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background

 

Although numerous studies have shown that the status of the sentinel node is an accu-
rate predictor of the status of the axillary nodes in breast cancer, the efficacy and safety
of sentinel-node biopsy require validation.

 

methods

 

From March 1998 to December 1999, we randomly assigned 516 patients with primary
breast cancer in whom the tumor was less than or equal to 2 cm in diameter either to
sentinel-node biopsy and total axillary dissection (the axillary-dissection group) or to
sentinel-node biopsy followed by axillary dissection only if the sentinel node contained
metastases (the sentinel-node group).

 

results

 

The number of sentinel nodes found was the same in the two groups. A sentinel node
was positive in 83 of the 257 patients in the axillary-dissection group (32.3 percent),
and in 92 of the 259 patients in the sentinel-node group (35.5 percent). In the axillary-
dissection group, the overall accuracy of the sentinel-node status was 96.9 percent, the
sensitivity 91.2 percent, and the specificity 100 percent. There was less pain and better
arm mobility in the patients who underwent sentinel-node biopsy only than in those who
also underwent axillary dissection. There were 15 events associated with breast cancer in
the axillary-dissection group and 10 such events in the sentinel-node group. Among the
167 patients who did not undergo axillary dissection, there were no cases of overt axillary
metastasis during follow-up.

 

conclusions

 

Sentinel-node biopsy is a safe and accurate method of screening the axillary nodes for
metastasis in women with a small breast cancer.

abstract
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odern screening methods make

 

it possible to diagnose breast cancer at
an early stage, when the axillary lymph

nodes are free of metastases. As a result, routine ax-
illary dissection may constitute excessive treatment.
The technique of the sentinel-node biopsy was de-
veloped to provide surgeons with information that
allows axillary dissection to be avoided if the sentinel
node is negative. Numerous studies have shown that
the findings in the sentinel node accurately predict
the status of the other axillary nodes.

 

1-3

 

 Neverthe-
less, the efficacy and safety of this method require
validation.

We performed a randomized comparison of sen-
tinel-node biopsy followed by routine axillary dis-
section with sentinel-node biopsy followed by ax-
illary dissection only if, on intraoperative histologic
examination, the sentinel node was found to be
positive.

 

study design and main end points

 

The study was approved by the ethics committee of
the European Institute of Oncology. It was a single-
center, randomized trial involving two study groups.
Patients with primary breast cancer in whom the tu-
mor was less than or equal to 2 cm in diameter were
randomly assigned to undergo, after breast-con-
serving surgery, either sentinel-node biopsy and to-
tal axillary dissection (the axillary-dissection group)
or sentinel-node biopsy followed by axillary dissec-
tion only if the sentinel node contained metastatic
breast cancer (the sentinel-node group). The pri-
mary end point of the study was the predictive pow-
er of the status of the sentinel node, measured in
terms of the percentage of cases of axillary involve-
ment detected by sentinel-node biopsy in relation
to the percentage found by routine axillary dissec-
tion. Additional end points were indicators of the
quality of life, the number of axillary-node metas-
tases appearing during follow-up in patients in the
sentinel-node group with a negative sentinel node,
and disease-free and overall survival.

 

patients

 

Patients 40 to 75 years of age with invasive breast
carcinoma and no history of another cancer except
skin cancer were eligible for enrollment. Patients
who had multicentric cancer or who had previously
undergone excisional biopsy were not eligible.

Between March 1998 and December 1999, 532

of 649 consecutive patients were randomly assigned
to one of the two study groups. Of the other 117 pa-
tients, 78 were deemed ineligible, 25 declined to
undergo randomization, and 14 did not undergo
randomization for other reasons. Of the 532 ran-
domized patients, 16 were not able to be evaluated
(Table 1). Table 2 summarizes the characteristics of
the remaining 516 patients.

All the patients were informed of the aims of the
study, the potential effects of the procedures, the
risks associated with surgery, and the meaning of
the randomization. All the patients signed a consent
form approved by the institutional ethics committee
(an institutional review board) before the operation.

 

localization of the sentinel node

 

All 516 patients were scheduled to undergo surgery
early in the morning. In 410 of them (79 percent),

m

methods

 

Table 1. Numbers of Patients Eligible for Enrollment, Randomly Assigned
to a Study Group, and Able to Be Evaluated.

