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Purpose
To develop a guideline for the use of sentinel node biopsy (SNB) in early stage breast cancer.

Methods
An American Society of Clinical Oncology (ASCO) Expert Panel conducted a systematic

review of the literature available through February 2004 on the use of SNB in early-stage
breast cancer. The panel developed a guideline for clinicians and patients regarding the
appropriate use of a sentinel lymph node identification and sampling procedure from hereon
referred to as SNB. The guideline was reviewed by selected experts in the field and the
ASCO Health Services Committee and was approved by the ASCO Board of Directors.

Results
The literature review identified one published prospective randomized controlled trial in which

SNB was compared with axillary lymph node dissection (ALND), four limited meta-analyses, and
69 published single-institution and multicenter trials in which the test performance of SNB was
evaluated with respect to the results of ALND (completion axillary dissection). There are currently
no data on the effect of SLN biopsy on long-term survival of patients with breast cancer.
However, a review of the available evidence demonstrates that, when performed by experi-
enced clinicians, SNB appears to be a safe and acceptably accurate method for identifying
early-stage breast cancer without involvement of the axillary lymph nodes.

Conclusion

SNB is an appropriate initial alternative to routine staging ALND for patients with early-stage
breast cancer with clinically negative axillary nodes. Completion ALND remains standard
treatment for patients with axillary metastases identified on SNB. Appropriately identified
patients with negative results of SNB, when done under the direction of an experienced
surgeon, need not have completion ALND. Isolated cancer cells detected by pathologic
examination of the SLN with use of specialized techniques are currently of unknown clinical
significance. Although such specialized techniques are often used, they are not a required
part of SLN evaluation for breast cancer at this time. Data suggest that SNB is associated
with less morbidity than ALND, but the comparative effects of these two approaches on
tumor recurrence or patient survival are unknown.

J Clin Oncol 23:7703-7720. © 2005 by American Society of Clinical Oncology

tor for patients with early-stage breast can-
cer. Predictors of node metastases include
tumor size, lymphovascular invasion, tumor
grade, and patient age. Receptor status,

The disease status of the axillary lymph
nodes is the most significant prognostic fac-
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DNA content (ploidy), tumor location, method of detec-
tion, and presence of casting-type calcifications on mam-
mography have some predictive value."® However, no
combination of predictors of axillary node status has re-
placed surgical resection and histopathologic examination
of the lymph nodes.” The use of mammography and in-
creased public awareness of breast cancer have resulted in
women having smaller tumors at the time of initial presen-
tation, a lower risk of involved nodes, and fewer involved
nodes.®® Similarly, while advances in computed tomogra-
phy (CT), magnetic resonance imaging (MRI), positron
emission tomography (PET), and ultrasonography can
often identify suspicious nodes in the axilla, false-negative
findings and failure to detect small metastases are common.
Thus, reliance on histologic examination of removed lymph
nodes at the time of axillary lymph node dissection (ALND)
is thought to be the most accurate method for assessing
spread of disease to the lymph nodes. Accurate assessment
of the nodes is important not only for staging and progno-
sis, but also for guiding treatment selection.

However, the anatomic disruption caused by ALND
may also result in lymphedema, nerve injury, shoulder dys-
function, and other complications that may compromise
functionality and quality of life. Systematic studies in breast
cancer have shown that breast cancer spreads to one or a few
lymph nodes, the sentinel lymph node(s) (SLNs), before it
spreads to other axillary nodes and that these SLNs can be
identified by using vital blue dye, a radiolabeled colloid, or
both.'®!! The findings of these early studies suggested that
the use of a sentinel lymph node identification and sam-
pling procedure referred to here as sentinel node biopsy
(SNB) could be reliably performed in selected patients with
early stage breast cancer by a carefully trained multidisci-
plinary team (surgeon, pathologist, nuclear medicine tech-
nician), thus reducing the need for ALND and avoiding the
associated morbidity.'?* Despite few controlled clinical
studies of SNB, this procedure has become widely practiced
in the United States, Europe, and Australia. Currently, at
most major cancer centers in the United States, SNB is
performed without ALND if no disease is found in the
SLN.?* The American Society of Clinical Oncology (ASCO)
convened an Expert Panel to develop recommendations for
the use of SNB in oncology practice and to determine its
suitability in the staging and management of early stage
breast cancer.

This guideline addresses four principal questions regarding
the appropriateness of SNB for the management of early
stage breast cancer:

1. How should the results of SNB be utilized in clinical
practice?
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a. Can full ALND be avoided in patients who have
negative findings on SNB?

b. Is full ALND necessary for all patients with positive
findings on SNB?

2. What is the role of SNB in special circumstances in
clinical practice? (These special circumstances include large
and locally advanced invasive tumors, multicentric tumors,
inflammatory breast cancer, ductal carcinoma-in-situ [DCIS],
older age [65 years or more], obesity, male breast cancer,
pregnancy, evaluation of the internal mammary nodes, pres-
ence of suspicious palpable axillary nodes, prior breast or axil-
lary surgery, and preoperative systemic therapy.)

3. What factors affect the success of SNB (including low
rates of complications and false-negative results)?

4. What are the potential benefits and harms associated
with SNB?

Practice guidelines are systematically developed statements to
assist practitioners and patients in making decisions about
appropriate health care for specific clinical circumstances. At-
tributes of good guidelines include validity, reliability, repro-
ducibility, clinical applicability, clinical flexibility, clarity,
multidisciplinary process, review of evidence, and documen-
tation. Guidelines may be useful in producing better care and
decreasing cost. Specifically, utilization of clinical guidelines
may provide the following:

1. Improvement in outcomes

2. Improvement in medical practice

3. Means for minimizing inappropriate practice variation

4. Decision support tools for practitioners

5. Points of reference for medical orientation and
education

6. Criteria for self-evaluation

7. Indicators and criteria for external quality review

8. Assistance with reimbursement and coverage
decisions

9. Criteria for use in credentialing decisions

10. Identification of areas where further research is
needed
In formulating recommendations for the appropriate

use of the SNB in the management of early stage breast
cancer, ASCO considered these tenets of guideline develop-
ment, emphasizing review of data from appropriately con-
ducted and analyzed clinical trials. However, it is important
to note that guidelines cannot always account for individual
variation among patients. Guidelines are not intended to
supplant physician judgment with respect to particular pa-
tients or special clinical situations and cannot be considered
inclusive of all proper methods of care or exclusive of other
treatments reasonably directed at obtaining the same result.
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Accordingly, ASCO considers adherence to these guide-
lines to be voluntary, with the ultimate determination regard-
ing their application to be made by the physician in light of
each patient’s individual circumstances. In addition, these
guidelines describe the use of procedures and therapies in
clinical practice; they cannot be assumed to apply to the use of
these interventions performed in the context of clinical trials,
given that clinical studies are designed to evaluate or validate
innovative approaches in a disease for which improved staging
and treatment is needed. In that guideline development in-
volves a review and synthesis of the latest literature, a practice
guideline also serves to identify important questions and set-
tings for further research.

