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Comparative Morbidity of Axillary Lymph Node Dissection
and the Sentinel Lymph Node Technique

Implications for Patients With Breast Cancer
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Leslie Memsic, MD*

Objective: To assess our long-term complications from complete
axillary lymph node dissection (AXLND) in patients with breast
cancer.
Summary Background Data: Complete AXLND as part of the
surgical therapy for breast cancer has come under increased scrutiny
due the use of the sentinel lymph node (SLN) biopsy technique to
assess the status of the axillary nodes. As the enthusiasm for the
SLN technique has increased, our impression has been that the
perceived complication rate from AXLND has increased dramati-
cally while the negative aspects of the SLN technique have been
underemphasized.
Methods: Female patients seen in routine follow-up over a 1-year
period were eligible for our retrospective study of the long-term
complications from AXLND if they were a minimum of 1 year out
from all primary therapy; ie, surgery, radiation, and/or chemother-
apy. All patients had previously undergone either a modified radical
mastectomy (MRM) or a segmental mastectomy with axillary dis-
section and postoperative radiation (SegAx/XRT). All patients had a
Level I–III dissection. Objective measurements, including upper and
lower arm circumferences and body mass index (BMI), were ob-
tained, and a subjective evaluation from the patients was conducted.
Results: Ninety-four patients were eligible for our study; 44 had
undergone MRM, and 50 had undergone SegAx/XRT. The average
number of nodes removed was 25.6 (standard deviation, 8). Thirty-
three percent of the patients had positive nodal disease, 95% of the
patients had an upper arm circumference within 2 cm of the
unaffected side, and 93.3% had a lower arm circumference within 2
cm of the unaffected side. Subjectively, 90.4% of the patients had
either no or minimal arm swelling, and 96.8% of the patients had
“good” or “excellent” overall arm function. The most common

long-term symptom was numbness involving the upper, inner aspect
of the affected arm (25.5%).
Conclusions: Our data indicate that a complete AXLND can be
performed with minimal long-term morbidity. The lower the mor-
bidity of AXLND, the less acceptable are the unique complications
of the SLN technique.

(Ann Surg 2004;240: 1–6)

Complete axillary lymph node dissection (AXLND) as
part of the surgical therapy for breast cancer has come

under increased scrutiny over the last several years, mainly
due to the use of the sentinel lymph node (SLN) biopsy
technique to assess the status of the axillary nodes. This
technique has the advantages of avoiding an AXLND in those
patients with pathologically negative nodes and, possibly
more importantly, of identifying those nodes at highest risk
for disease. This allows the pathologists to focus their efforts
more thoroughly and economically on those nodes most
likely to be positive. The principal downside of the SLN
technique is the possibility of a false-negative result; ie, the
sentinel node is negative, but there is disease elsewhere
within the axilla that is not identified. Consequently, disease
is left behind and the patient’s disease status is downstaged
with resultant undertreatment.

As with all new surgical procedures, there is an asso-
ciated learning curve for the SLN biopsy technique. As a
result, the false negative rate seems to be inversely propor-
tional to the experience of the surgeon. According to the
Louisville group,1 the false negative rate based on a review of
the current literature ranges from 0% to 16.7%, with an
estimate of approximately 5% for experienced surgeons.

As the number of published papers on the SLN tech-
nique for breast cancer has increased, it has been our impres-
sion that the perceived complication rate of AXLND has
increased dramatically. According to Singletary’s recent re-
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view of the “Current Status of Axillary Dissection,”2 up to
60% of patients experience long-term side effects as a result
of this procedure. The Louisville group stated that the inci-
dence of clinically evident lymphedema that interferes sub-
stantially with patients’ quality of life may be as high as
15%.1 This is in contradistinction to earlier data from Mor-
ton’s group,3 the originators of the SLN technique, who in the
1970s and 1980s routinely performed prophylactic lymphad-
enectomies, including AXLND, for malignant melanoma
(�0.76 mm), and reported only minimal morbidity associated
with the procedures.

Our view has been that the long-term morbidity of
AXLND in experienced hands is minimal, that there are
multiple factors in addition to the extent of axillary dissection
contributing to this morbidity, and that AXLND should
remain a reasonable treatment option until long-term recur-
rence and survival data are available with the SLN technique,
particularly for patients with invasive cancers � 1.0 cm.

A review of our long-term complications with complete
(Levels I–III) AXLND for breast cancer is presented herein.

