latissmus dorsi muscle. 10- Pectoralis major muscle (re-
tracted).

Fig. (2): Axillary dissection of brachial lymph nodes. A: Axillary
vein. P.M.: petoralis minor muscle. C: Cords of brachial plex-
us. The forceps points to the brachila lymph nodes.
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more than adequate.

In our studied cases, the number of axillary
lymph nodes in the delivered surgical speci-
mens ranged from 10 to 30 lymph nodes with a
mean of 18.9 lymph nodes. Studies have ad-
vised that the minimum number of axillary
lymph nodes to be examined to accurately de-
termine nodal positivity or negativity should be
at least 10 lymph nodes [3].

Iyer et al. [13] showed that the accuracy of
the extent of axillary nodal positivity was relat-
ed to the number of nodes examined. For pa-
tients with T1 tumors and 1,2 or 3 positive
nodes, the minimum number of nodes exam-
ined needed for 90% accuracy is 19,20 & 20
nodes, respectively. For T2 tumors and 1,2 or 3
positive nodes a minimum of 20 nodes is re-
quired. These data emphasize how crucial prop-
er axillary clearance is needed in the manage-
ment of beast cancer.

In their valuable work, Utada et al. [27]
showed that when the prognosis of breast can-
cer was considered from the viewpoint of
lymph node metastasis, the location of lymph
node metastasis (location number) as described
in general rules was an excellent classification.
However, we should be aware of possible dif-
ferences in the prognosis depending on the
number of positive nodes, as this is masked by
the location number.

Variations in axillary anatomy have not been
described in most texts of operative surgery or
anatomy [16]. There are a few other lymph
nodes associated in an indirect way with the
breast [7].

In this work, we investigated what we call
the brachial nodes contained within the pad of
fat seen anterior and above the cords of the bra-
chial plexus, behind the insertion of the pector-
alis minor muscle and medial to the coracobra-
chialis muscle. One to four lymph nodes were
observed in 44% of patients.

In 22 patients with proved brachial nodes,
more than 15 axillary nodes were harvested to
the pathologist. Moreover, 9% of these 22 pa-
tients proved to have positive brachial nodes
and all the three levels of axillary nodes in
these patients were positive. However, none of
these patients developed arm edema during at
least one year of follow-up period.

control as well as its impact on deciding subse-
quent adjuvant therapy. However, it is associat-
ed with significant morbidity in terms of axil-
lary pain, numbness and lymphedema.

The present study showed that among the 50
patients, 41 showed pathological involvement
of lymph nodes (82%). On the other hand, in
western countries, due to adopting early detec-
tion programs with widespread use of mammo-
graphic screening, only 30-40% of all invasive
breast cancers are node positive. Therefore, two
thirds of their patients have histologically nega-
tive nodes [15].

This explains the numerous reports that
flooded the medical literature about the intraop-
erative lymphatic mapping and sentinel lym-
phadenectomy to avert axillary dissection with
its complications in almost two-thirds of the ax-
illary negative patients. However, the difficulty
of using prediction models of axillary node in-
volvement should not be underestimated [12,14,
18,19,20,28,30].

In Egypt, in spite of the increased awareness
of cancer and attempts at early detection, we
are still facing relatively advanced cases with
clinically palpable axillary nodes. The present
study showed that 82% of the patients had no-
dal metastases. Whatever the tumor site in the
breast, level I was the commonest to be in-
volved with metastases. However, levels I,II,III
were involved with metastases in 22% of pa-
tients with positive axillary nodes. In one pa-
tient, level III was the only site of axillary
lymph node metastasis. Thus, complete axillary
lymph node dissection is required for proper
staging and for therapeutic potentials. This is in
favor with Stewart et al. [26] who reported that a
less complete axillary procedure was associated
with a higher rate of axillary failure. Moreover,
level III dissection is probably superior to radi-
otherapy in preventing axillary relapse [9];
when it occurs it is a miserable condition that is
difficult to treat due to involvement of axillary
vessels and cords of the brachial plexus [11,21].

Voss et al. [29] showed a high rate of level
III lymph node metastasis, even in well differ-
entiated tumors and until down staging was
demonstrated following induction therapy they
showed that a level III clearance offers the best
prospect for axillary control. Hence, this work
cannot agree with the old opinion given by
Fisher et al. [8] that lower axillary dissection is
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of axillary dissection in primary breast cancer. J.
Clin. Oncol., 4: 623-633, 1986.

