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SUMMATION

Sentinel lymph node biopsy, validated in melanoma staging, is currently under investigation for breast
cancer staging. Reports suggest that the sentinel lymph node has a high predictive value in determining
the presence of axillary metastases. Identification of a sentinel lymph node that is free of metastatic tu-
mor cells may eliminate the necessity of performing a standard axillary lymph node dissection with its at-
tendant morbidity. Numerous techniques are utilized to identify the sentinel node with approximately the
same success rate. This paper will address some of the controversial areas of sentinel lymph node biopsy
and offer an option for physicians who want to develop a sentinel lymph node program in their hospital.
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The dissection of axillary lymph nodes is one
of the most important procedures in the staging
of invasive breast cancer. Axillary nodal status is
currently the most accurate prognostic indicator
for the future development of systemic disease.1,2

The results of axillary lymph node dissection are
used to determine which patients require systemic
therapy and to influence the recommended type
of therapy.

Removal of axillary lymph nodes for patho-
logical examination is necessary since clinical ex-
amination is not accurate in assessing axillary
lymph node metastases. Fine needle aspiration
biopsy may miss metastatic disease at one pole
or focus within a lymph node. Other imaging
modalities, such as PET scanning, require a min-

imum tumor burden before turning positive. Ap-
proximately 10 to 25 lymph nodes may be re-
sected in a formal axillary lymph node dissec-
tion. With extensive removal of these lymph
nodes, the axillary lymph node dissection be-
comes the most morbid part of the surgical treat-
ment of cancer. Problems include lymphedema,
numbness, pain, and limitations to shoulder mo-
bility.3,4 Published reports indicate that the inci-
dence of lymphedema after breast cancer treat-
ment varies according to the extent of the axillary
dissection and whether breast and/or axillary ra-
diation is used post operatively. A patient who
undergoes a level I (removal of lower lymph
nodes lateral to the pectoralis minor muscle edge)
and level II (removal of intermediate lymph
nodes posterior to the pectoralis minor muscle)
axillary lymph node dissection has about a 3–7%
risk of developing subsequent lymphedema with-
out radiotherapy and 10–14% with radiotherapy.
For patients who undergo a level I, II, and III (re-
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moval of highest lymph nodes medial to the me-
dial edge of the pectoralis minor muscle) axillary
dissection, there is about a 20–30% risk of de-
veloping lymphedema without radiation and a
30–40% chance of developing lymphedema with
radiation.5–7 In order to prevent or minimize in-
fection that can lead to delayed lymphedema, pa-
tients must be careful to avoid injury to the af-
fected arm, and they are often instructed to avoid
venipuncture or intravenous catheters in that
arm.8,9 Another potential side effect of axillary
lymph node dissection is numbness due to tran-
section of cutaneous nerves to the skin of the ax-
illa or upper arm (intercostobrachial nerve).
Shoulder mobility may also become restricted,
especially in older patients or patients with pre-
existing conditions such as bursitis, tendonitis,
arthritis, or rotator cuff disorders.

For many women, particularly those with
smaller tumors, axillary lymph node dissection
yields no evidence of metastatic disease. In pa-
tients with invasive breast cancers less than 2 cm,
approximately 65–70% of axillary lymph node
dissections show no tumor metastases.10–12 In
mammographically identified tumors, axillary
lymph node metastases are even less common: 3%
for tumors 5mm or less (T1a), 8% for tumors 6-
10mm (T1b), 30% for tumors 11-20mm (T1c),
and 60% for tumors greater than 2cm (T2 and
larger).13 In node negative patients, normal lymph
nodes are removed only for the prognostic infor-
mation they provide. In the future, biologic tumor
markers may be discovered that may better iden-
tify those patients who require adjuvant systemic
therapy rather than relying on the identification of
axillary lymph node metastases.14,15 Until that
time, however, axillary lymph node dissection
will continue to be performed to acquire staging
information for adjuvant treatment decisions, and
is especially important for the minority of patients
with small tumors that are associated with lymph
node metastases.