Patients No. of Patients

Initially considered for enrollment

 

649

Not eligible 78

Noninvasive breast cancer 12

Tumor diameter >2 cm 32

Multicentric disease 26

Sentinel node not revealed by scintigraphy 8

 

Eligible for enrollment

 

571

Not randomly assigned to a study group 39

Patient’s decision 25

Sentinel node not evident on preoperative probe-guided 
inspection

3

Frozen sectioning not feasible 3

Other 8

 

Randomly assigned to a study group

 

532

Not able to be evaluated 16

Multicentric, bilateral, or extensive multifocal disease 5

Sentinel node not identified at surgery 5

Benign lesion on final histologic examination 4

Metastatic disease 2

 

Able to be evaluated

 

516

Axillary-dissection group 257

Sentinel-node group 259
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radioactive tracer was injected during the evening
before surgery; in the other 106 patients (21 percent)
radioactive tracer was injected on the day of surgery.
Five to 10 MBq of technetium-99m–labeled particles
of colloidal human albumin (each 50 to 200 nm in
diameter) in 0.2 ml of saline was injected close to
the tumor.

 

5

 

 Injection was subdermal if the tumor
was superficial and peritumoral if it was deep. Ante-
rior and anterior–oblique lymphoscintigraphic pro-
jections of the breast and axilla were subsequently
obtained to determine the exact position of the sen-
tinel node.

Four to 20 hours after the injection of tracer,
sentinel-node biopsy was performed during breast
surgery. A gamma-ray–detecting probe in a sterile
glove was used to identify the radioactive sentinel
node and facilitate its removal.

 

surgery

 

All the patients underwent quadrantectomy or wide
resection, immediately followed by sentinel-node
biopsy. In the operating room, patients were random-
ly assigned to one of the two study groups after it was
verified that a sentinel node could be detected by the
gamma probe and after the macroscopical size of
the tumor was determined. The node was removed
through the incision used for tumor resection if the
tumor was in the upper outer quadrant and through
a separate, axillary incision if the tumor was in any
other quadrant. The removed sentinel node was sent
for immediate frozen-section examination.

In the patients assigned to the axillary-dissection
group, sentinel-node biopsy was immediately fol-
lowed by complete axillary dissection.

 

6

 

 In patients in
the sentinel-node group, the next event depended
on the result of the intraoperative pathological ex-
amination of the sentinel node. If the node was neg-
ative for metastasis, the operation was concluded at
that point; if the node contained a metastasis, com-
plete axillary dissection was performed immediate-
ly. In both the patients in the sentinel-node group
with a positive node and in all the patients in the ax-
illary-dissection group, all the axillary nodes, at all
three Berg levels, were removed. According to Berg,
the axillary lymph nodes are divided into three lev-
els according to location: lateral (first level), poste-
rior (second level), or medial (third level) to the mi-
nor pectoralis muscle.

 

7

 

The patients who underwent axillary dissection
stayed in the hospital an average of 4.3 days, where-
as those who underwent only sentinel-node biopsy
stayed an average of 2.1 days.

 

* Because of rounding, not all percentages total 100.
† Estrogen-receptor status was not determined in one patient in the sentinel-

node group.
‡ The rate of proliferation was measured by determining the percentage of nuclei 

in which labeled antigen Ki-67 (a marker of cell division) was expressed. It was 
not measured in one patient in the sentinel-node group.

§ Tumors were graded according to the system of Elston and Ellis,

 

4

 

 where I indi-
cates well differentiated, II moderately differentiated, and III poorly differenti-
ated. The grade was not available for three patients in the axillary-dissection 

 

group and two patients in the sentinel-node group.

 

Table 2. Characteristics of the Patients in the Two Study Groups.*

Characteristic

Axillary-
Dissection

Group 
(N=257)

Sentinel-
Node
Group 

(N=259)
Total 

(N=516) P Value

 

no. of patients (%)

 

Age

 

0.74

40–45 yr 35 (13.6) 32 (12.4) 67 (13.0)

46–55 yr 88 (34.2) 99 (38.2) 187 (36.2)

56–65 yr 92 (35.8) 92 (35.5) 184 (35.7)

66–75 yr 42 (16.3) 36 (13.9) 78 (15.1)

 

Diameter of tumor

 

0.90

<1.0 cm 65 (25.3) 65 (25.1) 130 (25.2)

1.1–1.5 cm 123 (47.9) 120 (46.3) 243 (47.1)

>1.5 cm 69 (26.8) 74 (28.6) 143 (27.7)

