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Axillary Lymph Node Metastases in Breast Cancer
Cheng-Har Yip, MBBS, FRCS
From Department of Surgery, University Malaya Medical Center, Kuala Lumpur, Malaysia

Abstract:

Axillary lymph node status is the most accurate predictor of clinical outcome in breast cancer. Decisions on adjuvant chemotherapy and postmastectomy radiotherapy depends on not only axillary nodal status, but the number of nodes involved with tumour. Studies utilizing lymphoscintigraphy has shown that all quadrants of the breast drain into the axillary lymph nodes in over 90% of cases; however drainage from
the inner quadrants drain into the internal mammary lymph nodes in about 30% of cases. Whether or not internal mammary nodes require
biopsy remains debatable, as isolated internal mammary involvement is seen only in around 5-10% of cases. Whether axillary dissection is a
staging or therapeutic procedure is controversial. Although randomized controlled clinical trials have found no survival benefit between axillary dissection and no axillary surgery, there is an increased axillary recurrence rate when axillary dissection is not carried out. Nevertheless,
some studies have shown an improved breast cancer specific survival when a complete axillary dissection is done, especially if more than 6
nodes are removed. Axillary dissection can lead to significant morbidity such as lymphoedema and limited shoulder mobility, which can be reduced with sentinel lymph node biopsy. Sentinel lymph node biopsy has been shown to be reliable in determination of nodal status, with acceptable false negative rates; however there is a slightly increased axillary recurrence rate shown in some studies. Current clinical guidelines
allow sentinel lymph node biopsy as standard of care, but only in the presence of an experienced sentinel lymph node team.
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In the absence of distant metastases, axillary lymph node status
in breast cancer remains the most accurate predictor of clinical outcome.(1) The number of lymph nodes involved is also important in
prognosis.(2) Decisions about what type of adjuvant chemotherapy
to use, and whether radiotherapy is indicated is dependent on the
axillary lymph node status. The value of the axillary dissection is to
provide accurate prognostic information, provide excellent local
control, and improve the survival rate in the node-positive group.
(3) However the extent of axillary dissection is controversial;
whether a complete clearance is required or just a sampling has
been the focus of several studies. The surgical approach to the axilla in the management of breast carcinoma has been changing significantly in recent years; the concept of conservation, which has
been applied to the breast with the successful development of
quadrantectomy, now also involves the axillary lymph nodes. (4)
Current evidence suggests that sentinel lymph node biopsy, which
removes only a few initial nodes draining the axillary basin is sufficient if lymph nodes are not involved.
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Drainage of lymph from the breast
Lymph drainage from the breast is important in relation to malignant disease and is via the axillary and internal mammary nodes.
To a lesser extent lymph also drains by intercostal routes to nodes
adjacent to the vertebra. An early study comparing lymphatic
drainage to the axilla and internal mammary nodes from intramammary injections of radioactive colloidal gold injected preoperatively showed very little drainage to the internal mammary nodes, with
97% of the radioactivity found in the axillary nodes in postoperative radical mastectomy specimens, irrespective of the site of injection into the breast tissue and only 3% of the injectate was found in
internal mammary nodes. (5) However a more recent study on preoperative lymphoscintigraphy performed after injection of
99mTc-nanocolloid into the tumor showed that from all quadrants,