Sentinel lymph node biopsy is an alternative to
standard axillary lymph node dissection. The sen-
tinel lymph node is the first lymph node in the
afferent lymphatic drainage pathway from a tu-
mor. Sentinel lymph node biopsy was originally
described in penile carcinoma16 and later applied
to melanoma.17 Its use in breast cancer was first
described in 1993 by Krag18 and in 1994 by Giu-
liano19 Reports suggest that the sentinel lymph
node has a high predictive value in determining
the presence of axillary metastases.20–22 Identifi-
cation of a sentinel lymph node that is free of

metastatic tumor cells may eliminate the neces-
sity of performing a standard axillary lymph node
dissection with its attendant morbidity3. The sen-
tinel lymph node can also direct the pathologist
to perform a more detailed examination on the
lymph node that most likely contains metastatic
or micrometastatic disease.23,24

SENTINEL LYMPH NODE 
BIOPSY TECHNIQUES

Sentinel lymph node biopsy involves injection of
a lymphatic mapping agent—isosulfan blue vital
dye and/or 99mTc sulfur colloid in this country
and patent blue dye and/or 99mTc albumin colloid
or 99mTc antimony trisulfide colloid in Europe—
into the breast parenchyma around the tumor or
biopsy cavity (peritumoral injection). As the lym-
phatic drainage of the breast may not correlate
with that of the pectoralis major muscle, care
should be taken to avoid inadvertent injection of
the mapping agent into underlying muscle for
deep-seated tumors. The mapping agent(s) is
(are) carried from the breast by afferent lym-
phatics, and the lymph node that initially traps
the dye and/or radiocolloid is identified as the
sentinel lymph node. For patients with non-pal-
pable tumors, the tumor site within the breast may
be marked using breast ultrasound prior to blue
dye or radiocolloid injection. Although sentinel
lymph node biopsy is generally used for patients
with invasive breast cancers less than 5 cm and
with clinically negative axillae, it may also be ap-
plied to cases of extensive and/or high grade
(comedo subtype) ductal carcinoma in situ
(DCIS). In such cases, the injection is generally
into the breast tissue containing the DCIS rather
than around the DCIS. When radiocolloid is used
as a mapping agent either alone or in conjunction
with isosulfan blue dye, a lymphoscintigram may
be performed preoperatively to visualize the lo-
cation of the sentinel lymph node. The sentinel
lymph node is most commonly located in the ax-
illa, but may be located in the internal mammary
chain or elsewhere20. Our own studies of sentinel
lymph nodes that visualize on preoperative lym-
phoscintigraphy show that about 70% are located
in the axilla only, 21% are present in both the ax-
illa and the internal mammary chain, 7% of vi-
sualized sentinel lymph nodes drain to the inter-
nal mammary chain only, and less than 2% drain
elsewhere. In a study of 34 patients by Uren et
al.,25 preoperative lymphoscintigraphy demon-
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strated unexpected drainage across the center line
of the breast to axillary or internal mammary
lymph nodes in 32% of patients. Many institutions
do not perform preoperative lymphoscintigraphy
and its role in sentinel node biopsy is under study.
If the preoperative lymphoscintigram shows
drainage to nodes other than those located in the
axilla or does not visualize a sentinel lymph node,
an axillary lymph node dissection is still per-
formed. Internal mammary sentinel nodes are re-
moved less commonly. However, with the resur-
gence of postmastectomy chest wall irradiation,
including irradiation of the internal mammary
chain, there is renewed interest in the status of in-
ternal mammary lymph nodes. At the present
time, there is a small but increasing number of in-
stitutions that remove internal mammary sentinel
lymph nodes for analysis.

At surgery, sentinel lymph nodes are identified
visually by following a blue-stained lymphatic
tract into a usually blue-stained lymph node
and/or with the use of a handheld gamma-detec-
tion probe to detect radioactive lymph nodes. The
majority of patients who do not show visualiza-
tion of a sentinel lymph node on preoperative
lymphoscintigraphy will still have sentinel lymph
nodes identified at surgery. This is related to the
increased sensitivity of the hand-held gamma
probe compared to the gamma camera as well as
the additional use of blue dye for sentinel lymph
node identification. While radioactivity may be
injected 1 to 24 hours prior to surgery, isosulfan
blue dye must be injected intraoperatively since
the dye may exit the sentinel lymph node after
about 35 minutes. During surgery, the pulse
oximeter usually shows a decrease in oxygen sat-
uration of several points 15–30 minutes follow-
ing injection that is related to the color ab-
sorbency of the dye as read by the pulse oximeter
and does not reflect a true decrease in the pa-
tient’s blood oxygen saturation. Intraoperative
difficulty in sentinel lymph node identification
using blue dye only may occur in patients with
excessive axillary fat. In such cases, a “dominant
node” that is increased in size and induration, in
reaction to prior needle or surgical biopsy of the
tumor, may be palpated and excised. The “dom-
inant node” usually is stained blue or contains ra-
dioactivity. 26 Peritumoral injections of radiocol-
loid in the upper outer quadrant or axillary tail of
the breast can be associated with “shine through”
of radioactivity from the injection site into the
axilla, masking the radioactivity of the sentinel
lymph node and interfering with its identification

