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Objective
To assess the complications of level I and II axillary lymph
node dissection in the treatment of stage I and II breast can-
cer, with breast-conservation surgery and mastectomy.

Summary Background Data
The role of axillary dissection for staging, and as an effective
means of controlling regional nodal disease, has long been
recognized. As small and low-grade lesions have been de-
tected more frequently, and as its therapeutic impact has
been questioned, axillary dissection has increasingly been
perceived as associated with significant complications.

Methods
Two hundred patients, 112 of whom had breast-conservation
surgery with axillary dissection and 88 of whom had total
mastectomy with axillary dissection, were evaluated 1 year or
more after surgery for arm swelling as well as nonedema
complications. All patients had arm circumference measure-

ments at the same four sites on both the operated and non-
operated sides.

Results
No patient had an axillary recurrence. The mean difference in
circumference on the nonoperated versus operated side was
0.425 cm 6 1.39 at the midbiceps (p , 0.001), 0.315 cm 6
1.27 at the antecubital fossa (p , 0.001), 0.355 cm 6 1.53 at
the midforearm (p , 0.005), and 0.055 cm 6 0.75 at the wrist
(n.s.). Seven patients (3.5%) had mild swelling of the hand.
Heavy and obese body habitus were the only significant predic-
tors of edema on multivariate analysis. One hundred fifty-three
(76.5%) patients had numbness or paresthesias of the medial
arm and/or axilla after surgery; in 125 (82%) of these, the prob-
lem had lessened or had resolved on follow-up assessment.

Conclusions
The characterization of a level I and II axillary dissection as a
procedure with significant complications does not appear jus-
tified based on this experience.

The role of axillary dissection in the treatment of invasive
breast cancer has come under particular scrutiny in recent
years as its impact on survival has been questioned.1,2

Although the presence of nodal metastases remains the most
significant predictor of prognosis, some contend that the
widespread application of adjuvant systemic therapy lessens
the impact of this information on therapeutic decision mak-
ing.3,4 Further, although axillary dissection is recognized as
effective at controlling regional nodal disease, advocates of
more limited sentinel lymphadenectomy contend that full
axillary dissection for all patients with invasive breast can-
cer risks significant complications and might be more se-

lectively applied only to patients harboring micrometastases
to the sentinel nodes.5–7

Since originally being described as a component of the
radical mastectomy, axillary dissection for breast cancer
persisted with modifications of the radical mastectomy,
such as those of Patey and Dyson.8 In that context, it
connoted a complete resection of lymph nodes at all three
levels, with efforts as well to ensure the inclusion of all
external mammary nodes extending from the medial border
of the axilla along the chest wall from the second to sixth
ribs.9 Dissection of the level III apical nodes was facilitated
by transecting the attachment of the pectoralis minor muscle
to the coracoid process,10 and even the sternal portion of the
pectoralis major might be detached laterally as well for
further axillary exposure, after which the muscle would be
reconstructed.11

Correspondence: Daniel F. Roses, MD, New York University Medical
Center, 530 First Ave., New York, NY 10016.

Accepted for publication March 19, 1999.

ANNALS OF SURGERY
Vol. 230, No. 2, 194–201
© 1999Lippincott Williams & Wilkins, Inc.

194



As breast-conserving procedures became accepted, and
as additional data on the distribution of nodal micrometas-
tases accumulated, the extent of elective axillary dissection
was often modified. The incidence of level III micrometas-
tases in the absence of level I or II metastases was found to
be 1% or less.12,13 Although the incidence of isolated me-
tastases to level II was still,2% in some series,14,15 the
incidence of “skip” metastases did exceed 20% in other
reports.16,17 As a result, level I and II dissection, with
preservation of the pectoralis minor, has come to represent
the anatomic extent of axillary lymphadenectomy in most
reports.18

Curiously, there are limited data, either with breast-con-
servation surgery or with mastectomy, on the complications
of level I and II lymphadenectomy. Discussions of the
complications of axillary dissection that reflect the experi-
ences from the era of the radical or Patey mastectomy, with
or without postoperative radiation therapy, often present
rates of arm edema that exceed 50%.19,20 Clearly, that
experience may exaggerate the potential complications of
axillary lymph node dissection.

To assess the complications of a level I and II axillary
lymph node dissection, we evaluated the surgical, cosmetic,
and functional consequences in 200 patients consecutively
seen in follow-up evaluation.1 year after surgery for stage
I or II breast cancer. All axillary dissections followed a
uniform surgical protocol, whether performed with breast-
conservation surgery or with mastectomy.