 

Site of tumor

 

0.84

Outer quadrant 187 (72.8) 186 (71.8) 373 (72.3)

Inner or central quadrant 70 (27.2) 73 (28.2) 143 (27.7)

 

Histologic type

 

0.63

Ductal infiltrating 212 (82.5) 209 (80.7) 421 (81.6)

Lobular infiltrating 20 (7.8) 18 (6.9) 38 (7.4)

Other 25 (9.7) 32 (12.4) 57 (11.0)

 

Estrogen-receptor status†

 

1.00

Positive 236 (91.8) 237 (91.9) 473 (91.8)

Negative 21 (8.2) 21 (8.1) 42 (8.2)

 

Rate of proliferation‡

 

0.78

<20% of nuclei dividing 166 (64.6) 170 (65.9) 336 (65.2)

≥20% of nuclei dividing 91 (35.4) 88 (34.1) 179 (34.8)

 

Tumor grade

 

§ 0.68

I 81 (31.9) 82 (31.9) 163 (31.9)

II 119 (46.9) 128 (49.8) 247 (48.3)

III 54 (21.3) 47 (18.3) 101 (19.8)

 

Peritumoral vascular invasion

 

1.00

Yes 43 (16.7) 44 (17.0) 87 (16.9)

No 214 (83.3) 215 (83.0) 429 (83.1)
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pathological examination

 

The sentinel node was bisected along its major axis,
embedded (cut surface up) in optimal-cutting-tem-
perature compound (CellPath), and frozen in iso-
pentane cooled with liquid nitrogen. Lymph nodes
less than 5 mm in diameter were embedded and
frozen uncut.

 

8

 

 If more than one sentinel lymph node
was obtained from a patient, all the nodes were ex-
amined in this way.

For each node that was large enough to be cut,
15 pairs of frozen sections, each 4 µm thick, were cut
at 50-µm intervals in each half of the node, amount-
ing to about 60 sections per node. If residual tissue
was left, additional pairs of sections were cut at
100-µm intervals until the lymph node had been
sampled completely. One section in each pair of sec-
tions was stained with hematoxylin and eosin. If the
result was ambiguous, the other section was stained
for cytokeratins by means of a rapid method (EPOS
Cytokeratin reagent with HRP, Dako) and stained
for the monoclonal antibody MNF116.

 

8

 

The lymph nodes removed during conventional
axillary dissection were examined by standard tech-
niques. Nodes greater than 5 mm in diameter were
bisected; those less than or equal to 5 mm in diam-
eter were fixed and embedded uncut. Three to six
sections were obtained from each lymph node at dif-
ferent levels 100 to 500 µm apart and stained with
hematoxylin and eosin.

 

adjuvant treatment

 

All the patients received radiation to the ipsilateral
breast over a period of eight weeks. A dose of 50 Gy
was delivered through two opposed tangential fields
with high-energy photons. A 10-Gy boost was given
to the skin surrounding the surgical scar. Patients
with unfavorable prognostic characteristics were
given systemic adjuvant therapy according to the
standard protocols used at the European Institute
of Oncology.

 

evaluation of side effects

 

The evaluation of side effects included 100 consec-
utive patients from the axillary-dissection group and
100 consecutive patients from the sentinel-node
group who did not undergo total axillary dissection
because the sentinel node was negative for metas-
tasis. These 200 patients were interviewed by physi-
cians from the Breast Department 6 months and 24
months after surgery and were asked to complete a
questionnaire concerning the intensity of pain, the
presence or absence of paresthesias, the extent of

arm mobility (on a scale from 0 [severe restriction]
to 100 [no restriction]), and the appearance of the
axillary scar. At the same evaluation the circumfer-
ence of the operated arm was measured and com-
pared with that of the contralateral arm.

 

statistical analysis

 

One aim of the study was to estimate the percentage
of patients in the sentinel-node group whose senti-
nel node was negative for metastasis but in whom
overt axillary nodal metastases developed within five
years after surgery. Assuming that 30 percent of 250
recruited patients would have a positive sentinel
node, we expected 175 patients to have a negative
sentinel node. On the basis of data from a previous
study,

 

9

 

 we expected axillary metastases to develop
in 5 percent of those with a negative sentinel node.
The study had 84 percent power to distinguish be-
tween an acceptable percentage (5 percent) and an
unacceptable percentage (10 percent) of women
with nodal metastases at five years; we considered
10 percent the probable maximal percentage. A sen-
sitivity analysis of the power of this one-sided test
showed that it varied between 77 percent and 91
percent for a range of acceptable expected percent-
ages less than 5 percent.