by the hand-held gamma probe. To overcome
“shine through” problems, other injection sites
are being investigated. Injection into the plexus
of lymphatics under the nipple-areolar complex
(subareolar injection)27,28 and intradermal injec-
tion into the skin overlying the tumor show
promise in initial studies.29–31 The subareolar in-
jection technique presumes that tumors from all
regions of the breast drain via the subareolar
plexus and that there is a primary lymphatic
drainage pathway for the entire breast rather than
individual pathways for different regions of the
breast. Use of intradermal injection assumes that
the lymphatic drainage of the skin overlying the
tumor and the lymphatic drainage from the un-
derlying breast parenchyma follow the same
lymphatic pathway to the sentinel lymph node.

The choice of lymphatic mapping agent is pri-
marily determined by the surgeon’s preference at
present: isosulfan blue dye alone, blue dye in con-
junction with radiolabeled colloid, or radiocol-
loid alone. Studies suggest that the sentinel node
can be identified in about 83–94% of patients us-
ing vital dye alone,32,33 81–95% using both dye
and radiolabeled sulfur colloid34,35 and 84–99%
using radiocolloid alone.36,37 In a prospective
trial comparing blue dye alone to blue dye and
radiocolloid identification at a single institution,
identification rates were similar (88% and 86%)
and related to the surgeon’s experience.38 Iden-
tification of the sentinel node by the different
techniques have their own advantages and disad-
vantages.39 Use of blue dye is relatively safe and
inexpensive and sentinel lymph nodes are visu-
alized quickly. However, surgeons using only
blue dye exhibit a significant learning curve. Side
effects include blue stained urine or vomit for
about 24 hours (due to urinary and biliary clear-
ance of the dye) as well as potentially permanent
faint blue staining of the breast skin in less than
2% of patients. Rarely, patients may exhibit al-
lergic reactions to the dye ranging from blue
hives to anaphylaxis that may require vasopres-
sors and an overnight ICU stay (estimated at less
than 1 in 500–1000 cases). There is also the pos-
sibility of not detecting internal mammary or in-
tramammary sentinel lymph nodes. The advan-
tages of radiocolloid use is that detection of
sentinel lymph nodes is by actual radioactivity
counts emitted from the node and registered by
the gamma probe, and can be measured. Internal
mammary nodes may be detected by radiocolloid
more easily than with blue dye. Additional ra-
dioactive lymph nodes with lower counts than the
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sentinel lymph node may represent second eche-
lon lymph nodes that receive drainage from first
echelon sentinel node(s) or may represent addi-
tional first echelon sentinel node drainage path-
ways. Use of radiocolloid requires implementa-
tion of radiation safety regulations, gamma
detection instrumentation, and is complicated by
the phenomenon of “shine through” that may also
prevent the detection of intramammary lymph
nodes. A combination of blue dye and radiocol-
loid accelerates the surgeon’s learning curve
since both visual and radioguided investigation is
possible, but has the drawbacks of each of the in-
dividual methods.

Controversy still exists in the use of filtered or
unfiltered radiocolloid. Variations in 99mTc sul-
fur colloid preparation affect the distribution of
particle size that, in turn, influence speed and mi-
gration to the regional nodes. Large particles may
not easily enter the lymphatic system yet they
may be more likely trapped and retained by the
sentinel lymph node; small particles may migrate
more rapidly to draining lymph nodes but may
pass through first echelon to second echelon
lymph nodes more readily. Multiple institutions