Panel Composition

The ASCO Health Services Committee (HSC) convened an
Expert Panel consisting of experts in clinical medicine and re-
search relevant to breast cancer management, including surgical
oncology, pathology, radiation oncology, and medical oncology.
Academic and community practitioners, an oncology fellow, and a
patient representative were also part of the Panel. The Panel mem-
bers are listed in Appendix 1.

Literature Review and Analysis

The SNB is primarily a staging procedure and, in numerous
studies, its test accuracy has been based on comparison with comple-
tion ALND dissection as the gold standard. As such, randomized
controlled trials (RCTs) have not been thought necessary to define the
staging accuracy of SNB. RCTs are necessary, however, to determine
the effect of SNB compared with that of axillary dissection on subse-
quent clinical management and long-term benefits and harms, in-
cluding the clinical, quality-of-life, and economic impact on patients
with early-stage breast cancer. While ASCO awaits the results of
RCTs, the complexities, limitations, and variability of SNB perfor-
mance prompted the Society’s current effort to develop a Clinical
Practice Guideline for the interpretation and application of this pro-
cedure in clinical oncology.

Three systematic reviews with formal statistical meta-analysis
have been published previously.>*>° Each of these reviews was
based on data from a limited and selected number of existing
studies. In an effort to evaluate more fully the published results of
SNB, an expanded systematic review of published literature of
SNB test performance has been conducted by members of the
ASCO Guidelines Panel.>*?” This review utilized electronic tech-
niques (Medline, the Cochrane Library, Best Evidence [ACP Jour-
nal Club and Evidence-Based Medicine], DARE [Database of
Abstract of Reviews of Effectiveness], Dissertation Abstracts) and
hand-searching techniques. Only studies incorporating full lymph
node dissection, regardless of the results of SNB were included. Be-
tween 1994 and 2004, 69 trials that met eligibility criteria were re-
ported. Study quality was evaluated by two blinded observers on a
5-point modified scale with factors of description of patient char-
acteristics, reason for study withdrawal, test performance mea-
sures, measures of variability, and a description of the SNB
technique. The relationships of the rate of false-negative findings,
predictive value, and the proportion of successful lymphatic map-
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pings to study size, the proportion of patients with positive lymph
nodes, the technique used, and study quality were evaluated.

Consensus Development Based on Evidence

The entire Panel met twice; additional work on the guideline
was completed through teleconferences of a steering group of the
Panel. The purposes of the Panel meetings were to refine the
questions addressed by the guideline and to make writing assign-
ments for the respective sections. All members of the Panel partic-
ipated in the preparation of the draft guideline, which was then
disseminated for review by the entire Panel. Feedback from exter-
nal reviewers was also solicited. The content of the guideline and
the manuscript were reviewed and approved by the HSC and by
the ASCO Board of Directors before dissemination.

Guideline and Conflict of Interest

All members of the Expert Panel complied with ASCO policy
on conflicts of interest, which requires disclosure of any financial
or other interest that might be construed as constituting an actual,
potential, or apparent conflict. Members of the Expert Panel com-
pleted ASCO’s disclosure form and were asked to identify ties to
companies developing products that might be affected by promul-
gation of the guideline. Information was requested regarding em-
ployment, consultancies, stock ownership, honoraria, research
funding, expert testimony, and membership on company advisory
committees. The Panel made decisions on a case-by-case basis as
to whether an individual’s role should be limited as a result of a
conflict. No limiting conflicts were identified.

Revision Dates

At annual intervals, the Panel Co-Chairs and two Panel
members designated by the Co-Chairs will determine the need for
revisions to the guideline based on an examination of current
literature. If necessary, the entire Panel will be reconvened to
discuss potential changes. When appropriate, the Panel will rec-
ommend revision of the guideline to the HSC and the ASCO
Board for review and approval.

Definition of Terms

Axillary lymph node dissection (ALND): surgical resection and
histopathologic examination of lymph nodes contained in the axillary
basin. In current practice, this routinely includes axillary level I and II
nodes; level III nodes are optionally removed after intraoperative
palpation of the region. (Also referred to as axillary dissection.)

Lymphatic mapping: the use of blue dye, radiolabeled colloid,
or both, to identify the drainage pattern of the breast, generally
with the intent of identifying the SLN(s).

Sentinel lymph node (SLN): the first lymph node or group of
lymph nodes encountered in the lymphatic drainage of the breast,
generally identified by lymphatic mapping. Some consider suspi-
cious nodes found at the time of SNB as SLN’s as well.

Sentinel node biopsy (SNB): the surgical removal and his-
topathologic examination of the SLN.

Summary of Outcomes Assessed

Important measures for assessing SNB include the following:

1. The percentage of patients for whom lymphatic mapping
is successful. When lymphatic mapping is not successful (failed
sampling), full ALND is generally necessary to assess the status of
the nodes.

2. The false-negative rate represents the proportion of pa-
tients with negative findings on SNB who are subsequently found
to have disease in the axillary lymph nodes on ALND. An intraop-
erative false-negative finding represents a SLN that is found to be
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negative for disease on intraoperative evaluation of frozen section
or touch prep but metastasis is detected on evaluation of the
permanent section. An axillary false-negative finding is the ab-
sence of evident metastasis on evaluation of a permanent section
of the SLN but findings of metastases by full ALND.

3. The negative predictive value is the proportion of individ-
uals with negative findings of SNB in whom no involvement of the
axillary lymph nodes is found on ALND.

4. Accuracy is the proportion of all patients (positive or
negative findings of SNB) for whom the SNB correctly predicts the
results of ALND.

Literature Search

The 69 identified studies in which SNB was compared
with completion ALND included 10,454 patients, 8,059 of
whom completed study. The sensitivity of SNB for node in-
volvement ranged from 71% to 100%, and the false-negative
rate averaged 8.4%, ranging from 0% to 29% across all trials.
The rate of false-negative findings varied according to the
number of patients; the proportion of successful mappings;
inclusion of patient characteristics, measures of test perfor-
mance, and measures of variability; and whether blue dye or
radiolabeled colloid, or both, was used (Table 1). The propor-
tion of successful mappings was significantly higher and the
false-negative rate was significantly lower in studies in which a
radiolabeled colloid was used for mapping.

