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Factors Predicting the Axillary Lymph Node Metastasis
in Breast Cancer: Is Axillary Node Clearance Indicated
in Every Breast Cancer Patient?
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Abstract The study was carried out to find out predictors of
axillary lymph node metastasis in breast cancer and to
evaluate its significance in selecting the group of patients in
whom axillary dissection could be avoided. Ninety-five breast
cancer patients who underwent mastectomy and axillary
dissection were included in the study. Factors like patient’s
age, tumor size, histopathological type, histological grade and
estrogen and progesterone receptor status were correlated with
the axillary metastases. Out of 95 cases axillary metastasis
was found in 47 (49.47%) cases. There was no correlation
between patient’s age and tumor size with axillary metastasis
(p>0.05). Based on histopathological typing tumors like
ductal carcinoma in situ, tubular carcinoma and mucinous
carcinoma showed less tendency for axillary metastasis (p<
0.046). Association was found between histological grade
and estrogen receptor and progesterone receptor positivity
with presence of axillary metastasis (p<0.001 and 0.002
respectively). The findings in this study indicate that breast
cancer patients having favorable histological type, grade I

tumors and estrogen and progesterone receptor negative
tumor are good candidates to avoid axillary dissection.
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Introduction

Axillary lymph node status is one of the most important
prognostic indicators in breast cancer and the detection of
nodal metastases is a key factor in recommending adjuvant
chemotherapy after surgery [1]. Widespread use of mam-
mography has resulted in marked increase in early detection
of breast cancer, improvement in therapy and declining
mortality [2]. The positive yield of axillary lymph node
dissection also decreases and node negative patients do not
benefit from axillary dissection but may suffer from its
complications [3]. Axillary lymph node dissection is now no
longer considered to be the standard treatment in all patients
with invasive breast cancer [4]. The present study was
undertaken to find out predictors of axillary lymph node
metastasis in breast cancer which will help to select the group
of patients in WHOM axillary dissection can be avoided.

Material and Methods

This was a retrospective study carried out in a tertiary care
teaching hospital from June 2007 to May 2010. Study
included 95 breast cancer patients who underwent mastec-
tomy with axillary dissection. Patients with T4 tumor,
history of previous lumpectomy and who had taken
preoperative chemotherapy were excluded. Various factors
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like patient’s age, tumor size, histopathological type,
histological grade and estrogen and progesterone receptor
status were correlated with the axillary lymph node
positivity. All the above mentioned data was collected from
available clinical and histopathology records. The breast
cancer was classified as per WHO recommendation into the
following histological types—Ductal carcinoma insitu
(DCIS), infiltrating duct carcinoma, infiltrating lobular
carcinoma, medullary, mucinous, tubular and metaplastic
carcinoma (Fig. 1). The Nottinghamm modification of the
Bloom-Richardson Grading system [5] was used for
histological grading of cancers (Fig. 2). Immunohistochem-
ical staining for estrogen receptor (ER) [NOVACASTRA
clone 6 F11] and progesterone receptor (PR) [NOVACAS-
TRA clone PGR312] was performed using the Streptavidin-
Biotin Immunoperoxidase procedure (Fig. 3).

Statistical Analysis

Descriptive analysis and chi-square test was used as test of
significance.

Results (Table 1)

The study included 95 cases of breast cancer, of which
47 (49.47%) showed axillary metastasis. Axillary lymph
nodes dissected and examined in each case varied from

3–26 with average of 13.8. Mean age of the patient at the
time of surgery was 49.32 years which ranged from 26–
80 years. Fifty-one (53.68%) patients were below
50 years of age. The tumor size was T2 (2–5 cm) in
46 (48.42%) patients and T1 (<2 cm) in 27.23%. No
correlation was observed between tumor size and
patient’s age with axillary metastasis (p>0.05). On
histological typing of breast cancer, 68 (71.57%) cases
were infiltrating duct carcinoma (IDC). Correlation was
noted between histological type of tumor and axillary
metastasis (p<,0.046). Tumors like DCIS, tubular carci-
noma and mucinous carcinoma showed less tendency for
axillary metastasis compared to IDC. As regards histolog-
ical grade, 49 (51.57%) patients had grade II tumors which
were more common than others. There was strong
association between histological grade and presence of
axillary metastasis (p<0.001). On ER and PR immuno-
histochemistry, ER and PR-negative status was signifi-
cantly associated with low risk of axillary node metastasis
(p<0.002).

Discussion

In India, cancer of the breast is the most common cancer
among women [6]. Standard treatment of carcinoma
breast is mastectomy with axillary lymph node dissection
(ALND). The dissection provides accurate prognostic
information as well as excellent local control and

Fig. 1 Photomicrograph show-
ing a Infiltrating duct carcinoma
b Infiltrating lobular carcinoma
c Mucinous carcinoma and d
Tubular carcinoma (H & E,
×100)
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improves the survival rate in the node positive group [7].
In addition, nodal status is one of the most important
determining factors in recommending adjuvant chemo-
therapy for patients with breast carcinoma [1]. Axillary
dissection can result in various early complications like
infection, seroma and haematoma as well as late compli-
cations like oedema, paraesthesia, stiffness, pain and
weakness of the upper extremity. Arm problems are
frequent after operation for breast cancer, and these
problems appear to increase the likelihood of psycholog-

ical distress [8]. With increased emphasis on mammo-
graphic screening and early detection, the incidence of
node positive breast cancer is decreasing. It must be noted
that, in Western series, 30–40% of all invasive breast
cancers are node positive. Therefore, two thirds of patients
have histologically negative nodes [9]. In the present study
axillary lymph nodes were negative in 48 (51.53%) cases.
This indicates that more than half of the patients did not
benefited from ALND instead they may suffer from its
complications.

