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BreASt LyMPhAtICS AnD SentIneL LyMPh noDe BIoPSy (Abstract): highly variable, 
the lymphatic drainage of the breast is mainly directed to the axillary lymph nodes through a 
superficial and a deep system. the axillary lymph nodes are anatomically divided in five groups, 
whereas from a surgical point of view there are three different levels, in regard to the pectoralis 
minor muscle. In breast cancer one of the most powerful predictor of prognosis is the axillary 
lymph node status at surgery. Lately the sentinel node biopsy technique has replaced the axillary 
node dissection as gold standard in selected cases. there are numerous techniques that can be used 
to locate the sentinel lymph node, but in breast cancer the gold standard is considered the dual 
technique of blue dye and radioisotope injection. Controversy over the site of the tracer injection 
persists, but it appears that the peritumoral injection of the tracer would be optimal for the iden-
tification of the sentinel lymph node in breast cancer. Key-words: BreASt LyMPhAtICS, 
BreASt CAnCer, SentIneL LyMPh noDe BIPoSy

Well-known for their remarkable variability, 
the lymphatics of the breast can be divided into 
a superficial system and a deep system. the 
superficial lymph of the breast is drained 
through two plexuses (the superficial skin plex-
us and the subdermal plexus of Sappey) in the 
pectoral group of the axillary lymph nodes, 
consisting of 4-8 lymph nodes usually sur-
rounding the lateral thoracic artery, and then in 
the central and apical groups of the axillary 
lymph nodes. the deep lymph of the breast 
parenchyma will reach the subdermal plexus 
and its drainage follows a main route and sev-
eral secondary routes. the main route is rep-
resented by two or three lymph vessels which 
pass underneath the inferior border of the pec-
toralis major muscle, connecting the subdermal 
plexus and the central axillary lymph nodes. 
Although highly variable, the secondary routes 
usually can be defined in regard to the quad-
rants of the breast. the lymph from the lateral 
quadrants will reach the pectoral axillary lymph 

nodes, while the lymph from the supero-medi-
al quadrant will be drained into the ipsilateral 
parasternal lymph nodes. From here, the lymph 
can follow several pathways, reaching the con-
tralateral parasternal and eventually axillary 
nodes, the anterior mediastinal and hilar pul-
monary nodes or the lymph nodes alongside the 
intercostal arteries, thus explaining the evolu-
tion of lymphatic metastases in breast cancer. 
From the infero-medial quadrant, the lymph 
will reach the phrenic (diaphragmatic) lymph 
nodes and eventually the hilar hepatic nodes.

to summarize, the vast majority of the 
lymph (more than 75%) of the breast reaches 
the axillary lymph nodes, anatomically divided 
in five groups (pectoral, subscapular, brachial, 
central and apical). From a surgical point of 
view, the axillary lymph nodes are described in 
regard to the pectoralis minor: the first level 
includes the nodes located inferior to the pec-
toralis minor, the second level comprises the 
nodes posterior (i.e. deep) to the pectoralis 
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minor, while the third level is composed of 
those lymph nodes located between the supe-
rior border of the pectoralis minor and the 
clavicle. 

In breast cancer one of the most powerful 
predictor of prognosis is the axillary lymph 
node status at surgery. For a long time axillary 
lymph node dissection has been the gold stand-
ard of treatment. however, this procedure is 
associated with long-term complications, such 
as lymphoedema of the arm, recurrent pain, 
paresthesia or limitation of the arm abduction. 
Lately the sentinel node biopsy technique has 
replaced the axillary node dissection as gold 
standard in selected cases, namely in the clini-
cally demonstrated absence of node involve-
ment (n0), which is the most important indica-
tion for sentinel node biopsy. Based on the 
availability of the histopathological informa-
tion, the indications in relation to the tumor 
size may vary. In the absence of any histopatho-
logical examination, patients with tumors smaller 
than 2 cm (t1c or less) are eligible for sentinel 
lymph node biopsy. non-invasive cancers or 
those types of breast cancer associated with a 
favorable prognosis (i.e. mucinous carcinoma, 
tubular carcinoma, spindle cell carcinoma, apo-
crine cell carcinoma, secretory carcinoma or 
adenoid cystic cancer) can benefit from sentinel 
node biopsy regardless of the tumor size. Inva-
sive lobular cancer and scirrhous cancers need 
to be smaller than 2 cm (t1c or less), while 
squamous carcinomas and medullary carcino-
mas must be smaller than 3 cm (t2 or less). 

the concept is based on the orderly progres-
sion of malignant cells throughout the lym-
phatic system, the sentinel lymph node being 
the first lymph node in which the lymph from 
the breast tumor drains, thus being the first 
possible site for lymphatic involvement. It ap-

pears that the state of the sentinel lymph node 
can quite accurately appreciate the state of the 
other regional lymph nodes, guiding the thera-
peutic decision. however, in order to ensure 
the success of the excisional biopsy followed by 
the histopathological and immunohistochemis-
try examination, the sentinel lymph node must 
be precisely identified. there are numerous 
techniques that can be used to locate the senti-
nel lymph node, but in breast cancer the gold 
standard is considered the dual technique of 
blue dye and radioisotope injection. Contro-
versy over the site of the dye and/or radioiso-
tope injection persists: some authors prefer the 
peritumoral injection, while some studies sup-
port the dermic and subdermic injection. 

however, in up to 10% of the cases the bi-
opsy of the sentinel lymph node comes with 
false-negative results. Possible explanations are 
mainly technical: the experience of the surgeon 
with the technique, or the injection of an inad-
equate quantity of the dye and/or radioisotope, 
making it impossible to reach the lymph node. 
however, there might be also an anatomical 
explanation for the false-negative results: the 
great variability of the lymphatic drainage of 
the breast does not allow a fair approximation 
of the probability that the tumor lymph is 
drained through lymphatics accompanying the 
internal thoracic artery. If the sentinel lymph 
node is located alongside the internal thoracic 
artery, the dermic, subdermic or subareolar 
injection sites (where only the subareolar plex-
us is injected with the tracer) may not reveal 
its presence, thus leading to false-negative re-
sults of the technique. this observation may 
lead to the conclusion that the peritumoral in-
jection of the tracer would be optimal for the 
identification of the sentinel lymph node in 
breast cancer. 
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