MATERIALS AND METHODS

Two hundred patients were consecutively evaluated after
surgical treatment for unilateral breast cancer that included
a level I and II axillary dissection performed by one of three
surgeons (DFR, MNH, RLS). All of these patients’ postop-
erative surveillance protocols included evaluation clinically
by the surgeon every 3 months during the first 2 years after
surgery, with more extended intervals beyond that but never
exceeding 6 months. Only patients seen for the first annual
examination or beyond were included in this analysis.

Patients having a level I and II axillary dissection in
conjunction with a segmental excision had their procedure
performed through an incision that followed a natural skin
crease below the hair-bearing area of the axilla. The medial
extent of the incision was kept lateral to the edge of the
pectoralis major muscle; laterally it extended to the poste-
rior axillary line. When a mastectomy was performed, the
extent of skin incisions varied, but when lateral to the
anterior axillary line they were also always placed below the
hair-bearing area of the axilla.

The axillary dissection was begun by defining the lateral
edge of the pectoralis minor and the medial pectoral nerve
branches and vessels, and incising the clavipectoral fascia
parallel to the lateral edge of the pectoralis minor muscle.
The clavipectoral fascia was further incised laterally,
thereby exposing the lymphoadipose contents of the axilla.

A concentrated effort to dissect all the soft tissue off the
brachial plexus and the adventitia of the axillary vein was
avoided. The medial pectoral nerve and vascular bundle
lateral to the pectoralis minor muscle were protected.

In dissecting subjacent to the pectoralis minor muscle, the
forearm was supported in a position directed toward the
contralateral side and parallel to the patient, thereby facili-
tating medial retraction of the pectoral muscles. All
branches of the axillary vein were divided and ligated from
the level of the thoracoacromial vessels. Posteriorly directed
subscapular vessels were not ligated. The inferior axillary
contents were dissected off the serratus anterior fascia. The
intercostobrachial nerve was ligated as it exited from the
second intercostal space, although in the more recently
treated patients it was often preserved. The long thoracic
nerve and the thoracodorsal nerve and vessels were pre-
served and the axillary contents further dissected to the edge
of the latissimus dorsi and the lateral extent of the axillary
vein, where the specimen was transected.

All axillary dissections were drained using a closed suc-
tion system. Drains were kept in place for 4 to 5 days, at
which time serous drainage was invariably,50 cc per 24
hours. Antibiotics were begun before the incision and main-
tained until the drain was discontinued.

Radiation to the conserved breast followed a uniform
policy. Axillary radiation and chest wall radiation after
mastectomy was not applied unless there were extensive
nodal metastases. Reconstruction after mastectomy was per-
formed by placement of a tissue expander or by autologous
tissue reconstruction using a pedicle transverse rectus ab-
dominis myocutaneous or latissimus dorsi flap. All patients
were instructed in arm care and lymphedema precautions.
All were given range-of-motion exercises after drain re-
moval and an absence of seroma formation.

Patient variables included age at time of surgery, body
habitus (defined as normal if the patient was within the
range of 10% below to 20% over ideal body weight [IBW];
thin if .10% below IBW; heavy if 20% to 40% over IBW;
and obese if.40% over IBW), intercurrent cardiac disease
or diabetes, smoking history, postoperative seroma forma-
tion and the frequency of seroma aspiration after drain
removal, wound infection, arm infections, paresthesias as
outlined by the patient after surgery and in follow-up, pain
requiring analgesia beyond the immediate postoperative pe-
riod and in follow-up, range of motion, and lymphedema on
follow-up assessment.

Treatment and pathologic variables included type of sur-
gery, reconstruction, sacrifice of the intercostobrachial
nerve, clinical and pathologic nodal status, total nodes dis-
sected, tumor size, and the use of postoperative radiation
therapy.

Lymphedema was assessed by measuring both arms at
the same site in the midbiceps region, the antecubital fossa,
the midforearm, and the wrist. The measurements were
made with the arm straightened in a recumbent position.
Care was taken not to pinch the skin when measuring the
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circumference at the different sites. Hand swelling was rated
as nonexistent, minimal, or significant. All patients were
carefully assessed for axillary recurrence throughout the
follow-up examinations.