In summary, this systematic review demonstrates that
reported measures of SNB test performance vary depending
on sample size, risk, mapping technique (radioisotope, blue
dye, or both) and measures of study quality. While many of
these reports represent the investigators’ early experience
with this procedure, as a whole the findings suggest that
SNB is a reasonably accurate method for assessing the status
of the axillary lymph nodes in many women with early-
stage breast cancer. The overall false-negative rate in the
review of nonrandomized studies of test performance is
virtually identical to the rate found thus far in RCTs.

Previous Consensus Statements
Consensus statements have also been developed by
some professional societies, including the American Society

of Breast Surgeons; the Institute for Clinical Systemic Im-
provement; the Canadian Steering Committee; the Consen-
sus Conference Committee, Philadelphia; and the German
Society of Senology.?® ** Whereas the Philadelphia Consen-
sus Conference put more emphasis on the input from ex-
perts and pioneers of the field, the other societies based their
statements on a panel review of the existing literature. The
Philadelphia Consensus Conference concluded that SNB
could replace routine ALND for patients with no disease in
the SLN, with no further axillary treatment necessary.”°

Can Full ALND Be Avoided in Patients With
Negative Findings on SNB?

Summary and recommendations. The reported test
performance characteristics of SNB vary widely across stud-
ies reported in the medical literature.?* However, when
carried out by an experienced team, negative findings ap-
pear to be predictive of negative axillary nodes for most
patients with breast cancer.** Significant predictors of post-
test probability include the percentage of patients in the
study population with positive axillary nodes and the pro-
portion of successful lymphatic mappings. In addition, the
incidence of axillary recurrence after negative findings on
SNB is comparable to that following ALND.'®**> On the
basis of the available evidence, the Panel supports the use of
SNB for staging disease in most women with clinically neg-
ative axillary lymph nodes. The concept of SNB has been so
appealing to physicians and patients that the identification
and biopsy of SLNs has largely replaced ALND for patients
with clinically and histologically tumor-free lymph nodes.
The Panel recommends that suspicious palpable nodes
should also be submitted as SLNs, and that, in this context,
the surgeon should have a low threshold for default to
ALND, particularly for patients whose clinical presentation
suggests a high risk of axillary metastasis. SNB works well,
with a comparable false-negative rate in the setting of both
mastectomy and breast-conserving surgery.>*> Neverthe-
less, the Panel concluded that, on the basis of the available

Table 1. False Negative Rates in Trials in Which Sentinel Lymph Node Biopsy Is Compared With Axillary Lymph Node Dissection
False-Negative Rate (%) P
All trials 8.4 (0-29)
Trials with = 100 patients v trials with < 100 patients 6.7 v9.0 .02
Successful mapping in = 90% v < 90% 6.3 v11.1 .003
Patient characteristics (given v not given) 78 v11.6 .009
Measures of test performance (given v not given) 7.0 v10.3 .009
Measures of variability (given v not given) 6.2 v9.0 .01
Use of both dye and radiolabeled colloid v use of only one 7.0 v9.9 .07
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literature, there are compelling reasons for the operating sur-
geon to default to ALND, including a failed or technically
unsatisfactory SNB procedure, and the presence of clinically
suspicious nodes in the axilla after the removal of all SLNs.
About half of patients in whom the identified SLN proves to be
falsely negative will have had clinically suspicious nodes palpa-
ble at surgery, because gross tumor involvement may interfere
with the uptake of both radiolabeled colloid and dye and devi-
ate lymph flow to a node other than the true SLN.***’

Evidence from RCTs. To date, only one prospective
randomized trial has been published in which SNB was
compared with formal axillary dissection.'® Veronesi et al
randomly assigned 516 patients with tumors of 2 cm or less
to either SNB and ALND or SNB followed by axillary dis-
section only if the SLN contained metastases. If lymphatic
mapping failed, the patient was excluded from the study.
For the patients who had SNB and ALND, the false-negative
rate was 8.8% (95% CI, 3.9 to 16.6) and the negative predic-
tive value was 95.4% (95% CI, 91.1 to 98.0). There were fewer
axillary complications and less morbidity in the group that had
ALND only if the SLN was positive for disease. For patients
who did not have ALND, there were no axillary recurrences
and the short-term survival was the same as for patients with
tumor-free nodes who had an ALND. However, the median
follow-up was only 46 months, and the study lacked the power
to detect small differences in survival.

Several RCTs are ongoing at multiple centers in the
United States and Europe. In National Surgical Adjuvant
Breast and Bowel Project (NSABP) B-32, as in the study by
Veronesi et al, SNB followed by ALND is being compared
with SNB and ALND only if tumor is found in the SLN. This
large multi-institutional study is designed to examine the
long-term survival effect of SNB alone and its morbidity
compared with axillary dissection. This study has com-
pleted accrual, with 5,611 randomly assigned patients who
will be evaluated over the next several years. Since comple-
tion of the planned literature review for the present guide-
line, the early results of NSABP B-32 were presented at a
major meeting (27th Annual San Antonio Breast Cancer
Symposium, December 8-11, 2004). For patients who had
SNB followed by ALND, lymphatic mapping was successful
in 97.1% (95% CI, 96.5 to 97.8), the false-negative rate was
9.7% (95% CI, 7.6 to 11.9), and the negative predictive
value was 96.1% (95% ClI, 95.2 t0 97.0).®

While awaiting long-term follow-up from RCTs, sur-
geons continued to validate the test performance of SNB by
performing it with an axillary dissection in the same patient.
Currently, most trained and experienced surgeons at major
cancer centers in the United States and Europe perform
SNB alone when the SLN is found to be tumor-free by
routine analysis and perform completion ALND only when
the findings of SNB indicate axillary metastases.*”> Never-
theless, while the diagnostic accuracy of SNB has been dem-
onstrated to the satisfaction of most clinicians, further
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RCTs are needed to evaluate the therapeutic impact and
long-term outcomes associated with the procedure.

Is Full ALND Necessary for All Patients With
Positive Findings on SNB?