METHODS
Female patients treated for breast cancer were seen in

routine follow-up over a 1-year period. They were eligible for
our retrospective study of the long-term complications from
AXLND if they were a minimum of 1 year out from all
primary therapy; ie, surgery, radiation, and/or chemotherapy.
All patients in the study had previously undergone either a
modified radical mastectomy (MRM) or a segmental mastec-
tomy with AXLND and postoperative radiation (SegAx/
XRT). All operations were performed by 1 surgeon (AWS),
and all axillary dissections included Levels I–III lymph
nodes. Surgeries were performed over a 14-year period (1986
to 2000), and 100% of the patients were followed at regular
intervals. Objective measurements, including upper and
lower arm circumferences and body mass index (BMI), were
ascertained, and a subjective evaluation from the patients was
conducted by our surgical oncology research nurse (SB). This
included the patient’s perception of the degree of lymphed-
ema or arm swelling (none, minimal, moderate, severe, inca-
pacitating); the patient’s complaints about other symptoms
like pain, tingling, and numbness; and the patient’s percep-
tion of arm function, including range of motion, strength, and
overall function. If a patient were seen more than once during
the study period, the data from the last follow-up visit were
used for our evaluation. Additional information including the
number of lymph nodes removed, the presence and number of
positive nodes, the adjuvant chemotherapy received, the ra-
diation fields used, the timing (immediate or delayed) and
type of breast reconstruction (implant, autologous flap), and
the length of postoperative observation were also reviewed at
the time of each assessment.

Means for continuous variables as well as frequencies
and percentages for categorical variables were calculated.
Stepwise regressions were performed to evaluate patient
variables that might be predictive of either lymphedema
measured clinically or arm swelling perceived by the patient.

RESULTS
Ninety-four female patients who had undergone either

a MRM or SegAx/XRT for breast cancer were seen in routine
follow-up over a 1-year period. At least 1 year had elapsed
since the completion of their primary therapy (surgery, radi-
ation, chemotherapy). Forty-four patients had undergone
MRM, and 50 patients had undergone SegAx/XRT. Four
patients, 2 in each group, had undergone AXLND bilaterally.
Sixty-four percent of the patients were � than 5 years
post-therapy; 23% were 5 to 10 years post-therapy; and 11%
were � 10 years post-therapy. Six patients died during the
study period: 2 from metastatic breast cancer, and 4, who
were disease-free from breast cancer, from unrelated ill-
nesses. One patient was alive with metastatic disease. None
of the patients who died or were alive with metastatic disease
had had a loco-regional recurrence.

The average number of lymph nodes removed was
25.5, with a median of 25 and a range of 7 to 52. Seventy-six
percent of the patients had at least 20 nodes removed. Only 2
patients had fewer than 15 nodes removed. Thirty-one (33%)
of 94 patients had positive lymph nodes. Of those with
positive nodes, 14 (45%) of 31 patients had at least 4 positive
nodes (Table 1). The age of the patients at the time of the
AXLND is noted in Table 2. 28% of the patients were � 50
years of age, 54% were aged between 50 and 69 years, and
18% were 70 years or older.

The objective measurements of upper arm and lower
arm circumferences are shown in Figure 1. The upper arm
circumference was within 1 cm of the unaffected side in 58 of
90 patients (4 patients had bilateral AXLND) and within 2 cm
in an additional 27 patients; 5 of 90 patients had a � 2-cm
difference. The lower arm circumference was within 1 cm of
the unaffected side in 53 of 90 patients; within 2 cm in
another 30 patients; and � 2 cm in 7 of 90 patients. Only 1
patient had � 2-cm difference in both upper and lower arm
circumference. Thus, 85 (94.4%) of 90 patients had an upper
arm circumference within 0 to 2 cm of the unaffected side,
and 83 (92.2%) of 90 patients had a lower arm circumference
within 0 to 2 cm of the unaffected side. The BMI was normal
in 42 (44.7%) of the 94 patients; 30 (31.9%) of 94 had a BMI
in the overweight range; and 22 (23.4%) of 94 were in the
obese range (Table 3). The subjective perceptions of the
patients regarding lymphedema (arm swelling) and other
symptoms (pain, tingling, and numbness) are shown in Figure
2. Sixty-five of the 94 patients felt that they had no arm
swelling, and 20 patients described their arm swelling as
minimal. The objective measurements on 16 of the 20 pa-
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tients with minimal swelling demonstrated less than a 2-cm
difference between the affected and nonaffected sides. Thus,
81 (86.2%) of 94 patients had virtually no arm swelling. Nine
patients (10%) considered themselves as having moderate
arm swelling. Of the 29 patients who felt they had some
degree of arm swelling, 5 of 20 patients with minimal
swelling, and 4 of 9 patients with moderate swelling (9 of 29;
31%) had positive nodes. Nineteen of the 29 patients (65.5%)
had received either preoperative or postoperative radiation
therapy. No patient had severe arm swelling or arm swelling
so incapacitating that it affected her lifestyle. Fifteen of the
29 patients with subjective swelling had a BMI � 24.9. The
most common long-term symptom was numbness involving
mainly the upper, inner aspect of the affected arm. This was
mentioned by 24 (25.5%) of 94 patients and had no effect on
lifestyle.