95.3% drained into the axilla, while 14.4% from the outer quadrants, and 37.4% from the inner quadrants drained into the internal
mammary lymph nodes. This study also reported that there appeared to be a difference between palpable and non-palpable tumours, where the non-palpable tumours were more likely to drain
into the internal mammary lymph nodes (32.2% vs 19.0%) regardless of the quadrant. A postulation for this is that for deep tumours,
which are non-palpable, the drainage is into the retromammarian
lymphatics which drain into the internal mammary lymph nodes.(6)
Drainage to the internal mammary node without drainage to the axillary node is very rare, and was seen only in 1% in a lymphoscintigraphy study. (7)
Anatomical considerations
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The axilla is a truncated pyramid with a base that is formed by
the skin of the axilla, and an apex formed by the costoclavicular
ligament between the first rib and the clavicle. The medial border
is the lateral chest wall covered by serratus anterior muscle, the lateral border the latissimus dorsi muscle, the posterior border the
subscapularis muscel and the anterior border is the pectoralis major
and pectoralis minor muscles. The superior border is the axillary
vein and inferiorly the axilla stops at the 4th intercostal space. Surgically the axillary nodes, can be divided into three groups in relation to the pectoralis minor muscle: level I nodes lie lateral to the
muscle; level II nodes lie behind the muscle; and level III (apical)
nodes lie between the muscle's medial border, the first rib, and the
axillary vein. The number of axillary nodes are variable, with on an
average, 20 nodes in the axilla; 13 nodes at level I, five at level II,
and two at level III. The drainage of lymph nodes is in an orderly
fashion from Level I to Level II and finally to Level III. However
5% of patients may have involvement of Level II and III without
involvement of Level I ("skip" lesions) because there is an alternative route, by which lymph can get to level III nodes without passing through nodes at level I, through lymph nodes on the undersurface of the pectoralis major muscle, the interpectoral nodes. It is
extremely rare to have involvement of the internal mammary
lymph nodes in isolation - this occurs in only about 5% of patients
and most of these have tumours involving the medial half of the
breast.(8)
Technical aspects of axillary dissection
Terminology for the extent of axillary dissection remain unclear, with terms such as axillary sampling, axillary dissection or
axillary clearance in common use. Strictly the terms used should
be limited to the extent of axillary dissection ie Level I dissection,
Level I - II dissection and Level I-III dissection (which is a full
clearance). The term low axillary dissection is used for a dissection that ends at the level of the intercostobrachial nerve and such a
dissection is appropriate for ductal carcinoma in situ. The term axillary sampling is imprecise and should not be encouraged.
The most appropriate level of axillary dissection for breast cancer remains unclear. If there is an involved lymph node in Level I,
there is a 12.5% chance of nodes at Level II or III being involved;
hence ideally if there is any node involvement, a full clearance
(Level I-III dissection) should be carried out. Thus, patients with
involved nodes after an axillary sampling / level I or Level II dissection would require axillary radiotherapy; however combination
of radiotherapy and a Level I-II dissection are associated with high
rates of lymphoedema of more than 30%. (8)
Some would argue that residual axillary disease can be treated
by adjuvant systemic therapy; however recurrent disease in the axilla can be distressing and difficult to treat. A prospective trial
looking at Level I vs Level I- III dissection for T1-3/N0-1b breast
cancer found no significant differences in the 10-year overall and
disease-free survival rates between the two groups; Level I-III dis