Summary and recommendations. The recently re-
ported meta-analysis demonstrates that, among patients
with a positive SLN, 48.3% (95% CI, 35 to 62) were found to
have additional node disease on ALND.?* Thus, the Panel
recommends routine ALND for patients with a positive
SLN according to routine histopathologic examination.
More problematic is the management of patients for whom
the SLN is positive only with use of special studies, primarily
immunohistochemical (IHC) analysis with antibodies to
cytokeratin. IHC evaluation can upstage disease for approx-
imately 10% of patients who have a negative SLN, but
whether this conversion to a higher stage is relevant remains
unknown at this time.**"*? In the new American Joint Can-
cer Commission (AJCC) staging system, the node classifi-
cation (pNO) is not altered by clusters of isolated tumor cells
of 0.2 mm or less, regardless of the staining technique used
to identify them.*>**

It remains unclear whether isolated tumor cells or mi-
crometastases (lymph node metastases larger than 0.2 mm
but not larger than 2 mm) detected with hematoxylin and
eosin (H&E) staining or special stains represents an adverse
prognostic indicator and whether ALND should be carried
out in all such cases. Likewise, there are insufficient data to
determine whether the presence of isolated tumor cells or
micrometastases should be a factor in treatment decisions.
However, metastasis is found in nonsentinel nodes in ap-
proximately 10% of patients with isolated tumor cells in the
SLN and in 20% to 35% of patients with micrometastases in
the SLN.* Until further studies addressing the clinical rel-
evance of isolated tumor cells or micrometastases in the
SLN are complete, the Panel recommends routine ALND
for patients with micrometastases (0.2 = 2 mm) found on
SNB, regardless of the method of detection. Regarding the
question of which patients with a positive SLN may be
appropriately treated with breast or axillary radiation and
which patients should have completion ALND, relevant
studies have included short follow-up and small numbers of
patients in retrospective series, and no results from RCTs
are available. Therefore, the Panel concluded that there are
insufficient data to answer this question.

Predictive models. Treatment decisions may be aided
by knowing which patients with a positive SLN are likely
to have additional metastatic disease found at ALND. In
multivariate analysis, three pathologic factors have been
identified as being significantly associated with an increased
likelihood of residual involvement of a nonsentinel node in
the presence of a positive SLN: size of the metastasis in the
SLN (detected only by IHC analysis, micrometastasis [>0.2
= 2.0 mm], or macrometastases), primary tumor size, and
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the presence of lymphovascular invasion.**>* By combin-
ing all three factors, involvement of a nonsentinel node can
be more accurately estimated for an individual patient.
Turner et al generated detailed estimates of the likelihood of
involvement of a nonsentinel node in patients who had a
positive SLN node for a broad range of clinical situations;
these estimates may be useful in predicting the risk of resid-
ual disease in the axilla for an individual patient with a
positive SLN.** Alternatively, Van Zee et al created a multi-
variate model to predict the likelihood of additional metas-
tases that incorporates nine variables based on data from
702 patients who had a positive SLN and completion
ALND. This nomogram was then prospectively validated
on a subsequent population of 373 patients.”

Micrometastases and isolated tumor cells. Some studies
have demonstrated that micrometastasis has an adverse
effect on survival, whereas others have shown no effect on
survival.*"»**¢! The definition of micrometastasis used in
the literature has been variable and the mode of detection
has been different, ranging from simple H&E staining to re-
verse transcriptase polymerase chain reaction, with IHC anal-
ysis used in most studies. There is only one relatively small
study in which no early adverse outcome was found at a me-
dian follow-up of 38 months for patients with micrometasta-
ses detected by either H&E staining or IHC analysis.*'

Radiation therapy compared with ALND. There have
been few studies concerning which patients with a positive
SLN will benefit from radiation therapy rather than com-
pletion ALND. In NSABP B-04, 818 patients with clinically
node-negative disease were randomly assigned to modified
radical mastectomy, total mastectomy plus radiation therapy
to the axilla, or total mastectomy alone. At 10 years, the axillary
recurrence rate was 3.1% for patients treated with radiation
compared with 1.4% for patients treated with axillary dissec-
tion.*® The Joint Center for Radiation Therapy reported re-
gional node failure at 8 years in 7.1% of 42 patients with
clinically node-negative disease who were found to have in-
volved axillary nodes on pathologic evaluation and who had a
limited dissection (removal of one to five nodes) and radiation
therapy to the breast and regional nodes.*”

Determining which patients with a positive SLN may
benefit from radiation rather than completion ALND is
complicated by the frequent use of breast tangential radia-
tion and systemic therapy. Several small nonrandomized
series with limited power have been designed to address the
comparative value of radiation therapy to the regional
lymph nodes. In a series from Northwestern University, 63
patients with a positive SLN who did not have ALND were
treated with adjuvant radiation therapy to the breast with or
without radiation directed to the regional lymph nodes.®?
At a median follow-up of 31.2 months, none of the 44
patients who had radiation to only the breast had recur-
rence in the axilla despite the fact that 87% of the patients
had a positive SLN on IHC analysis. Among the 20 patients
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treated with radiation to the breast and regional nodes, all of
whom had a positive SLN on H&E staining, one patient had
recurrence in the axilla. In a second series from Baylor, no
axillary recurrences were found at a mean follow-up of 30
months among 31 patients who had a positive SLN and
refused axillary dissection.®® All patients received systemic
therapy and either breast tangential or chest wall radiation.
In a third study, there were no axillary recurrences at a
median follow-up of 32 months among 46 women who had
apositive SLN, did not have ALND, and had radiation to the
breast.®* Therefore, radiation to the breast, with or without
radiation directed specifically to the axilla, may be consid-
ered for patients with clinically negative nodes in the axilla
and a positive SLN who are a poor risk for surgery or are
unwilling to have additional surgery. No data exist regard-
ing the long-term benefits and harms associated with these
treatment approaches.

Ongoing studies. The NSABP B-32 trial will also deter-
mine the false-negative rate associated with SNB, as well as the
rate of recurrence in the axilla and the clinical significance of
occult micrometastases in SLNs classified as negative on initial
evaluation but positive on more comprehensive evaluation
with step sections and IHC analysis. In European Organisation
for Research and Treatment of Cancer (EORTC) 10981,
ALND is compared with radiation to the nodes for patients
with a positive SLN. In the American College of Surgeons
(ACOSOG) trial Z0011, patients with a positive SLN on H&E
staining were randomly assigned to radiation to the breast
only, without specific treatment to the axillary nodes, or to
radiation to the breast plus axillary dissection. This study is
designed to compare the efficacy of tangential radiation alone
versus axillary dissection following positive results on SNB.
Patients participating in this trial will be followed up, but the
trial has been suspended because of low accrual and will not be
able to address the original study questions.

What Is the Role of SNB in Special
Circumstances in Clinical Practice?

Summary and recommendations. On the basis of the
available literature, the Panel concluded that SNB is not
recommended for large or locally advanced invasive breast
cancers (T3 and T4); inflammatory breast cancer; DCIS,
when breast-conserving surgery is to be done; pregnancy, in
the setting of prior nononcologic breast surgery or axillary
surgery; and in the presence of suspicious palpable axillary
lymph nodes. Data are available to support the use of SNB
for smaller tumors (T1 and T2); multicentric tumors; DCIS,
when mastectomy or immediate reconstruction is planned;
for older or obese patients; in male breast cancer; and prior
excisional or diagnostic biopsy. The recommendations and
levels of evidence are provided in Table 2.