Nonlymphedema complications were monitored by use
of a standardized interview protocol to elicit specific com-
plaints and by evaluation of the patient’s medical record.
Range of motion was assessed by the surgeon as active
ranging at the shoulder joint, which was scored as equal to
or decreased relative to the nonoperated side. Numbness and
paresthesias were evaluated by standard questions asked of
each patient regarding the location and severity of the
symptoms at the time of evaluation and compared with
those in the postoperative period (unchanged, improved,
significantly improved, or completely resolved). Zones of
persistent numbness were outlined by the examining physi-
cian and confirmed by the patient.

All values were reported as mean6 standard deviation or
median with range. A pairedt test was used to compare
differences between operated and nonoperated arm circum-
ferences. Statistical analysis of univariate associations was

performed using chi square for categorical variables and
Pearson’s linear correlation for continuous variables. A
forward conditional logistic regression model was used for
the multivariate analysis. The multivariate analysis incor-
porated the following variables: age; surgical procedure;
tumor size; number of nodes; incidence of positive nodes;
use of regional adjuvant radiation therapy; body habitus;
presence of diabetes, hypertension, cardiac disease, or
smoking history; and presence of seroma, wound infection
or cellulitis. A probability value of,0.05 was accepted for
statistical significance. Relative risk was reported with a
90% confidence interval.

RESULTS

Two hundred patients were evaluated with a median
follow-up time of 38.5 months (range 12.3 to 159.3
months). The clinical and pathologic characteristics of the
patients studied are detailed in Table 1. One hundred twelve
patients had breast-conservation surgery with axillary dis-
section, and 88 had total mastectomy and axillary dissec-
tion. One hundred seventy procedures were performed by
one surgeon (DFR) and the remainder by the others (MNH
or RLS).

There was no recurrent axillary disease in any patient
within the follow-up period. All patients having breast-
conservation surgery received breast irradiation. Five pa-
tients also received axillary irradiation after surgery. Seven
patients who underwent mastectomy had chest wall irradi-
ation. Nine patients had supraclavicular irradiation.

The difference in arm circumference at the midbiceps,
antecubital crease, midforearm, and wrist are shown in
Table 2. No statistically significant difference was demon-
strated at the wrist; the most significant difference of 0.46
1.4 cm (p , 0.001) was demonstrated at the midbiceps
region. The frequency of differences in arm circumference
is detailed in Figure 1. The frequency of swelling.2 cm in
one or more regions, as well as the incidence of hand
swelling, is noted in Table 3.

Seven patients (3.5%) had minimal hand swelling. No
patient had significant swelling. Although 27 patients
(13.5%) had swelling of.2 cm in any one area, an increase
of .2 cm at the forearm or wrist level was experienced by
17 patients (8.5%); 4 of these (23.5%) also had swelling of

Table 1. CLINICAL AND PATHOLOGIC
CHARACTERISTICS (n 5 200)

Median follow-up 38.5 months (range 12.3–
159.3)

Median age 59 years (range 27–87)
Body habitus Thin 39 (19.5%)

Normal 109 (54.5%)
Heavy 36 (18%)
Obese 16 (8%)

Intercurrent
disease

Cardiac 12 (6%)
Diabetes 5 (2.5%)
Heavy smoker 9 (4.5%)

Laterality Right breast 101 (50.5%)
Left breast 99 (49.5%)

Surgery Segmental excision and
axillary dissection

112 (56%)

Total mastectomy and
axillary dissection

88 (44%)

Reconstruction: tissue
expander

19 (9.5%)

Reconstruction: TRAM flap 4 (2%)
Reconstruction: latissimus

dorsi flap
1 (0.5%)

Intercostobrachial nerve
sacrificed

190 (95%)

Intercostobrachial nerve
preserved

10 (5%)

Pathology Mean tumor size (cm) 1.6 6 1
Palpable nodes 8 (4%)
Mean total nodes 25.9 6 8
Patients with histologically

(1) nodes
51 (25.5%)

Mean number (1) nodes 4.9 6 6
Radiotherapy Chest wall irradiation 7

Axillary irradiation 5
Supraclavicular irradiation 9

TRAM, transverse rectus abdominis myocutaneous.

Table 2. MEAN DIFFERENCE IN ARM
SIZE (cm): OPERATED VERSUS

NONOPERATED SIDE

Midbiceps 0.425 6 1.4 (p , 0.001*)
Antecubital crease 0.315 6 1.3 (p , 0.005*)
Midforearm 0.355 6 1.5 (p , 0.005*)
Wrist 0.055 6 0.8 (p 5 n.s.*)

* Paired t test.
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the hand. Twelve patients (6%) had swelling of.2 cm in
two regions. Thirty-one (15.5%) patients had an increase in
arm circumference.1 cm on the side contralateral to the
surgery.