Arm function, including range of motion, strength, and
overall function, is described in Figure 3. Over 96% of the
patients had either good or excellent arm function, with most
in the excellent range. The data in Table 4 focuses on the 9
patients who described themselves as having moderate arm
swelling. Stepwise regressions were performed to evaluate
patient variables that might be predictive of either arm swell-
ing measured clinically or arm swelling perceived by the
patient. The 4 patients with bilateral AXLND were not
included in the analyses. All variables including age, BMI,
years of follow-up, number of nodes removed, number of
nodes positive for metastatic disease, type of operation, and,
whether or not the patient received chemotherapy (including
stem cell transplantation), preoperative or postoperative radi-
ation, or antiestrogen therapy were analyzed. No patient
variables were statistically significant in predicting which
patients would develop clinically measurable lymphedema or
subjective swelling of the affected arm, although there was a
trend demonstrating an association of arm swelling with age,
length of follow-up, and obesity.

DISCUSSION
Our data on the long-term complications of a complete

(Levels I–III) AXLND indicate that this operation can be
performed with minimal long-term morbidity. Some degree
of numbness was the most common symptom and was ob-
served in 25.5% of our patients. It occurred mainly in the
upper, inner aspect of the affected arm and was most likely
due to the inclusion of the intercostal-brachial nerve(s) with
the specimen. It has been our practice to preserve this nerve
when possible; however, in the face of suspicious or grossly
positive nodal disease, we prefer to sacrifice the nerve and
include it with the specimen rather than cut through the
specimen and potentially contaminate the operative field.

Twenty of our patients described their arm swelling as
minimal, and 9 patients described themselves as having
moderate arm swelling. Of the 29 patients with some degree
of arm swelling, 31% had positive nodes; thus even if they
had undergone a SLN biopsy, 9 of the 29 patients (including
4 of 9 of the patients with moderate swelling) would have had
a subsequent AXLND.

Obesity as an important variable in lymphedema after
AXLND was described by Petrek et al4 from Memorial
Sloan-Kettering Cancer Center. Of 15 potential predictive
factors that they analyzed, only 2, arm infection/injury and
weight gain (obesity), were statistically associated with
lymphedema. In another study from the same institution,
Werner et al5 reported that the level of node dissection was
not statistically related to the development of arm edema; the
only factor that was significantly associated was an elevated
BMI. Silberman,6 from the Norris Cancer Center at the
University of Southern California, reviewed the problem of
lymphedema after AXLND for breast cancer and pointed out

TABLE 1. Surgical Treatment Data

Treatment No. Patients (94)

1. SegAx/XRT 50
2. MRM 44

A. MRM � XRT 8/44
B. Reconstruction 21/44

3. Chemotherapy 39/94
A. Stem cell transplant 6/39

4. Anti-estrogen 69/94

Lymph nodes Number

1. AXLNDs 98*
2. Average No. lymph nodes removed

(Median)
25.6 (25)

3. Range 7–52†

4. Patients with �20 nodes (%) 71/94 (76%)
5. Patients with positive nodes (%) 31/94 (33%)
6. Positive node patients with � 4

positive nodes (%)
14/31 (45%)

*4 patients had bilateral AXLND.
†2 patients had � 15 node.