Large and locally advanced invasive breast cancers.
Most early studies limited the use of SNB to T1 tumors (= 2
cm) or T2 tumors (> 2 but < 5 cm); the Panel, therefore,
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Table 2. Recommendations and Levels of Evidence

Clinical Circumstance

Recommendation for Use of Sentinel Node Biopsy

Level of Evidence™®

T1 or T2 tumors Acceptable Good

T3 or T4 tumors Not recommended Insufficient
Multicentric tumors Acceptable Limited
Inflammatory breast cancer Not recommended Insufficient
DCIS with mastectomy Acceptable Limited
DCIS without mastectomy Not recommended except for large DCIS (> 5 cm) Insufficient

on core biopsy or with suspected or proven
microinvasion
Suspicious, palpable axillary nodes Not recommended Good
Older age Acceptable Limited
Obesity Acceptable Limited
Male breast cancer Acceptable Limited
Pregnancy Not recommended Insufficient
Evaluation of internal mammary lymph nodes Acceptable Limited
Prior diagnostic or excisional breast biopsy Acceptable Limited
Prior axillary surgery Not recommended Limited
Prior non-oncologic breast surgery (reduction or augmentation Not recommended Insufficient
mammoplasty, breast reconstruction, etc)

After preoperative systemic therapy Not recommended Insufficient
Before preoperative systemic therapy Acceptable Limited

Abbreviations: DCIS, ductal carcinoma-in-situ; SNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection.

“Levels of evidence: Good, multiple studies of SNB test performancebased on findings on completion ALND; Limited, few studies of SNB test performance
based on findings on completion ALND or multiple studies of mapping success without test performance assessed; and Insufficient, no studies of SNB test
performance based on findings on completion ALND and few if any studies of mapping success.

recommends consideration of the use of SNB for women with
tumors smaller than 5 cm. The Panel concluded that there are
currently insufficient data on SNB for women with larger
tumors (T4 tumors, noninflammatory breast cancers) to sug-
gest that the procedure is accurate in these situations. There-
fore, the Panel does not recommend the routine use of SNB in
these settings until more data are available. As always, clinical
judgment should be used to weigh the associated benefits and
risks for an individual patient and to select patients appropri-
ate for surgical procedures.

Inflammatory breast cancer. There are insufficient data
on women with inflammatory breast cancer to recommend
the use of SNB in this situation. Because the subdermal lym-
phatics are partially obstructed, contain tumor emboli, and are
functionally abnormal, the false-negative rate for SNB for this
population may be unacceptably high.®> Similarly, there are
insufficient data to recommend the use of SNB for women
with other T4 lesions (skin invasion and/or chest wall invasion).

Multicentric tumors. Multicentric cancer in the same
breast occurs in approximately 10% of cases and is generally
defined as distinct cancers occurring in separate quadrants
of the breast, or at a distance of more than 2 to 5 cm from
each other. Most investigators have excluded patients with
multicentric lesions from SNB. More recently, several pro-
posed techniques for performing SNB may address this
issue. Initial reports of SNB in breast cancer were based on a
technique involving peritumoral injection of either radio-
labeled colloid®® or blue dye.®” Subsequent experience has
shown that subdermal,®® intradermal,>”®’ and subareo-
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lar’®”! routes of injection are associated with greater suc-

cess and a comparable false-negative rate to that associated
with the peritumoral route. If indeed the same SLN is “sen-
tinel” for the entire breast, then this SLN or SLNs can be
identified in cases of multicentric cancer by subareolar or
intradermal injection. Several small nonrandomized series
in which such an approach was evaluated have demon-
strated that the test performance of SNB is similar to that for
women with unifocal disease, suggesting that the technique
can be applied in this setting.”>”*

Ductal carcinoma in situ. Axillary staging is generally
not necessary for patients with DCIS as determined by
biopsy results, but in certain clinical circumstances, axillary
staging may be important in order to avoid a second oper-
ation. Several studies of DCIS have shown a 5% to 15%
incidence of involved SLNs on the basis of IHC analysis, but
the clinical significance of such metastases remains unclear.

The Panel recommends considering SNB for patients
with DCIS when a mastectomy is indicated or when imme-
diate reconstruction is planned, as axillary staging by SNB is
essentially impossible if an invasive tumor is found. Al-
though invasive cancer will be subsequently found in 10%
to 20% of patients who have DCIS diagnosed by core bi-
opsy, the Panel does not recommend routine use of SNB in
patients with DCIS who are to have breast-conserving sur-
gery. Some Panel members recommend SNB for patients
with large or high-grade DCIS who are to have breast-
conserving surgery or mastectomy, so as to avoid a second
operation on the axilla if invasive cancer is found.
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Older age and obesity. Several studies have shown that
accurate identification of the SLN decreases with increasing
age and body mass. The findings of a study of 1,356 patients
suggested that for every increase of 1 unit of body mass
index and for every increase of 1 year of age, the odds of
successful SNB decreased by 0.05.”” This trial also demon-
strated that the radioactive node count of a SLN is inversely
proportional to age (P < .001). Another study of 966 pa-
tients included a multivariate analysis that suggested that
success of the SNB was greatest for women who were 60
years or younger when a combination of dye and isotope
was used (P = .033).>* These findings, however, do not
support any contraindication for SNB in obese or older
individuals.” As always, clinical judgment should be used
to select appropriate patients for surgical procedures.

Male breast cancer. Male breast cancer is uncommon,
with approximately 1,700 new cases expected annually in
the United States.”® Although the diagnosis in men is often
delayed and patients often present with larger tumors, sur-
vival is similar to that for women when controlled for com-
mon prognostic factors.”””® Modified radical mastectomy,
often followed by radiation therapy, is the procedure most
commonly recommended.”®®" The risk of local complica-
tions (eg, hematoma and seroma) is greater for men,*” but
the risk of lymphedema following axillary node dissection is
similar to that for women. Data on the use of SNB in men
with breast cancer are limited, except for a few anecdotal
reports®*®* and small institutional series.*>*® Port et al
reported that the SLN was identified in 15 of 16 men with
early-stage breast cancer who had SNB at Memorial Sloan-
Kettering Cancer Center between 1996 and 1999.% Albo et
al reported that the SLN was identified in all 7 men who had
the procedure at M.D. Anderson Cancer Center between
October 1999 and 2000.%° Lymphedema developed in one
of the four patients who also had an ALND. Therefore,
although the data are limited, the treatment of male breast
cancer has paralleled that of female breast cancer, and the
Panel believes that it is unlikely that SNB will be any less
accurate in men than it is in women. The Panel concludes
that there are limited data to make categoric recommenda-
tions about the use of SNB for men with breast cancer.