The variables predictive of edema.2 cm in any location
with or without hand edema are listed in Table 4. Only
heavy and obese body habitus emerged as significant pre-
dictors of an increase in arm circumference on the operated
side. The number of episodes of arm cellulitis approached
significance (p5 0.054) as a predictor of edema.

The nonlymphedema variables that were evaluated are
listed in Table 5. One hundred nineteen patients (59.5%)
had seromas treated by aspiration after drain removal.
Eleven patients (5.5%) had infections of the arm after sur-
gery; four had more than one infection.

Five (2.5%) patients had prolonged pain requiring anal-
gesic medications in the postoperative period, but no patient
had pain at the time of follow-up. Numbness or paresthesias
to the upper medial arm and/or axillary skin were reported
by 153 (76.5%) patients in the early postoperative period. In
follow-up evaluation, 34 (22%) reported complete resolu-

tion; an additional 91 (60%) reported improvement, 63
(42%) of whom reported that the improvement was signif-
icant. Preservation of the intercostobrachial nerve in 10
patients was associated with numbness or paresthesias in the
postoperative period in 8 patients (80%). In follow-up, these
were resolved in seven patients (70%) (see Table 5).

DISCUSSION

The most commonly cited source of complications after
axillary dissection is lymphedema. Our results demonstrate
an objective difference in arm circumference at a single site
of .2 cm in 13.5% of patients, not dissimilar to the inci-
dence of 16% noted by Lin et al21 in a more heterogeneous
group of patients. It also conforms to the incidence noted by
Kissin et al22 in 200 patients; in that study, subjective
lymphedema was noted in 14% of patients, but the inci-
dence was 25.5% when objectively measured by a limb
volume difference exceeding 200 ml. Predictably, heavy
and obese patients in our experience were more likely to
develop swelling; this was the only predictor of edema

Figure 1. Percentage distribution of difference in circumference (cm) between operated and nonoperated
arms at midbiceps (A), antecubital crease (B), midforearm (C), and wrist (D). A negative value indicates that
the nonoperated circumference was larger.
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when the variables were evaluated in a multivariate analy-
sis. Because of the infrequency of significant edema in our
clinical experience, we relied exclusively on circumferential
measurements at multiple sites, which correlated in the
Kissin study with volumetric analysis. Subjective hand
swelling was noted in only 3.5% of patients and was always
minimal. No patient had significant hand swelling that was
functionally disabling. Clearly, objective assessment re-
flects a higher incidence of arm swelling than does subjec-
tive assessment.

We did not measure the arm circumference before sur-
gery, because changes in the extended follow-up period are
also dependent on weight loss and gain, variables that are
treatment-dependent as well. Comparison with the con-
tralateral arm represents the reference point for patients in
follow-up and is therefore more clinically relevant. Notably,
15.5% of patients in our series had an increase in arm
circumference of.1 cm on the nonoperated side. Clearly,
anatomic variability independent of surgical sequelae does
exist.23 Nevertheless, even a minimal degree of swelling or

a sense of arm heaviness on the side of the surgery may
become for the patient a constant physical reminder of the
original cancer. The often-insidious and subtle initial pre-
sentation of lymphedema can develop into more obvious
enlargement as increased lymphatic pressure prevents dif-
fusion of lipids and protein; this promotes fibrosis and
susceptibility to infection. In this regard, 11 (5.5%) patients
had one or more episodes of arm cellulitis requiring treat-
ment in follow-up, all of which resolved rapidly. Five
(45.5%) of these patients had an increase in arm circumfer-
ence exceeding 2 cm.

Recently reported incidences of lymphedema after axil-
lary dissection demonstrate a wide range, from 5% to
25.5%.21,22,24–29This is due no doubt to the great variability
of procedures, radiation treatments, objective assessment
criteria, and duration of follow-up in these series. However,
the retreat from radical mastectomy, as well as postopera-
tive radiation therapy after mastectomy, has significantly
decreased the incidence of the severe lymphedema that was
a feared long-term sequelae of radical surgery.

Seroma formation was common, in our experience. A
collection of serum and lymph is to be expected after
axillary dissection.30,31Despite postoperative closed suction
drainage to minimize prolonged seroma formation, 59.5%
of patients required seroma aspirations after the discontinu-
ance of a drain. However, no patient had a postoperative
infection or prolonged and excessive seroma formation re-
quiring reinsertion of a closed suction drain.