One-sided tests and confidence intervals were
used because we were interested only in seeing
whether the percentage of women with overt nodal
metastases in the sentinel-node group was greater
than specified values. All P values were two-sided.
The overall accuracy of the status of the sentinel
node in the axillary-dissection group was defined as
the rate of correct classification of patients, on the
basis of this status, as having or as not having axil-
lary metastases.

Associations between the status of the axillary
nodes and the characteristics of the primary tumor
were assessed by means of Fisher’s exact test.

 

10

 

Logistic-regression methods were used to adjust
for the effects of the prognostic factors. Confidence
intervals were calculated by the exact binomial
method. The log-rank test was used to compare
curves representing disease-free survival. All the
calculations were carried out using S-Plus 2000,
version 3.

 

11

 

identification of the sentinel node

 

Between March 1998 and December 1999, 649 con-
secutive patients underwent scintigraphy after the

results
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injection of radiolabeled albumin as a prelude to
sentinel-node biopsy. In eight patients (1.2 percent),
scintigraphy revealed no uptake of radioactivity to
the axilla; these patients were considered ineligible.

Seventy other patients also proved ineligible. Of the
571 eligible patients, 39 (6.8 percent) were not ran-
domly assigned to a study group, either because they
chose not to participate (25 patients) or because
other factors precluded their participation (14 pa-
tients). Of the 532 patients who were randomly as-
signed to a study group, 16 (3.0 percent) could not
be evaluated, for various reasons (Table 1).

A total of 429 sentinel nodes were removed and
examined from the 257 patients in the axillary-dis-
section group and 424 from the 259 patients in the
sentinel-node group. A mean of 24 nonsentinel ax-
illary nodes were removed in both groups.

 

detection of positive axillary nodes

 

The primary end point of the study was the capacity
of the sentinel-node biopsy to predict the presence
or absence of axillary nodes positive for metastasis.
Of the 257 patients in the axillary-dissection group,
83 had a positive sentinel node (32.3 percent; 95
percent confidence interval, 26.6 to 38.4) and 174
had a negative sentinel node (67.7 percent). Of the
259 patients in the sentinel-node group, 92 had a
positive sentinel node (35.5 percent; 95 percent con-
fidence interval, 29.7 to 41.7), and 167 had a nega-
tive sentinel node (64.5 percent; 95 percent confi-
dence interval, 58.3 to 70.3).

In the axillary-dissection group 8 of 174 pa-
tients with negative sentinel nodes (4.6 percent; 95
percent confidence interval, 2.0 to 8.9) were subse-
quently found to have metastatic disease in the ax-
illary nodes; in 2 of these patients, there was micro-
metastatic disease in only one axillary node. The
overall accuracy of the sentinel-node status in the
axillary-dissection group was therefore 96.9 percent
(in that the results were accurate in 249 of 257 pa-
tients), the sensitivity was 91.2 percent (83 of 91
patients with positive nodes were identified), and
the specificity was 100 percent. The false negative
rate of 8.8 percent (8 of 91 patients with positive
nodes were not identified) (95 percent confidence
interval, 3.9 to 16.6) and the negative predictive val-
ue of 95.4 percent (95 percent confidence interval,
91.1 to 98.0) are consistent with data from previ-
ous studies.

 

1-3,9

 

micrometastasis

 

In 60 of the 175 patients with a positive sentinel
node, only micrometastases (foci of metastatic cells
≤2 mm in diameter) were found. In the axillary-dis-
section group, 29 patients had a micrometastatic
sentinel node; in 24 of these patients, all the other

 

* Postoperative axillary pain was evaluated as continuous (lasting >50 percent 
of the day), sporadic, or absent.

† Numbness and paresthesias were assessed by comparing skin sensitivity on 
the inner and outer upper arms, axillae, and chest wall on the operated side 
with that on the untreated side. Sensitivity was recorded as either the presence 
or absence of numbness.

‡ Arm mobility was judged by asking the patient to assign the restriction in mo-
tion in the operated arm a value on a scale of 0 percent (severe restriction) to 
100 percent (no restriction).

§ The appearance of the axillary scar was judged by asking the patient simply to 
say whether the result was good or bad.