section resulted in a longer operation time and greater blood loss
than Level I, but did not improve the survival rate. (9)
Axillary dissection routinely involves dividing the intercosto
brachial nerve (ICBN), which supplies sensation to the axilla and
the inner arm. Preserving the ICBN was feasible in 65% of pa
tients randomized to the preservation group, and was shown to re
duce the incidence of sensory deficit (but not symptoms) in patients
after axillary dissection. (10)
Is axillary dissection necessary in all cases?
In 149 patients assessed clinically, positive nodes were not detected in 31 (45%) of 69 patients with pathologic Stage II disease.
(11) In another study, the sensitivity of preoperative clinical palpation was only 45.8% while the sensitivity for intraoperative palpation was 81.9%. (12) Since clinical assessment of the axilla is not
reliable, a form of axillary dissection is required for accurate staging of the axilla and hence the appropriate decision for adjuvant
therapy.
The extent of axillary dissection remains controversial. Is axil
lary dissection a therapeutic or a staging procedure? If it is a thera
peutic procedure, that is, it improves the overall survival, then a
full dissection should be carried out. However if it is a staging pro
cedure, only a few nodes need to be removed to determine the
nodal status.
The NSABP B-04 trial concluded that axillary dissection has no
effect on survival.(13) However, there is substantial evidence that
axillary dissection provides excellent local control of disease in the
axilla, with a local recurrence rate of 2% or less.(14) A meta- analysis had shown a 4-16% improvement in survival in patients with
axillary dissection. (15) A prospective non-randomized study on
401 patients with early-stage breast cancer ( 2 cm) evaluated the
impact of surgery without axillary dissection on axillary and distant
relapses. The 5-year follow-up revealed a low rate of nodal and
distant relapses for T1a and T1b patients. Avoidance of axillary
dissection has a negligible effect on the outcome of T1 patients,
conversely in the T2 group the high rate of relapses represents a
limit for avoiding axillary dissection (16) A trial randomizing 435
women with T1a and T1b tumours who did not have axillary dissection done, into two arms with simple follow-up or radiotherapy
to the axilla showed a very low rate of axillary relapse after a mean
follow-up of 42 months.(17)
In node negative patients, a poorer breast cancer specific survi
val was noted if fewer than 6 lymph nodes were examined. This
could be due to understaging, and hence undertreatment.(18) Another study also showed a statistically significant improvement in
disease-free survival if more than 10 lymph nodes were removed
compared to if 10 or less nodes were removed; these results may
reflect a potential for misclassification of tumor stage among patients who had fewer nodes removed. The data, however, suggest
that in patients with Stage I breast cancer, improved survival is associated with a more complete axillary lymph node dissection. (19)
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It has been suggested that at least 10 axillary nodes need to be examined to be able to determine with nodal status accurately. (20)
A study looking at the value of the triple node biopsy (low axillary, apical axillary and internal mammary nodes) in 693 patients
with early breast cancer was reviewed, and showed that the low axillary node contributed the most useful prognostic information. The
involved apical node carried the worst prognosis. Either the internal
mammary node or a low axillary node when positive alone carried
the same prognostic weight. When both nodes were positive the
prognosis declined to the level associated with apical node positivity, and suggested that the triple node biopsy technique can be used
to divide patients into groups with vastly different prognoses. (21)
voiding axillary surgery in older women (60 years and above)
with clinically negative axillary lymph nodes, resulted in improved
quality of life (QL) with similar disease-free survival (DFS) and
overall survival (OS). (22)
Predictors of lymph node metastases
Lymphatic invasion, tumor size, and age were independently associated with lymph node metastases . (23) Multivariate analyses
revealed four independent predictors of node positivity: tumour
size, presence of lymphovascular, tumours with histology other
than invasive ductal or lobular carcinoma, and presence of progesterone receptors .(24) A recent study found that tumor diameter >2
cm, presence of lymphovascular invasion, and higher tumor grade
(2 & 3) were factors significantly associated with a higher risk of
nodal metastases; however on multivariate analysis, only lymphovascular invasion and tumor size were independent predictors.(25)
Pre-operative diagnosis of axillary status
With the advent of sentinel lymph node biopsy, it has become
increasingly important to determine if axillary lymph nodes contain metastases preoperatively, because if it can be proven preoperatively that axillary lymph nodes are involved, then a sentinel
lymph node biopsy, which is an expensive procedure, need not be
carried out, and the patient should have an axillary clearance. A
study on ultrasound of the axilla preoperatively found that axillary
lymph nodes with abnormal US findings can be sampled with high
accuracy and without major complications by using a modified
14-gauge CNB technique. (26)
A study comparing SNB and positron-emission tomography
(PET) imaging in detecting occult metastases in the axillary lymph
nodes showed that the high specificity of FDG-PET imaging indicates that patients who have a PET-positive axilla should have an
axillary lymph node dissection (ALND) rather than an SNB for axillary staging. In contrast, FDG-PET showed poor sensitivity in the
detection of axillary metastases, confirming the need for SNB in
cases where FDG-PET is negative in the axilla. (27)
Complications of axillary dissection