have used filtered and unfiltered radiocolloid
with fairly equivalent success rates (Table 1).
Goldfarb et al.,44 compared the use of 0.22 m m
filtration to 5.0 m m filtration of 99mTc sulfur col-
loid in the optimization of lymphoscintigraphy in
melanoma patients. The 0.22 m m filtrate substan-
tially improved visualization of the lymphatic
channel leading to increased diagnostic certainty
in the identification of sentinel lymph nodes. A
retrospective analysis was performed by Linehan
et al.,45 to assess sentinel node localization in two
groups of breast cancer patients undergoing sen-
tinel lymph node biopsy. All patients received ra-
diocolloid and blue dye. They reported that un-
filtered 99mTc sulfur colloid was superior to the
filtered 99mTc sulfur colloid in localizing ra-
dioactive sentinel nodes (88% for unfiltered
group vs 73% for filtered group) but that the ad-
dition of blue dye made the overall sentinel
lymph node identification rate fairly equivalent
(92% for the unfiltered group and 95% for the
filtered group).

Following removal, the sentinel node (which
may actually be 1–4 lymph nodes) is serially sec-
tioned and analyzed for the presence of tumor
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Table 1. Comparison of filtered and unfiltered markers used in Breast Cancer Sentinel Node Biopsy

Total False
Investigato r Number Volume SLN ID Negative
\ of Marker Injected Rate Rate
Year Patients Filtered/Unfiltered (ml) Area of Injection (%) (%)

Gulec 32 100 m Ci unfiltered 4ml Peritumoral 94% 0%
et al., 199740 99mTc sulfur colloid

Rubio 55 100 m Ci unfiltered 4ml Peritumoral 96% 11.7%
et al., 199841 99mTc sulfur colloid

Linehan 100 300 m Ci unfiltered 4ml Intra parenchymal : 97% 6%
et al., 199930 99mTc sulfur colloid 1 Blue Dye around tumor

100 300 m Ci unfiltered 4ml Intra dermal: directly 78% 8%
99mTc sulfur colloid 1 Blue Dye over tumor

Burak 50 100 m Ci filtered (0.22 m m) 4ml Peritumoral 90% 0%
et al., 199942 99mTc sulfur colloid

Bass 196 450 m Ci filtered (0.2 m m) 6ml Peritumoral 96% 0.83%
et al., 199934 99mTc sulfur colloid

Barnwell 42 100 m Ci filtered (0.22 m m) 4ml Peritumoral 90% 0%
et al., 199743 99mTc sulfur colloid 1 Blue Dye

Morrow 42 100 m Ci filtered 7ml Peritumoral 86% NA
et al., 199938 99mTc sulfur colloid 1 Blue Dye

Linehan 77 300 m Ci unfiltered 4ml Peritumoral 92% NA
et al., 199945 99mTc sulfur colloid 1 Blue Dye

57 300 m Ci filtered (0.22 m m) 4ml Peritumoral 95% NA
99mTc sulfur colloid 1 Blue Dye

NA 5 Data not available



metastases histologically with hematoxylin and
eosin (H&E) stain. If there is no evidence of
metastasis by H&E, the sentinel lymph node sec-
tions are examined using immunohistochemical
(IHC) stains against cytokeratin. A sentinel lymph
node is considered negative if there is no evidence
of metastatic tumor cells by IHC staining.

CLINICAL TRIALS

The results of recent studies evaluating the axil-
lary sentinel lymph node as a predictor of
metastatic disease in the rest of the axilla are quite
promising. Sentinel lymph node identification
rates range from about 85–95% and false nega-
tive rates range from 0–15% (Table 2). However,
in our opinion, large prospective trials are nec-
essary before this technique becomes standard of
care nationwide. Many of the published results
are based on small numbers of patients with even
smaller numbers of patients with metastatic dis-
ease in their axilla. Patients who have tumor-free
axilla cannot be used to evaluate whether the ax-
illary sentinel lymph node is truly the first site of
afferent drainage. Even if there were multiple
pathways for tumor drainage to axillary lymph
nodes, biopsying a tumor-free node from any-
where in the body, such as the groin, would still
show a high accuracy for predicting a tumor-free
axilla in patients who have no axillary metas-
tases! Most studies have 15–50 patients with
metastatic disease in their axilla: too small a sta-
tistical sampling for valid analysis. Atkins and
Warshaw52 have commented that the 95% confi-
dence interval for Veronesi’s21 false negative rate
of 5% is actually 1–12% for his study of 163
cases, one of the larger studies; similarly the 95%
confidence interval for Veronesi’s false negative
rate of 0% for tumors smaller than 1.5 cm was
0–15% (this study is not listed in Table 2; we in-
cluded only Veronesi’s updated larger study).
Statisticians estimate that at least 250–300
women with axillary lymph node metastases are
necessary to distinguish between false negative
rates in the 5–10% range. Since about 35% of pa-
tients eligible for sentinel lymph node biopsy
have axillary lymph node metastases, this would
require a study of 700–850 women to achieve
meaningful statistical validity. To date, the
largest published series has 443 patients, of
whom there were only 101 patients who had ax-
illary lymph node metastases in whom a sentinel
lymph node was identified and who underwent a