TABLE 2. Age of Patients by Decade

Decade # Patients (%)

30s 8 8.5%
40s 18 19.1%
50s 29 30.9%
60s 22 23.4%
70s 14 14.9%
80s 3 3.2%
Total 94 100%
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that there was little increase in the incidence of lymphedema
with inclusion of the Level III nodes: 0 to 2.8% of patients
developed lymphedema undergoing axillary sampling proce-
dures; 2.7 to 7.4% of patients developed lymphedema with a
Level I–II dissection; and 3.1 to 8.0% developed lymphed-
ema with a Level III dissection. Axillary radiation without
surgery was associated with an incidence of lymphedema of
2.1 to 8.3%. The combination of AXLND and radiation was
synergistic in their effect on the development of lymph-

edema. We prefer to use the term “arm swelling” as opposed
to lymphedema because there are multiple causes of a swol-
len arm after AXLND other than lymphedema. For example,
any technical error causing encroachment of the axillary vein
can lead to arm swelling. A radiation-induced stricture of the
innominate, subclavian, or axillary vein can lead to arm
swelling. In addition, insertion of a central venous catheter on
the side of the AXLND could lead to swelling, simply due to
the presence of the catheter, or as a result of a complication
induced by the catheter (clot) or the infused chemotherapy
(venous sclerosis).

Our results are in agreement with the experience of
Morton’s group,3 who performed 126 AXLNDs for mela-
noma. Their immediate complication rate was described as
very low, and no patient developed permanent arm edema.
The experience with prophylactic AXLND for melanoma is
very useful because postoperative radiation is rarely, if ever,
given; hence the melanoma experience with AXLND acts as
a “surgery-alone” control and demonstrates that AXLND can
be performed with minimal long-term complication. Our
experience with prophylactic AXLND for melanoma also
demonstrated negligible morbidity.7 In our 29 patients who
had some degree of lymphedema, 65.5% (13 of 20 with
minimal swelling and 6 of 9 with moderate swelling) received
either preoperative or postoperative radiation. As noted
above, radiation alone can produce lymphedema, and the
combination of radiation and AXLND is synergistic.

We find it disconcerting that long-term complication
rates as high as 60% are now being reported for AXLND and
that as many as 15% of the patients have sequelae from the
operation that are so incapacitating that their lifestyle is
affected.1,2 The reasons for these high complication rates are
unclear, but, like all operations, must certainly be related to
the experience of the surgeon. Of the many papers on the
SLN technique that were published in the year 2002, we find
with some dismay that all alluded to the serious complica-
tions of AXLND, and only 1 discussed the authors’ own
experience with AXLND.8 We assume that those publishing

FIGURE 1. Differences in upper and
lower arm circumferences: affected
versus unaffected side

TABLE 3. Body Mass Index (BMI)

BMI Patients

Normal (18.5–24.9) 42/94 (45.7%)
Overweight (25.0–29.9) 30/94 (30.9%)
Obese (�30.0) 22/94 (23.4%)

FIGURE 2. Patient’s perception of complications following
AXLND. (A) Arm swelling; (B) other symptoms
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their results on the SLN technique are experienced breast
cancer surgeons and would have their own large experience
with AXLND with which to compare their SLN technique.

We believe that the SLN technique has an important
role to play in patients with breast cancer, particularly those
with high-grade ductal carcinoma in situ (DCIS) and small T1
invasive cancers. In both these situations, the risk of positive
nodal disease is very low; thus the SLN technique obviates
the need for AXLND in these low-risk patients. However,
with lesions � 1.0 cm, the risk of positive nodal disease
becomes substantial, at least 30%, and increases with increas-
ing size of the primary tumor.9 At the same time, the false
negative rate of the SLN technique increases. Other compli-
cations specific to the SLN technique include the rare allergic
reaction to the dye;10,11 and the need for reoperation in a
substantial percentage of the patients whose sentinel node is
positive, since the diagnosis of positive nodal disease is often
not made on frozen section at the time of the original
operation. The need for a second operation and a second
anesthetic with its attendant risks and cost seems to us to be
understated in the current literature. In addition, a second
operation will occasionally delay subsequent adjuvant ther-
apy. Consider that approximately 200,000 women in the

United States will be diagnosed with invasive breast cancer in
the year 2004 (and an additional 54,000 women will be
diagnosed with breast carcinoma in situ).12 Most of these
patients will present with clinically node-negative disease and
will therefore be eligible for the SLN technique. Approxi-
mately one third of these patients will have positive nodal
disease. With an intraoperative (frozen section) false-nega-
tive rate for identifying metastatic disease in the SLN of 45 to
60% for T1 lesions,13 the volume of reoperative axillary
surgery that needs to be performed is, to say the least,
considerable. Moreover, there have been concerns raised
regarding the morbidity of subsequent axillary surgery in
those patients with a positive SLN found on permanent
pathologic evaluation that underwent an immediate autolo-
gous breast reconstruction at the time of mastectomy and
SLN biopsy.14