Fig. 2 Photomicrograph show-
ing a Grade I b Grade II and c
Grade III infiltrating breast car-
cinoma (H & E, ×100)

Fig. 3 Breast cancer tumor nu-
clei showing a Estrogen Recep-
tor (ER) and b Progesterone
Receptor positivity (PR) on im-
munohistochemistry (IHC)
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In the present study 53.68% patients were below 50 years
of age and there was no correlation between patient’s age
and axillary metastasis. There was no significant relation-
ship between age and race and lymph node involvement
[10]. Among patients affected with breast cancer, younger
patients have a higher incidence of axillary nodal metasta-
ses than older patients [11].

Contrasting data have been published previously on the
incidence of axillary lymph node metastases according to
tumor size. Overall, the rate of axillary metastasis in
patients with pT1 breast cancers is 18–38.5% [12]. Most
of the patients in this study were of T2 and T3 tumor size
only 27.23% cases were of T1 (<2 cm) tumor size.
Possible reason for the larger size of tumor is that this
study was conducted in a general hospital where patients
come at the late stage of the disease. Results of our study
failed to document the association between small tumor
size and negative axillary lymph nodes. Various studies
have shown that the gross size of tumor is one of the
most significant prognostic factors in breast carcinoma

and there is increased incidence of axillary lymph node
metastases and decreased survival with increasing size of
the tumor [1].

IDC showed high rate of axillary metastasis compared to
DCIS, ILC, tubular carcinoma and mucinous carcinoma. This
highlights the point that histological type of tumor can be used
as useful marker for predicting axillary metastasis. It is
documented that histological subtypes with favourable prog-
nosis such as tubular, colloid, medullary and cribriform tumours
are associated with node negativity in most of the cases [3].

The present study showed that there was strong
association between histological grades of tumor with
axillary metastasis. Grade II and III tumors had chances
of positive axillary lymph nodes and grade 1 tumors
showed low rate of axillary metastasis. Various studies
have analyzed the importance of histological grade as a
prognostic factor in carcinoma of the breast. It has been
shown that patients with high grade tumors treated by
mastectomy have significantly high frequency of lymph
node metastases with four or more positive nodes; develop

No of cases Axillary lymphnode metastasis P value

Positive Negative

Patient’s Age NS

<50 years 51 (53.68%) 27 24
50–70 years 39 (41.05%) 19 20

>70 years 06 (6.31%) 01 05

Tumor Size NS

T1a 04 (4.21%) 01 03
T1b 07 (7.36%) 03 04

T1c 15 (15.78%) 05 10

T2 46 (48.42%) 24 22

T3 25 (26.15%) 14 09

Histological Type P<0.046

DCIS 04 (4.21%) 00 04
Infiltrating duct carcinoma 68 (71.57%) 36 32

Infiltrating lobular carcinoma 14 (14.73%) 07 07

IDC & ILC 03 (3.15%) 02 01

Mucinous carcinoma 02 (2.10%) 00 02

Medullary carcinoma 02 (2.10%) 01 01

Tubular carcinoma 01 (1.05%) 00 01

Metaplastic carcinoma 01 (1.05%) 01 00

Histological Grade P<0.001

I 21 (22.10%) 05 16
II 49 (51.57%) 24 25

III 25 (26.31%) 14 09

Hormonal Status P<0.002

ER + & PR + 37(38.94%) 27 10
ER + & PR − 21(22.10%) 10 11

ER-& PR + 08(8.42%) 02 06
ER-& PR − 29(30.52%) 08 21

Table 1 Correlation between
various factors and axillary
lymphnode metastasis in breast
cancer
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more systemic recurrences, and more of such patient’s die
of metastatic disease compared to patients with low grade
tumors [13, 14].

The findings of this study indicate that ER and PR-
negative status was significantly associated with low risk of
axillary node metastasis. Contrasting reports have been
documented regarding this. Actually, the presence of steroid
hormone receptors (ER and PR) represents a relatively weak
prognostic factor for patients with breast cancer, but these
receptors are the strongest predictive factors for response to
hormonal therapy. Most of the tumors are obviously receptor
positive [15]. Positive expression for ER and PR was
significantly correlated with histological grade, mitotic score
and nuclear pleomorphism [16]. In one of the series it has
been documented that patients who underwent sentinel
lymph node biopsy (SLNB), showed that the prevalence of
SLN metastases had an inverse relationship with a lack of
progesterone receptors [17]. The ER and PR levels do not
contribute to the prediction of lymph node metastases since
there was no correlation with node positivity [18].

With regard to the shift of diagnosis of breast cancer to
earlier stage it is important to seek a less invasive staging
method which will reduce the patient’s morbidity. The SLNB
method seems perspective [19]. Radioguided sentinel node
dissection offers a reliable way to assess nodal status in most
breast cancer patients [20]. This explains the significance of
intraoperative lymphatic mapping and sentinel lymphade-
nectomy to avert axillary dissection with its complications in
almost two-thirds of the axillary negative patients. However,
the difficulty of using prediction models of axillary node
involvement should not be underestimated [21–23].

Histological type of tumor, histological grade and ER—
PR status can predict the axillary metastasis while there was
no association between patient’s age and tumor size with
axillary metastasis in our study. Findings in this study
indicate that, breast cancer patients having favorable histo-
logical type, grade I tumors and ER and PR negative tumor
on biopsy are good candidates for SLNB to avoid axillary
dissection. However, larger controlled trials are required to
define the selection criteria of breast cancer patients in whom
axillary dissection can be avoided by using SLNB.
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