confirmatory axillary lymph node dissection.
Many of the institutions that originally studied
sentinel lymph node biopsies stopped performing
confirmatory axillary lymph node dissections af-
ter accruing less than 100–200 cases, making it
impossible to obtain the data needed for these in-
stitutions to determine the false negative rate for
larger numbers of patients.

There are other problems with the published
sentinel lymph node literature. There are varia-
tions in the determination of false negative rate.
Since most studies do not examine internal mam-
mary sentinel nodes, we consider the definition
of false negative rate to be the number of patients
with false negative sentinel lymph nodes (the
number of patients with an axillary sentinel
lymph node that is tumor-free but who have other
non-sentinel axillary lymph nodes with metasta-
tic disease) divided by the total number of pa-
tients with any axillary lymph node metastases in
whom a sentinel lymph node was identified. Most
studies use the same numerator—number of pa-
tients with false negative sentinel lymph nodes—
but the denominator can range from the number
in the entire study group (including node nega-
tive as well as node positive patients) to the ax-
illary lymph node positive patients whether or not
a sentinel node was identified in those patients to
the axillary lymph node positive patients in
whom a sentinel lymph node was identified. A
third point is that many of the studies were done
in academic institutions by breast surgeons who
perform axillary dissections routinely. These sur-
geons were able to operate on enough patients to
acquire skill in this procedure over a relatively
short period of time. A surgeon’s learning curve
may influence study results and these results may
not be generalizable to community surgeons.
Krag’s multicenter study, the largest sentinel
lymph node study to date, showed a false nega-
tive rate ranging from 0–29% among 11 sur-
geons.

It has been suggested in a consensus statement
from The American Society of Breast Surgeons
(ASBS) that surgeons who perform sentinel
lymph node biopsy should perform at least 30
procedures and obtain an identification rate of 
$ 85% and a false negative rate of # 5% before
proficiency is achieved.53 It is important to note
that the average general surgeon performs only
12 axillary lymph node dissections per year and
that 50% of general surgeons perform 4 or fewer
axillary lymph node dissections per year33. This
raises questions on how applicable this procedure
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will be for the vast majority of general surgeons
in community practice. It is particularly worri-
some that anecdotes abound in many communi-
ties that some surgeons use the statistics pub-
lished by “experts in the field” rather than their
own numbers. These surgeons may prematurely
switch over to sentinel node biopsy only, with-
out keeping track of their own false negative rates
because of marketplace influences (women de-
manding sentinel node biopsy only without stan-
dard axillary dissection). In contrast to melanoma
where a lymph node dissection may not be per-
formed as standard of care, a false negative sen-
tinel lymph node biopsy that supercedes standard
axillary lymph node dissection in breast cancer
carries the potential to leave malignant nodes in
the axilla. This may influence local recurrence
rates in the axilla and may potentially serve as a
secondary source of malignant seeding that may
ultimately affect patient survival. For this reason,
we strongly recommend that patients undergo
sentinel lymph node biopsies as part of approved
protocols with mechanisms for long term follow-

up if a concurrent axillary dissection is not per-
formed.

Large prospective clinical trials are now un-
derway. The National Surgical Adjuvant Breast
and Bowel Project (NSABP) B-32 protocol54 ran-
domizes clinically node-negative women with
breast cancer to sentinel lymph node resection
only or sentinel lymph node resection followed
by conventional axillary lymph node dissection.
Women randomized to the sentinel lymph node
resection only group whose sentinel lymph node
is pathologically positive will then undergo axil-
lary lymph node dissection. Differences between
the two groups in regional disease control rate,
survival, and morbidity will be evaluated.