¶Arm swelling and edema were assessed by comparing the circumference 
(in centimeters) of the treated arm 15 cm above the lateral epicondyle with 

 

that of the untreated arm.

 

Table 3. Side Effects in the Two Study Groups.

Side Effect

Axillary-Dissection 
Group 

(N=100)

Sentinel-Node 
Group 

(N=100)

 

no. of patients

 

6 mo 24 mo 6 mo 24 mo

 

Axillary pain

 

*

No 9 61 84 92

Yes, sporadic 72 34 14 7

Yes, continuous 19 5 2 1

 

Numbness or paresthesias on 
operated side†

 

No 15 32 98 99

Yes 85 68 2 1

 

Arm mobility

 

‡

80–100% 73 79 100 100

60–79% 22 18 0 0

40–59% 5 2 0 0

20–39% 0 1 0 0

<20% 0 0 0 0

 

Aesthetic appearance of axillary scar

 

§

Good 91 85 98 100

Bad 9 15 2 0

 

Arm swelling (difference in circumference)

 

¶

No difference 31 25 89 93

<1 cm 44 38 11 6

1–2 cm 17 25 0 1

>2 cm 8 12 0 0
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axillary nodes were negative, and in 5, only one oth-
er node was positive. In the sentinel-node group,
31 patients had a micrometastatic sentinel node; in
26 of these patients, all the other axillary nodes were
negative, and in 5, only one other node was positive.

 

side effects and unfavorable events

 

Side effects are listed in Table 3. The patients who
underwent only sentinel-node biopsy had less pain
and numbness and better arm mobility than those
who underwent axillary-node dissection as well.
They also had less arm swelling than those who un-
derwent immediate axillary-node dissection.

The 516 patients were followed for a median of
46 months. As of the most recent follow-up, there
have been 34 events (21 in the axillary-dissection
group and 13 in the sentinel-node group; P=0.13
by the log-rank test) (Table 4). Of the 25 events as-
sociated with breast cancer, 15 occurred in the axil-
lary-dissection group (recurrence in the ipsilateral
breast in 1, a tumor in the contralateral breast in 2,
an axillary metastasis in 2, and distant metastasis
in 10), and 10 occurred in the sentinel-node group
(recurrence in the ipsilateral breast in 1, a tumor in
the contralateral breast in 3, and distant metastasis
in 6) (P=0.26 by the log-rank test) (Fig. 1). In addi-
tion, other primary tumors developed in six patients
in the axillary-dissection group and in three in the
sentinel-node group (Table 4). As of the most recent
follow-up, axillary metastasis has not been detected
by physical or ultrasonographic examination in any
of the patients.

Thus far, the rate of events associated with breast
cancer is 16.4 per 1000 per year (95 percent confi-
dence interval, 9.2 to 26.9) in the axillary-dissection
group and 10.1 per 1000 per year (95 percent con-
fidence interval, 4.9 to 18.5) in the sentinel-node
group. Eight patients have died, six of them in the
axillary-dissection group (two from metastatic
breast cancer) and two of them in the sentinel-node
group (one from metastatic breast cancer) (P=0.15
by the log-rank test). There was no statistically sig-
nificant difference between the two groups in the
rate of overall survival (Fig. 2).

The aim of this study was to determine the ability of
sentinel-node biopsy to reduce the need for com-
plete axillary dissection in women with breast can-
cer. In most cases, lymphatic spread within the axilla
is orderly, proceeding from the first Berg level to the

third, and skip metastases are infrequent.

 

7,12,13

 

These findings encouraged investigations in breast
cancer of sentinel-node biopsy, a procedure that is
effective in melanoma.

 

14

 

 Initial results

 

1,2,9,15

 

 and
many subsequent studies indicated that sentinel-
node biopsy is a reliable axillary staging technique,
although a limited number of false negative re-
sults has been a feature of all the reports published
to date.

In the current study, randomization began in
March 1998. As a single-center study, it had the ad-
vantages that the procedures used for sentinel-node
identification, the surgical techniques, and the
standards of pathological examination were uni-
form. Recruitment was completed quickly (in De-
cember 1999), after 532 patients had been randomly
assigned to one of the two study groups. It is note-
worthy that only 25 of the 649 patients initially con-
sidered for enrollment (3.9 percent) chose not to
participate in the randomization, some requesting
complete axillary dissection and others requesting
sentinel-node biopsy procedure.