Pregnancy. The safety and test performance of SNB
during pregnancy has not been fully evaluated. Vital dyes
should not be administered to pregnant women; however,
radiolabeled colloids are most likely safe because of the
rapid uptake into the reticuloendothelial system of any
material that enters circulation. Recent data demonstrate
that the dose of radiation to the fetus is minimal, allowing
reasonable consideration of SNB during pregnancy.®” Nev-
ertheless, the Panel concludes that there are insufficient
data at this time to recommend the use of SNB in pregnant
women with breast cancer.

Evaluation of internal mammary lymph nodes. Radical
resection of the internal mammary lymph nodes offers no
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survival advantage over conventional surgery, and un-
treated internal mammary nodes are rarely a source of local
recurrence in patients with early stage breast cancer.?® The
significance of internal mammary node involvement is
therefore largely prognostic and comparable to that of pos-
itive axillary nodes.*° The discovery of a positive internal
mammary node benefits only those patients who are not
otherwise candidates for adjuvant systemic therapy. The
likelihood of internal mammary lymph node involvement
in such patients is approximately 10% whether the tumor is
located medially or laterally.”* Two studies documented the
presence of nonaxillary SLNs in 19% to 25% of all patients
with breast cancer, but metastasis was limited to the internal
mammary nodes in only 1.3% of the women.”>** Although
SNB of internal mammary nodes may be useful in some
instances, the decision to perform the procedure should
be determined on the basis of the clinical judgment of
the treating physicians. The Panel concludes that there are
limited data on the use of SNB to evaluate internal mam-
mary nodes.

Prior breast or axillary surgery. The impact of prior
breast or axillary surgery on the successful identification of
SLNs has not been well characterized. Many of the seminal
reports on SNB excluded patients with previous excisional
biopsy'*!>**** and/or previous axillary surgery.”*> Lim-
ited data suggest that the biopsy method, in particular,
excisional biopsy, does not affect the success of SNB.”® In a
retrospective study of 181 patients who were evaluated at a
single cancer center, excision done at some time before SNB
did not affect the subsequent identification rate of SLNs.
Similarly, neither the volume of the excisional biopsy spec-
imen nor the interval from the biopsy to the SNB affected
the identification rate. On the basis of these data and accu-
mulated clinical experience, the Panel concluded that prior
diagnostic or excisional breast biopsy is not a contraindica-
tion to SNB.>*>”

However, the feasibility of SNB has not been evaluated
for women who have had another, nononcologic breast sur-
gery, such as reduction or augmentation mammoplasty, or
breast reconstruction. It is likely that more extensive breast
and/or axillary surgery would be associated with a higher false-
negative rate and technical failure of SNB. Lymphatic drain-
age from the lateral and upper portions of the breast to the
axilla should be intact after breast reduction surgery or
cosmetic breast implants in the submammary or subpec-
toral position, particularly when the surgery was performed
more than 6 to 12 months previously. However, the Panel
believes that there are insufficient data at this time and more
studies of SNB in this setting are needed before it can be
recommended. If SNB is conducted in this setting, it may
best be performed with preoperative lymphoscintigraphy
(Appendix 2).

Similarly, SNB after axillary surgery has not been
widely studied. Although data suggest that SNB may be
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attempted in women who have had axillary surgery, the
success rate is likely to be lower. In a retrospective analysis,
32 cases of attempted SNB were identified among women
with prior axillary surgery. Repeat SNB failed in 25% of
such women compared with less than 5% among women
who had not had prior axillary surgery.”” Therefore, the
Panel does not recommend SNB in the setting of prior
axillary surgery.

Suspicious palpable axillary lymph nodes. Most studies
of SNB excluded patients with clinically positive nodes in
the axilla. Previous studies have suggested that approxi-
mately 25% of clinical axillary examinations yield false-
positive findings, and recent experience with SNB supports
this observation.”® Until further data are available, SNB is
not recommended in the setting of clinically palpable axil-
lary nodes. If SNB is undertaken in the setting of clinically
suspicious nodes, these nodes must be removed regardless
of whether they take up dye or radiolabeled colloid.

Preoperative systemic therapy. Several investigators
have studied the feasibility of delaying assessment of the
axillary lymph nodes in patients who fulfill criteria for SNB
until after the completion of preoperative systemic therapy;
however, there are some concerns that this strategy may
decrease the likelihood of accurate identification of the SLN
and increase the chance of a false-negative finding.”>'%°
Thus far, a comparison of ALND and SNB after preopera-
tive chemotherapy has not been undertaken in a prospec-
tive study. In small institutional case series, the rate of SLN
identification has ranged from 85% to 96% and the false-
negative rate has ranged from 0% to 33%."'°'"'%” Data col-
lected at M.D. Anderson Cancer Center between 1994 and
1999 showed that the identification rate improved with
experience, whereas the false-negative rate remained sta-
ble.> The largest study is a retrospective chart review of
2,411 patients with operable breast cancer enrolled in the
NSABP B-27 trial of preoperative chemotherapy.'® Of
these patients, 420 (18%) had SNB; at least one SLN was
identified in 85% of the 420 patients, and the false-negative
rate was 11% for the 340 patients who also had ALND. The
loss of pretreatment node staging data to help plan addi-
tional postoperative therapy (eg, the extent of radiation
fields) has led some to recommend SNB before primary
systemic therapy, with ALND performed after chemother-
apy if disease is present in the SLN.'%

In summary, SNB after preoperative systemic chemo-
therapy is technically feasible. However, because such treat-
ment may eradicate foci of disease in axillary lymph nodes,
the long-term clinical significance of negative findings on
SNB after preoperative treatment is less clear. This potential
loss of prognostic information may complicate clinical de-
cision making for local treatment, such as whether comple-
tion axillary dissection is indicated, whether radiation is
indicated after mastectomy, or what regions should be irradi-
ated after lumpectomy. If such information would be valuable
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in planning the local-regional treatment for a given patient,
SNB should be considered before systemic therapy is started.
The Panel concludes that there are insufficient data to recom-
mend SNB or to suggest appropriate timing of SNB for pa-
tients receiving preoperative systemic chemotherapy. The
Panel also emphasizes that whether in the preoperative or
postoperative setting, a SNB should only be performed in the
setting of clinically negative axillary lymph nodes.

What Factors Affect the Success of SNB
(including low rates of complications and false-
negative findings)?