The American College of Surgeons Oncology
Group (ACOS-OG)55 will enroll clinically node-
negative women with T1 and T2 breast cancers
who are undergoing breast conservation surgery
in their Z0010 and Z0011 trials. The first trial
prospectively follows women who undergo sen-
tinel lymphadenectomy only without an axillary
lymph node dissection. Patients with metastatic

230

Figure 1: Hypothetical predictive values of sentinel lymph node accuracy for 100 patients with a 1 cm tumor. The calculations
above are based on a 93% sentinel lymph node identification rate and a 10% false negative rate.



disease in their sentinel lymph node by routine
H&E analysis are then eligible for trial Z0011
which randomizes patients with tumor-positive
sentinel lymph nodes to completion axillary
lymph node dissection or no axillary dissection
(and no axillary radiation). Axillary recurrence
rates, distant disease-free survival, and surgical
morbidity will be evaluated in both studies. All
sentinel lymph nodes will be examined by IHC
for micrometastases, but patients and their physi-
cians will not be informed of the results. A por-
tion of the patients will also undergo bone 
marrow biopsy to determine whether the identi-
fication of tumor cells circulating in the bone
marrow is more predictive of clinical outcome
than lymph node metastases.

One of the most important areas that requires
study is patient selection criteria: who are the pa-
tients most appropriate for this procedure and
least likely to show false negative sentinel lymph
nodes? Our own observations in over 440 patients
with concurrent axillary lymph node dissections
(Bay Area Sentinel Lymph Node Study, unpub-
lished results) suggest that some patients show
more than one primary lymphatic drainage path-
way, perhaps due to normal anatomic variation
or alternatively due to possible “lymphangiogen-
esis” (recruitment of new lymphatic channels,
analogous to tumor angiogenesis). We have iden-
tified a small number of patients with two or three
anatomically separate and apparently uncon-
nected sentinel lymph nodes or lymph node clus-
ters that drain different lymphatic channels from
the breast. This may be a source of false nega-
tive sentinel lymph nodes. Another example of a
false negative sentinel lymph node that we have
visually observed is the shunting of lymphatic
drainage around a tumor-filled lymph node to a
higher non-metastatic lymph node.

Until larger studies are available, the safest se-
lection criteria are in patients with low likelihood
of axillary lymph node metastases. Figure 1
shows the hypothetical situation of 100 patients
with 1cm tumors versus 100 patients with 2cm
tumors. Assuming the same false negative rate of
10%, there will be three times as many patients
with false negative sentinel lymph nodes in the
100 patients with 2 cm tumors than in the 100
patients with 1 cm tumors.

While awaiting the results of larger clinical tri-
als, and understanding women’s desire to avoid
a potentially morbid axillary dissection when
there may be a low likelihood for axillary lymph
node metastases, we are offering patients sentinel

lymph node biopsies with limited axillary lymph
node dissections. After identifying all sentinel
lymph nodes, we carefully palpate the axilla and
excise any other nodes that feel reactive to pre-
vious needle or surgical biopsy (similar to the
dominant node concept mentioned earlier) and a
few additional palpable nodes, usually removing
about 5–6 axillary lymph nodes. We also use fil-
tered 99mTc sulfur colloid in order to excise both
first and second echelon (the next lymph nodes
to drain the small particles of radiocolloid) axil-
lary lymph nodes. The logic behind this proce-
dure is related to British studies excising five ax-
illary lymph nodes but with the advantage that
the sentinel lymph node can be more closely ex-
amined for metastatic disease.

In summary, sentinel lymph node biopsy in
breast cancer is an emerging technique that may
decrease surgical morbidity while more accu-
rately staging breast cancer patients. A number
of areas of controversy need to be resolved be-
fore sentinel lymph node biopsy can replace ax-
illary dissection as the standard of care in a com-
munity based setting. Some of these areas of
controversy, as reviewed in this paper include:
(1) Choice of mapping agents, (2) Patient selec-
tion criteria, (3) Management of internal mam-
mary sentinel lymph nodes, (4) Management of
the axilla in patients with micrometastases to sen-
tinel nodes, and (5) Credentialling criteria for sur-
geons, nuclear medicine physicians and patholo-
gists developing a new sentinel lymph node
program. Outside of a few highly specialized
breast cancer centers, it is recommended that
physicians who want to offer sentinel lymph node
biopsy to their patients do so in conjunction with
one of the national trials described above.
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