No patient in our series had any range-of-motion limita-
tion. Further, because no patients reported a change in arm
or hand strength, no objective measurement was made in
this regard. Reports in the literature have assessed the in-
fluence of shoulder exercises on seroma formation after
axillary dissection performed with both breast-conservation

Table 3. EDEMA AND CELLULITIS

Difference in arm circumference
. 2 cm in any one region:
Operated versus
nonoperated side

27 13.5%

Difference in arm circumference
. 2 cm in any two regions:
Operated versus
nonoperated side

12 6%

Difference in arm circumference
. 2 cm in forearm or wrist

17 8.5%

Hand swelling None 193 96.5%
Minimal 7 3.5%
Significant 0 0%

Arm infections (cellulitis)
requiring antibiotics

11 5.0%

One instance 7 3.5%
Two instances 2 1%
Three instances 2 1%

Table 4. VARIABLES PREDICTIVE OF
LYMPHEDEMA* ON UNIVARIATE AND

MULTIVARIATE ANALYSIS

Univariate Analysis
Arm infection (cellulitis) p , 0.02
Obese body habitus p , 0.001
Total number excised lymph nodes p , 0.05

Multivariate Analysis
Arm infection (cellulitis) p 5 0.054
Heavy body habitus p , 0.01**
Obese body habitus p , 0.0001***

* Arm swelling . 2 cm and/or hand swelling
** Relative risk 2; 90% confidence interval 1.3–3.1
*** Relative risk 3.8; 90% confidence interval 2.3–6.3

Table 5. NONLYMPHEDEMA
COMPLICATIONS

Postoperative wound infection 0
Seroma after drain removal requiring

aspiration
119 59.5%

Prolonged pain, early postoperative period 6 3%
Pain in follow-up evaluation 0
Winged scapula 0
Numbness or paresthesias in early

postoperative period
None 47 23.5%
Numbness or paresthesias: 153 76.5%

Upper medial arm only 15 7.5%
Upper medial arm and axilla 81 40.5%
Axilla only 57 28.5%

Improvement in follow-up of numbness or
paresthesias

Unchanged 28/153 18%
Less 28/153 18%
Much less 63/153 42%
Completely resolved 34/153 22%

Recurrent axillary disease 0
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surgery or total mastectomy.32–35 No apparent adverse ef-
fect has been observed from early arm mobilization. With
suction drainage in place, we have advised only modest
mobility of the arm to minimize stiffness and the risk of a
frozen shoulder if immobility is prolonged. When seroma
formation is controlled, we have then encouraged an active
increase in the use of the arm, with full range-of-motion
activity. This delay in full shoulder exercise has not been
associated with arm dysfunction in our experience. Al-
though some patients may participate in exercise programs
in the follow-up period, this information was not included in
our analysis.

Pain after axillary dissection is difficult to assess in the
immediate postoperative period. Although 2.5% of patients
reported pain requiring analgesia beyond the immediate
postoperative period, no patient seen in follow-up noted
pain requiring analgesia attributable to the axillary dissec-
tion. No patient had a winged scapula.

Numbness or paresthesias to the skin of the upper medial
arm and/or axilla from intercostobrachial nerve sacrifice or
injury have long been recognized.36,37 In our experience,
76.5% of patients had such changes in the initial postoper-
ative period, but with prolonged follow-up complete reso-
lution was achieved in 22%, and the problems were im-
proved in an additional 59%. This experience is similar to
that reported by Salmon.38 In the study of Paredes et al,39

truncal section of the intercostobrachial nerve affected ax-
illary and arm sensitivity in almost all patients when as-
sessed after surgery; axillary anesthesia or analgesia per-
sisted in.50% of patients. The great majority of patients
had a return of arm sensation after 12 months, 30% having
complete return of sensation to both the axilla and arm.
With nerve preservation,.50% of patients had early anes-
thesia or analgesia to the axilla and arm, almost all resolving
after 12 months. Although we now preserve the intercosto-
brachial nerve whenever possible, in the 10 recently treated
patients numbness was experienced by 7.