Another understated development as a result of the
SLN technique is the inclusion of the axilla in the radiation
field in those patients who underwent segmental mastectomy
(lumpectomy) and had a negative SLN biopsy.15 This is done
by the radiation oncologist in an effort to avoid an axillary
recurrence in a patient who may have a false negative SLN
biopsy. Weir et al16 from British Columbia recently noted
that the regional relapse rate in node-negative patients was
significantly increased with smaller numbers of nodes re-
moved. Polednak et al,17 from the Connecticut Tumor Reg-
istry, analyzed over 69,000 patients with node-negative breast
cancer and found a significantly higher risk of death from
breast cancer when less than 10 nodes were removed com-
pared with more than 20. The implication is that positive
nodal disease is missed and that the patient is understaged and
thus undertreated. This increased relapse rate may be over-
come by the use of systemic therapy. The use of radiation
and/or chemotherapy in an effort to make up for poorly done
surgery does not seem to us to be an effective use of these
modalities. These therapies have specific complications of
their own and need to be discussed in the context of the SLN
technique if they are used as a substitute for lesser surgery or
a poorly performed operation. There is no question that the
surgical complications of a SLN biopsy are less than that of
an AXLND; however, to compare the SLN technique with

FIGURE 3. Patient’s perception of
arm function following AXLND

TABLE 4. Nine Patients With Moderate Arm Swelling

Parameter Patients

Age � 60 4/9
Age � 60 5/9
BMI � 24.9 6/9*
SegAx 6/9
MRM 3/9
Reconstruction 2/9†

Positive nodes 4/9
Radiation 6/9
Chemotherapy 2/9
Tamoxifen 7/9

*4 patients overweight; 2 obese.
†Delayed pedicle flap.
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AXLND, the potential consequences of the SLN technique
must also be taken into account.

We believe that the complication rate of AXLND has
been overestimated and the negative aspects of the SLN
technique underestimated in the understandable enthusiasm
surrounding the development of a new technique. Even
though we perform a Level I–III dissection, our morbidity has
been minimal; thus, a long-term complication rate of 60% for
the standard Level I–II AXLND2 is an entirely unacceptable
surgical result and simply fuels the fear of our patients. If one
routinely extends the radiation field to include the axilla in a
patient who has undergone segmental mastectomy and neg-
ative SLN biopsy in an effort to cover the possibility of a
false-negative result, one needs to factor in that additional
morbidity when comparing the SLN technique with AXLND.

Radiation delivered to the axilla in a patient found to
have a positive SLN on permanent section in an effort to
avoid a second operation has also become increasingly com-
mon and similarly understated. Not reoperating on a patient
with a positive SLN would leave residual disease behind in a
substantial number of patients. In our series of 215 breast
cancer patients who underwent either MRM or SegAx/XRT,
41.2% of our patients had at least 1 positive node. Of those
with positive nodes, 54.8% had 1 to 3 positive nodes, and
45.2% had � 3 positive nodes.18 Veronesi et al19 pointed out
that if the Level I nodes were positive, the statistical chance
that the Level II–III nodes would be positive was 41%. This
percentage increases with increasing tumor size. Moreover,
control of locoregional disease in node-positive patients im-
proves survival. The University of Chicago group noted that
in patients with T1 lesions with fewer than 4 positive nodes,
the long-term disease-free survival was comparable to that for
patients who were node-negative.20 This result was the same
even for patients that did not receive systemic chemotherapy,
indicating that the surgical therapy (AXLND) was not only
diagnostic, but also therapeutic. The recently published radi-
ation trials in high-risk (positive nodes or T3 lesions), pre-
menopausal breast cancer patients also concluded that im-
proved locoregional disease control prolongs survival.21,22

Thus, the axilla must be adequately treated to obtain the best
oncologic result.

We believe that the SLN technique is a major advance in
the treatment of early-stage breast cancer. However, we also
believe that the long-term complication rate of AXLND is
sufficiently low that patients at significant risk for positive nodal
disease may be better served with an AXLND rather than the
SLN technique with its own unique set of complications.
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