Summary and recommendations. The ability to evalu-
ate individual or institutional accuracy with SNB on the
basis of the proportion of successful mappings and the
false-negative rate has enabled the procedure to gain wide-
spread acceptance without prospective randomized trials.
As SNB continues to replace ALND for staging of breast
cancer, the Panel believes that appropriate training in the
procedure and issues of quality control are very important.
The strongest predictor of the false-negative rate across
trials appears to be the proportion of patients for whom
mapping is successful.”* In addition, the greatest propor-
tion of successful mappings and the lowest false-negative
rates were associated with studies in which both blue dye
and radiolabeled colloid were used.** While the Panel does
not believe that ASCO should present separate guidelines
for surgeons or institutions about the performance of this
procedure, the Panel strongly supports the Guidelines for
Performance of Sentinel Lymphadenectomy for Breast
Cancer developed and updated in 2003 by the American
Society of Breast Surgeons (http://www.breastsurgeons.org/
officialstmts/sentinel.shtml). The American Society of Breast
Surgeons recommends a rate of SLN identification of 85%
with a false-negative rate of 5% or less in order to abandon
axillary dissection. This Society maintains that performance
of a minimum of 20 SNB procedures in combination with
axillary dissection or with mentoring is necessary to mini-
mize the risk of false-negative results.''' The Panel also
recommends that surgeons (a) take a formal course on the
technique, with didactic and hands-on training compo-
nents; (b) have an experienced mentor; (c) keep track of
individual results, including the proportion of successful
mappings, false-negative rates, and complication rates; and
(d) maintain follow-up on all patients over time. The Panel
believes that these issues are important quality control mea-
sures as they could meaningfully impact on false-negative
rates. While awaiting further results from RCTs, the Panel
believes that high false-negative rates may have a direct
adverse impact on patient care including accurate staging,
treatment decision making and long-term outcomes in-
cluding survival. Clearly, the potential for both local as well
as systemic undertreatment of patients increases as the
false-negative rate increases. Case volume and experience
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are clearly important determinants of success, but there are
insufficient data to recommend specific volume levels to
maintain proficiency. However, the systematic review indi-
cates that the proportion successfully mapped represents
the strongest predictor of false-negative rate and may serve
as a reasonable quality indicator for this procedure. In
addition, the review demonstrates the anticipated reduc-
tion in the predictive value of a negative SNB with an
increasing lymph node—positive rate in the population
studied. Therefore, caution is required when applying the
SNB procedure in patients at considerably increased risk for
lymph node-positive disease.

Finally, the SNB procedure is very much a team effort
with active skilled involvement of multiple disciplines includ-
ing surgery, pathology, radiology, nuclear medicine, nursing
and pharmacy among others. In addition to the individual
training and experience required of all team members, optimal
results with the SNB requires the integrated and highly coor-
dinated effort that comes with experience and frequent appli-
cation of the procedure. Importantly, pathologists evaluating
SNB specimens should be trained and experienced in the de-
tection of the minimal amount of disease that is characteristi-
cally found in SLNs (Appendix 3).

Review of relevant literature. A survey of randomly
selected fellows of the American College of Surgeons in
2001 indicated that 77% perform SNB without ALND and
90% use a combination of blue dye and radiolabeled col-
loid. Of these surgeons, 35% learned to perform the proce-
dure through courses, 31% by observation of colleagues,
26% through a surgical oncology fellowship training pro-
gram, and 26% by self-instruction. Respondents were di-
rected to indicate all that apply to their situation.''® Many
studies have sought to determine the optimal technique for
SNB. Most research has shown that for beginning surgeons,
the combinations of radiolabeled colloid, lymphoscintigra-
phy, and blue dye afford the highest success rates with the
lowest false-negative rates.'''™'> A small prospective ran-
domized study in which the use of blue dye alone was com-
pared with a combination of blue dye and radiolabeled colloid
showed that surgeons achieved equal results with either tech-
nique when initially learning the procedure.'"* Clearly SNB
accuracy and the identification rate improve with experi-
ence.''? In one controlled environment, surgeons achieved a
90% rate of SLN identification with a false-negative rate of less
than 5% after performing 30 cases. Less success was seen when
patients were older than 50 years and when the surgeons had
performed 10 or fewer SLN biopsies.*!

What Are the Potential Benefits and Harms
of SNB?

Summary and recommendations. The reported inci-
dence of lymphedema following ALND varies widely and is
dependent on many variables, including definition of
lymphedema, the extent of surgery, use of radiation ther-
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apy, and length of follow-up, among others.''> SNB is
thought to be associated with fewer complications such as
infection (cellulitis) of the chest wall and arm, sensory
changes, and lymphedema than conventional ALND."® The
Panel recommends that, as with any medical procedure,
written informed consent be obtained from all patients
before SNB. The benefits and harms of the procedure, in-
cluding the potential for a false-negative result should be
explained to the patient. Written patient educational mate-
rials should provide accurate information on the risk of
complications, contraindications for the procedure, the
need for a multidisciplinary team (surgeon, nuclear medi-
cine technician, and pathologist), the potential costs (which
may be offset by fewer complications and less follow-up
care), the lack of long-term survival data, the risk of radia-
tion exposure, and the follow-up protocols for each proce-
dure. A comparison of the data in an understandable format
will help to clarify some of the issues for patients making
treatment choices.

Review of relevant literature. Several studies clearly
show that SNB reduces but does not completely eliminate
the risk of lymphedema.'®''>''® Veronesi et al demon-
strated a marked diminution of complications associated
with SNB when compared with ALND.'® A recent RCT
similarly found significant reductions in both physical and
psychological morbidity, including reductions in postoper-
ative arm swelling, rate of seroma formation, loss of sensi-
tivity to light touch and pinprick, and psychological
morbidity.'"” In addition, the two trials reported at recent
meetings confirm the expected decreased complication rate
of SNB compared with ALND. Early results from a large
trial (Axillary Lymphatic Mapping Against Nodal Clear-
ance) in which the morbidity associated with SNB was
compared with that associated with conventional ALND
were recently presented.''® Interim analysis at 18 months
showed that less lymphedema, shoulder discomfort, sen-
sory deficits, and infections were associated with SNB than
with ALND. Quality of life was found to be superior and
arm-related morbidity was lower for patients who had SNB.
The adverse effects of each procedure diminish markedly
over the first 3 months postoperatively, and 5% to 10% of
patients who have SNB will describe persistent severe sen-
sory phenomena beyond that time, less than the percent-
age of women who have the phenomena after ALND.'®

“Axillary web syndrome,” the transient development
of tender lymphatic cords along the upper inner arm, is a
long-observed but only recently described sequellum to
ALND and it appears to occur after SNB as well.''>'"?
Allergic reactions to the dye occur in no more than 1% to
2% of patients who have SNB; most of these reactions are
hives, which are often strikingly blue and respond to anti-
histamines. True anaphylactic reactions are rare, occurring
in approximately 0.25% to 0.5% of patients.'*® Radiation
exposure to the patient, family and friends, surgeon, staff,
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and pathologist appears to be small. For mapping with
a radiolabeled colloid, an injected dose of technetium
(°*™Tc) in the range of 0.1 to 1.0 mCi (3.7 to 37 MBq) is
approximately 4% of that administered for a conventional
bone scan.'*! No isolation, precautions, or special radiation
monitoring are required.