The explanation for the return of or improvement in
sensation for the majority of patients no doubt reflects the
richness of cutaneous sensory innervation to the axilla and
upper medial arm. The intercostobrachial nerve, which sup-
plies sensory fibers to the medial aspect of the upper arm,
axillary skin, and upper lateral breast, arises as the lateral
cutaneous branch of the ventral primary ramus of T2. In its
course through the posterior axilla, it joins a filament of the
medial brachial cutaneous nerve, the smallest branch of the
medial cord of the brachial plexus. An additional contact
has been described with the posterior brachial cutaneous
branch of the radial nerve.40 The size of the intercostobra-
chial nerve and the extent of its distribution appear to vary
inversely with the size and distribution of the medial bra-
chial cutaneous nerve. Anastomoses between the intercos-
tobrachial and the lateral cutaneous branches of T1 and T3
may exist. The anastomosis between the intercostobrachial
and medial brachial cutaneous nerves is rather constant and
may be represented by two or more filaments connecting

them. Anastomoses with branches of T1 and T3 and the
posterior brachial cutaneous branch of the radial nerve
appear to represent occasional or inconstant findings. The
intercostobrachial nerve may give off two or more branches
as it traverses the axillary fat. Another sensory nerve, the
medial brachial cutaneous nerve, the smallest branch of the
medial cord of the brachial plexus, is formed from fibers
arising from cord segments C8 and T1 or from T1 alone.
Descending through the axilla, it pierces the brachial fascia
at about the middle of the arm. It innervates the skin and
subcutaneous tissues of the posterior aspect of the lower
third of the arm as far as the olecranon. The nerve occa-
sionally arises as a branch of the medial antebrachial cuta-
neous nerve, which also arises from C8, T1. It may receive
fibers from T2 and/or T3, or it may be absent. Because the
medial brachial cutaneous nerve frequently has direct con-
tacts and varies inversely in size with the intercostobrachial
nerve, it should be considered as often sensory to the axilla
as well. In addition, a second intercostobrachial nerve often
arises from the lateral cutaneous branch of T3 and supplies
the axilla and medial side of the arm.41 The first intercostal
nerve also provides a lateral cutaneous branch that supplies
the skin of the axilla and may communicate with the inter-
costobrachial nerve and the medial brachial cutaneous as
well. Although denervation or division of the intercostobra-
chial nerve will lead to numbness or paresthesias of the skin
in the upper medial arm and axilla, this may be of varying
degrees, distribution, and duration as a result of the richness
of the sensory nerve supply to the axilla and upper arm.
Preservation of the intercostobrachial nerve, particularly in
the absence of lateral axillary lymphadenopathy, is recom-
mended, but if the intercostobrachial nerve is transected,
resulting numbness or paresthesias may well abate, as was
true for most patients in our experience.

In no patient in this series did recurrent disease develop in
the axilla. The rarity of axillary recurrence after a carefully
performed axillary dissection is well established. In the
NSABP B-04 study, axillary recurrence was reported in
only 1.4% of node-negative patients and 1% of node-posi-
tive patients after axillary dissection, whereas clinically
palpable nodal metastases developed in 17.8% of patients
with clinically negative axillae randomized not to have an
axillary dissection. Series of patients whose axillae were not
treated have been reported by Cady et al42 with an axillary
failure rate of 16% and by Baxter et al43 with a 10-year
actuarial axillary failure rate of 28%. Radiation may be an
effective alternative, as reported by Recht et al,44 who noted
a 0.8% incidence of axillary recurrence after axillary radi-
ation in 355 clinically node-negative patients. With clini-
cally positive axillae, as reported in the NSABP B-04 study,
the axillary recurrence rate in patients with palpable nodal
disease receiving axillary radiation rather than axillary dis-
section was 12%. An even higher rate of 19% was reported
in a series by Osborne et al from the Royal Marsden
Hospital.45

Elective axillary dissection clearly provides significant
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prognostic information, but greater selectivity in the perfor-
mance of the procedure is coming under closer scrutiny as
the frequency of smaller, often nonpalpable and low-grade
cancers rises as a result of more widespread mammographic
screening.45–48 Sentinel lymphadenectomy has been pro-
posed as an alternative to elective axillary dissection. In
reported series to date, sentinel node biopsies have most
often been followed by completion axillary dissec-
tion.5,6,7,49Sentinel node biopsy allows a more exhaustive
assessment of the sentinel node for micrometastasis.
Whether sentinel lymphadenectomy will eliminate elective
axillary dissection from the surgical treatment of breast
cancer remains to be demonstrated. However, the charac-
terization of level I and II axillary dissection as a procedure
that should be abandoned because of a significant morbidity
rate does not appear justified by our experience.
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