U.S. Chinese Journal of Lymphology and Oncology, V ol 8, No 1, March 2009

Lymphedema is a relatively common, potentially serious and unpleasant complication after ALND for breast cancer. It may be associated with functional, aesthetic, and psychological problems,
thereby affecting the quality-of-life of breast cancer survivors The
risk of lymphedema is associated with the extent of ALND and the
addition of axillary radiation therapy. (28)
Besides lymphoedema, numbness is also common, being present
in 60% of patients overall, with pain in 45%, weakness in 40% and
stiffness in 12.2%, in a self-administered questionnaire to 170 patients. (29)
Sentinel lymph node biopsy
The concept of sentinel lymph node biopsy involves the identification, removal, and pathologic examination of the lymph node
that first receives lymph from the area of the breast containing the
tumor. The assumption is that if the sentinel lymph node is negative, all other axillary lymph nodes will be negative.(30) Sentinel
lymph node biopsy allows serial sectioning of the. sentinel node
and micrometastases can be identified by immunohistochemistry or
reverse-transcriptase polymerase chain reaction (RT-PCR). (31)
However the significance of micrometastases remain controversial.
There does not appear to be strong evidence that the presence of
SLN micrometastases leads to axillary recurrence or distant disease. (32)
The dual method of sentinel lymph node identification ie using
the blue dye together with lymphoscintigraphy has an identification
rate of over 95% in most studies with a false negative rate of
5-10%;(33) however false negative rates of over 10% have been reported.(34) It is possible that both the radioisotope and the blue dye
may bypass a node that is wholly replaced by tumour, hence leading to a falsely negative sentinel node. (35)
Intradermal injection of radioisotope or blue dye correctly predicted the sentinel lymph node in 95.5%, similar to intraparenchymal route for lymphatic mapping. Nathanson demonstrated that
both intradermal and intraparenchymal injection drained to the
same sentinel axillary lymph node. (36) However the intradermal
route has not been shown to demonstrate sentinel nodes in the internal mammary chain, unlike that of the intraparenchymal route.
The clinical relevance of extra-axillary sentinel nodes and, in particular, the internal mammary chain sentinel nodes has been debated. The incidence of isolated internal mammary lymph node metastases in the axillary node-negative patient is around 5-10% . (37)
Some investigators have taken it upon them to pursue these nodes
and to take their tumor status into account when making a treatment plan. (6)
Sentinel lymph node (SLN) biopsy is associated with reduced
arm morbidity and better quality of life than standard axillary treat
ment and should be the treatment of choice for patients who have
early-stage breast cancer with clinically negative nodes.(38) At a
median follow-up of 56 months, there were more locoregional recurrences in the SLN arm, and the 5-year disease-free survival was
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89.9% in the ALND arm and 87.6% in the SLN arm, with a difference of 2.3%.(34)
Sentinel lymph node biopsy is the preferred method of axillary
lymph node staging if there is an experienced sentinel node team
and the patient is an appropriate sentinel lymph node biopsy candidate, ie in clinically node negative patients.
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breast cancer, and decisions about the various adjuvant therapy options depends on accurate axillary staging, hence some form of axillary dissection is necessary. The extent of axillary dissection remains controversial, with ongoing debate about whether the axillary dissection is a staging or a therapeutic procedure. For early
breast cancer, with a clinically negative axilla, sentinel lymph
node biopsy has become the standard of care in centres with an experienced sentinel lymph node team, and is associated with a lower
incidence of arm morbidity associated with a full dissection.
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If you have never been to Australia before now is your chance
to come. If you have been before then come and explore our wonderful country again but this time come to learn with us all about
how we can help improve the outcomes for all of our patients in
what I hope will be a warm, collegial and friendly congress.
Why Australia one might ask? Well it’
s safe, relatively cheap
with totally friendly people. We have organised great accommodation in the best places at the sites around Australia at all pricing
levels. The air is clean, the environment pristine and the animals
fascinating.
The main congress will be held in Darling Harbour, Sydney
just a stones throw from the famous Opera House and the Sydney
Harbour Bridge. The congress here will emphasise and involve
members of other discipline areas so we can all learn together in a
relaxed environment.
The major foci will revolve around the theme areas of lymphangiogenesis, lymphatics, lymphoedema and life, that is from the
molecular level to the holistic one. Our aims will be to explore what
we can do better in terms of early detection of lymph and other
oedemas, their prevention, new directions in treatment and management and how we can better do these by working and learning
together.
Importantly we will have a strong emphasis on what our younger
lymphologists and students in other discipline areas can tell us. We
will welcome innovation and novel ideas.
For those interested in seeing a little more of Australia, you can
come to the Pre congress Satellite meeting to be held in Cairns,
which is situated in Far North Queensland on the Great Barrier
Reef. Here our focus will be on tropical diseases, heat and humidity and its effect on the lymphatic system. There will be time to visit
the reef and dive and sail or just enjoy the environment there.

2006; 98:599-609.

If you want to see still more of Australia then come to the Post
Congress Satellite meeting which will be held in Central Australia
at Ayers Rock (now called Uluru). Here you will watch the sun set
on the “Rock”and have a chance to participate in discussions
about rural and remote health issues with respect to lymphoedemas, the effect of dry on the lymphatics and most exciting of all
have an opportunity to interact with Australian and New Zealand
Phlebologists who will also have a common day with us in Central
Australia.
We are very excited to have this congress in Australia and want
to proudly show you all our country, our people and introduce you
to our researchers.
Bring your partner, your family, your friends, I and our congress
organisers will make sure it will be a memorable experience for all.
Book in early to get the best deals!
We look forward to seeing you at the 22nd International Society
of Lymphology Congress in Australia in 2009.
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