4-  Dale P.S. and Williams J.T.: Axillary staging uti-
lizing selective sentinel lymphadenectomy for
patients with invasive breast carcinoma. Am.
Surg., 64 (1): 28-31, 1998.

5-  Dowlatshahik K., Fan M., Snider H.C. and Habib
F.A.: Lymph node micrometastasis from breast
carcinoma: reviewing the dilemma. Cancer, 80
(7): 1188-1197, 1997.

6- El-Bolkainy M.N.: Topographic pathology of
cancer. 2nd ed., NCI, Cairo University, 2000.

7-  Ellis H., Skandalakis J.E. and Colborn G.L.: Sur-
gical embryology and anatomy of the breast and
its related anatomic structures. Surg. Clin. N.
Am., 73: 611-632, 1993.

8-  Fisher B., Wolmark M. and Bauer M.: The accu-
racy of clinical nodal staging and of limited axil-
lary dissection as a determinant of histologic no-
dal status in carcinoma of the breast. Surg.
Gynecol. Obstet., 152: 765-771, 1981.

9-  Fisher B., Bauer M., Margolese R. and Wolmark
M.: Ten-year results of a randomized clinical
trial comparing total mastectomy and lumpecto-
my with or without irradiation in the treatment
of breast cancer. N. Engl. J. Med., 21: 665-674,
1985.

10- Haagensen C.D.: Anatomy of the mammary
glands. In  Haagensen C.D. (ed.),: Disease of the
breast. 3rd ed., Philadelphia, WB Saunders, 37-
56, 1986.

11- Hoskin P.J., Rajan B.  and  Ebbs S.:  Selective
avoidance of lymphatic radiotherapy in the con-
servative management of early breast cancer.
Radiother. Oncol., 25: 83-88, 1992.

12- Imoto S. and Hasebe T.: Initial experience with
sentinel node biopsy in breast cancer at the Na-
tional Cancer Center Hospital East. Jpn. J. Clin.
Oncol., 29 (1): 11-15, 1999.

13- Iyer R.V., Hanlon A., Fowble B., Freedman G.,
Nicolaou N., Anderson P., Hoffman J., Sigurad-
son E. and Torosian M.: Accuracy of the extent
of axillary nodal postivity related to primary tu-
mor size, number of involved nodes and number
of nodes examined. Int. J. Radiat. Oncol. Biol.
Phys., 47 (5): 1177-1183, 2000.

14- Jaderborg J.M.,  Harrison P.B.,  Kiser J.L.  and
Maynard S.L.: The feasibility and accuracy of
the sentinel lymph node biopsy for breast carci-
noma. Am. Surg., 65 (8): 699-705, 1999.

15- Jatoi I.:  Management  of the axilla in primary
breast cancer. Surg. Clin. N. Am., 79: 1061-
1073, 1999.

In the standard nodal dissection of breast
cancer, we are limited to nodal bearing tissues
at the level of the lower border of the axillary
vein. Extension of the nodal dissection beyond
that level carries the risk of post-dissection arm
edema. However, removal of the brachial plex-
us nodes does not interfere with this concept, as
it does not interrupt the lymphatic channels at
the upper border of the axillary vein that drain
the upper limb. Removal of such nodes pre-
vents local recurrence at the brachial plexus,
which is usually beyond resection.

Moreover, the present study showed that the
tumor site and size were more important in de-
termining the level(s) of axillary lymph nodes
that will be affected with metastasis. This is
consistent with what was stated by Iyer [13].

Conclusion:
In Egypt, breast cancer is more aggressive

and we are still dealing with relatively ad-
vanced cases. Complete axillary lymph node
dissection (ALND) is advised in all patients
with invasive breast cancer for proper staging
and therapeutic purposes. The accuracy of the
extent of axillary lymph nodal positivity is in-
fluenced by the number of observed positive
nodes, tumor size and the number of nodes ex-
amined. Under-estimation of the number of
positive nodes will result in errors in the assess-
ment of individual risk for loco-regional recur-
rence, distant lesions, death rate and will ad-
versely impact on treatment.

Brachial lymph node dissection is especially
recommended in breast cancer patients with
clinically positive axillary lymph nodes. Further
studies are recommended on more cases, to do
step sectioning every 10 to 20 microns and to
apply cytokeratin immunohistochemistery to
know the exact incidence of metastases in these
nodes.
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