 

16

 

We used a radioactive tracer (technetium-99m)
and not blue dye to detect the sentinel node. Because
our rate of sentinel-node identification was close to
99 percent, blue dye was not required as an adjuvant
localization tool.

An important result of this study is that sentinel-
node biopsy is effective in identifying cases in which
one or more axillary nodes are positive for metasta-
sis. Of the 259 patients in the sentinel-node group,

discussion

 

Table 4. Unfavorable Events and Deaths in the Two Study Groups.

Event

Axillary-Dissection
Group

(N=257)

Sentinel-Node 
Group

(N=259)

 

no. of events

 

Events other than death

Axillary metastasis 0 0

Supraclavicular metastasis 2 0

Recurrence in ipsilateral breast 1 1

Cancer in contralateral breast 2 3

Distant metastasis 10 6

Other primary tumor 6 3

Total 21 13

Death due to breast cancer 2 1

Death from other causes 4 1
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92 (35.5 percent) had a positive sentinel node and
underwent total axillary dissection — a proportion
similar to that in the axillary-dissection group, in
which 91 of 257 patients (35.4 percent) were found
to have axillary metastases. However, only 83 of
those 91 patients had had a positive sentinel node;
hence, the accuracy of sentinel-node biopsy in the
axillary-dissection group was 96.9 percent. The false
negative rate (8.8 percent) is similar to that observed
in our previous series.

 

1,3,9,17

 

Assuming that the proportion of patients in the
sentinel-node group who had a negative sentinel
node and undetected axillary involvement is similar
to that in the axillary-dissection group, we can esti-
mate that 8 (95 percent confidence interval, 3 to 15)
of the 167 patients in the sentinel-node group who
had a negative sentinel node may have had occult ax-
illary involvement. As of the last follow-up (at the
end of March 2003), no overt axillary metastases
had appeared in these 167 patients after a median
follow-up of 46 months and a total of 634 patient-
years at risk.

The possibility that occult metastasis will never
become clinically evident if the axilla is left intact
has been raised many times.
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 In a series of 221 pa-
tients with breast cancer in whom the primary tu-
mor was small (<1.2 cm in diameter) and who un-
derwent conservative breast surgery without axillary
dissection, overt axillary metastases developed in
only two women (unpublished data).

A serious drawback to the use of sentinel-node
biopsy arises if there is frequent discordance be-

tween “routine” findings on frozen section and sub-
sequent findings on permanent section.

 

8

 

 Such
discordant results would mean that patients with
negative findings on intraoperative examination
of frozen sections of the sentinel node and positive
findings on the final pathological examination will
have to undergo axillary dissection some days after
the breast operation, a process imposing consider-
able psychological trauma on the patients. For this
reason, we used a new method of intraoperative fro-
zen-section examination, involving complete sec-
tioning of the entire lymph node and examination
of a large number of sections (30 to 60).

 

8

 

 The intra-
operative diagnosis is therefore definitive, and no
tissue is left for permanent sectioning.

In 60 of the 175 patients with a positive sentinel
node, only micrometastases (foci ≤2 mm in diam-
eter) were found in the sentinel nodes, and in only
10 of these 60 patients (17 percent) was another ax-
illary node found to be involved. This poses the
question of whether to perform axillary dissection
when the sentinel node is micrometastatic or wheth-
er attentive follow-up is sufficient.

The fact that a small percentage (4.6 percent) of
patients with a negative sentinel node had occult
metastases in other axillary nodes suggests that
there is a risk of “understaging” in such patients.
However, our intraoperative method for examining
the sentinel node is more sensitive than routine
analysis of permanent sections and may actually
lead to “overstaging” and hence to possible over-
treatment.

 

Figure 2. Overall Survival in the Two Study Groups.
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Figure 1. Cumulative Incidence of Events Associated 
with Breast Cancer in the Two Study Groups.
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Postoperative side effects were much less fre-
quent in the patients who underwent sentinel-node
biopsy only than in those who underwent complete
axillary dissection. Disease-free survival was slight-
ly better in the sentinel-node group than in the axil-
lary-dissection group. Because the number of pa-
tients was small, however, firm conclusions cannot
be drawn. Nevertheless, this randomized trial pro-

vides evidence justifying the use of sentinel-node bi-
opsy as part of the assessment of the stage of breast
cancer. Use of this method can obviate the need for
total axillary dissection in patients with a negative
sentinel node, thereby reducing postoperative mor-
bidity and hospitalization costs.
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