There is little in the literature about educational mate-
rials for patients and informed consent for SNB for breast
cancer.'**'** More than 4,000 cases of SNB have been re-
ported in the literature, and patients should know that the
procedure is widely used and accepted even though it has
been compared with ALND in only one recently published
RCT.'° A review of the quality-of-life outcomes commonly
seen with each procedure will allow realistic expectations of
the outcome of the chosen procedure.'®'?* It should be
explained that outcomes improve with greater experience
of the surgeon and pathologist, and referrals to qualified
teams should be routinely offered. While the quality-of-life
advantages to SNB in the short-term may be obvious, the
patient should be told that there are limited data from
controlled clinical trials in which the two procedures
are compared.

Interpretive Summary

The Panel emphasizes that, despite the widespread ap-
plication of SNB for early-stage breast cancer, it is a rela-
tively new procedure with wide variation in reported test
performance characteristics that are dependent on study
volume, mapping technique, and the proportion of success-
ful mappings. There are little data on other important clin-
ical outcomes and only one published RCT. The Panel
recognizes that SNB is a potentially valuable diagnostic and
staging test and believes that studies in which SNB is com-
pared with completion ALND are adequate to determine
the diagnostic accuracy of this new procedure. This guide-
line characterizes the utility of SNB in accurately determin-
ing whether axillary metastases are present; related clinical
issues of surgical experience, pathologic staging, and appro-
priate patient selection can provide confidence in a negative
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SNB result. The range of rates for false-negative findings
and SLN identification serve to emphasize the variability
and learning curve of this technical procedure in different
centers. Nevertheless, once a multidisciplinary team is ex-
perienced with the procedure, reasonable levels of accuracy
are achieved, with reported identification rates of more
than 95%. The Panel considers the findings from SNB as
being an acceptably accurate assessment of the axillary sta-
tus, thus permitting rational treatment decisions for a wide
range of patients with early stage breast cancer. The role of
routine IHC and/or molecular biologic analysis of the SLN
remains unclear. For patients who have a positive SNB and
for patients in whom a SLN is not identified intraopera-
tively, ALND should be considered standard practice until
the results of ongoing clinical trials are evaluated. Appro-
priately identified patients, successfully mapped, with a
negative SNB do not require a level I or II ALND. SNB is
unlikely to be appropriate for patients who have large tu-
mors, and clinicians should use an individual assessment of
particular circumstances before recommending the proce-
dure in these situations. Limitations in understanding the
full role of this procedure in the management of women
with early-stage breast cancer will not be addressed until the
results of ongoing randomized trials are available. Until
then, it seems reasonable that SNB be performed by expe-
rienced teams at properly equipped centers. Clinicians
must continue to use their best judgment for applying
and interpreting the results of the SNB based on individ-
ual patient and institutional considerations.
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Appendix 2

Lymphoscintigraphic imaging for detection of sentinel
lymph nodes. In some medical centers, lymphoscinti-
graphic imaging using a gamma camera is routinely per-
formed before intraoperative probe detection of radioactivity
in sentinel nodes at surgery for axillary staging of breast can-
cer."”” Arguments for using imaging instead of simply using
a gamma probe over the axilla at the time of surgery include
the ability of lymphoscintigraphy to define whether the
radiocolloid has drained to the axilla or to other possible
sites of drainage, such as the internal mammary, intramam-
mary, contralateralaxillary or supraclavicular nodes.'**'*°
In addition, the position of the imaged draining nodes can
be marked on the skin at the time of gamma camera imag-
ing, potentially facilitating the detection of sentinel nodes at
the time of surgery with a gamma probe. Frequency of
visualization of axillary sentinel nodes is typically in the
60% to 90% range in most centers, with more recent studies
typically in the higher part of this range."*'"'*’ There is
considerable variability in the type of radiocolloid used in
different parts of the world. Using very small particles may
result in a higher frequency of visualization of nodes, but
this is somewhat controversial, as some studies have sug-
gested larger colloids are preferable. Clearly, many colloidal
preparations can be effective in lymphoscintigraphy, and in
the United States both unfiltered and filtered **™Tc sulfur
colloid agents are normally used.’*”'*"'** An area of some
controversy is whether injections for lymphoscintigraphic im-
aging should only be perilesional, or whether injections in the
subdermal skin overlying the tumor, or in the periareolar area,
are most appropriate.'*>'*> A concern with perilesional injec-
tions only is that there appears to be a significantly higher
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frequency of nonvisualization of sentinel nodes versus injec-
tions in the skin or periareolar region.'*”'**!*> In some cen-
ters, injections in more than one area of the breast are given,
peritumoral and periareolar, for example.'"*"'*> Obese and
elderly patients tend to have a higher frequency of false-
negative lymphoscintigraphy than thinner, younger patients
in some series."** In addition, imaging done soon after injec-
tion (eg, < 2 hours) will generally detect fewer positive lymph
nodes than imaging done 6 to 18 hours after injection. If later
imaging, which can be performed by injections the afternoon
before the surgery is planned, is performed, adequate doses
of *™Tc¢ colloid must be given, typically at least 10 mBq and
often more.'*''** In general, delayed imaging detects more
nodes than does early imaging.

There is substantial variability in the frequency of im-
aging visualization of internal mammary nodes, ranging
from under 10% to nearly 40% in some series. It is clear that
although medial breast cancers are more likely to drain to
internal mammary nodes than laterally situated tumors,
there can be drainage to internal mammary nodes from
tumors located in almost any location in the breast tis-
sue.'*®!*! The frequency of internal mammary nodal visu-
alization may be dependent on the type of colloid used and
route of injection as well as the time from imaging until
injection. In most series, the use of an intraoperative
gamma probe system is more sensitive than use of the
gamma camera for detecting axillary sentinel nodes (ie,
more sentinel nodes are identified with the probe than by
imaging), as there are substantial geometric and physical
considerations favoring high sensitivity when a detector is
placed immediately over a focus of radioactivity, rather
than imaging with a gamma camera from a distance
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