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Background: Sentinel lymph node biopsy has steadily replaced axillary lymph node dissection 

(ALND) for staging clinically node-negative breast cancer. However, ALND remains standard 

management of the axilla when a tumor-positive sentinel lymph node is identified.

Methods: We identified 460 patients with breast cancer (clinically T1/T2N0M0) from the 

database for 1999–2004. Patient age ranged from 26 to 81 (median 50) years. Patients who 

underwent mastectomy or breast-conserving surgery with or without ALND were compared 

for regional recurrence, disease-free survival, and overall survival.

Results: Patients with ALND (n = 308) were compared with the no ALND group (n = 152). 

Five-year overall survival and disease-free survival were not significantly different between 

the two groups, while there was a significant difference between them for regional recurrence. 

Of the 152 patients who did not undergo axillary dissection, four developed ipsilateral axillary 

disease, most of whom were rescued by delayed axillary dissection. Further, the criterion for 

identifying lymphedema was used, ie, a 2 cm circumferential change at any measured location. 

As a result, the incidence of lymphedema in the ALND group was 12.7%, while it was not seen 

in the non ALND group.

Conclusion: There is a possibility that ALND may be omitted for cT1/T2N0M0 breast cancer 

through a combination of hormone therapy and adjuvant chemotherapy.
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Introduction
In breast cancer, axillary lymph node dissection (ALND) had been the gold standard in 

axillary staging, providing valuable information for the planning of adjuvant therapy 

and excellent regional disease control. On the other hand, ALND is associated with 

significant arm morbidity, chronic lymphedema being the most well-known form. 

Lymphedema of the arm (2%–28%) and shoulder function impairment (5%–19%) 

are the most debilitating, but even more patients suffer from dysesthesia and pain 

(23%–31%).1–4

The National Surgical Adjuvant Bowel and Breast Project (NSABP) B-04 was 

planned to evaluate the utility of extensive breast surgery 40 years ago.5 On the basis 

of the results of 25 years of follow-up, total mastectomy followed by immediate 

ALND did not affect overall survival for clinically node-negative and node-positive 

breast cancer patients in comparison with delayed ALND in cases of regional lymph 

node recurrence.6 However, the initial recurrence rate of regional lymph nodes was 
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 unexpectedly low (18%) for patients with clinically node-

negative breast cancer treated with total mastectomy alone, in 

whom the incidence of nodal metastases had been estimated 

to be 30% based on the pathology results of patients who had 

been randomized to receive radical mastectomy. Although 

the reason for this discrepancy is not clear, there is a pos-

sibility that axillary surgery may be safely omitted without 

affecting breast cancer mortality or overall survival.

Recently, sentinel lymph node biopsy has been steadily 

replacing ALND for staging of clinically node-negative 

breast cancer. Low locoregional recurrence was observed 

after a long follow-up in both the NSABP B32 and American 

College of Surgeons Oncology Group (ASOCOG) Z0011 

trials, as well as in NSABP B04.7–10 Further, long-term arm 

morbidity is significantly less common and less severe after 

sentinel lymph node dissection than after ALND.11 However, 

at present, ALND remains standard management of the axilla 

when a tumor-positive sentinel lymph node is identified. The 

aim of this study was to compare ALND and non ALND 

groups with regard to regional recurrence, disease-free sur-

vival, and overall survival in patients with breast cancer.

Materials and methods
Patients and treatment
Between July 1999 and April 2004, consecutive patients 

presenting at Kansai Medical University Hospital with pri-

mary breast cancer were recruited, and data collection took 

place at Kansai Medical University Hospital. All patients 

provided their written informed consent before entering 

into this study, which concerns the 460 patients with oper-

able invasive breast cancer and no palpable axillary nodes 

(clinically T1/T2N0M0) who underwent mastectomy or 

breast-conserving surgery with (n = 308) or without (n = 152) 

axillary dissection. Criteria for negative axillary lymph node 

metastasis are: minor axis of the axillary lymph node under 

5 mm on computed tomography images, and fat tissue in the 

hilum of the axillary lymph node which does not disappear 

on ultrasound images. When hormone receptor expression 

was positive, the patient received endocrine therapy for 

5 years. Adjuvant anthracycline-based chemotherapies were 

administered. Four cycles of AC (doxorubicin 60 mg/m2 and 

cyclophosphamide 500 mg/m2) were administered intra-

venously on day 1 every 21 days. After breast-conserving 

surgery, patients with/without ALND received tangential 

irradiation of the breast region, but irradiation of the axilla 

or internal mammary chain was not performed. Patients 

who had breast-conserving surgery underwent irradiation of 

the breast with two tangential fields on a linear accelerator. 

The total dose administered to the entire breast was 50 Gy 

in 2-Gy fractions.

Either ALND or no ALND was selected by the patient 

under informed consent prior to all studies (Figure 1). 

The groups were then compared for incidence of regional 

recurrence, disease-free survival, and overall survival. 

Patients with sentinel lymph node-positive/negative cancer, 

 synchronous bilateral breast carcinoma, and distant metas-

tasis at diagnosis were excluded.

Follow-up
Patients were followed at our outpatient department, with 

checks scheduled every 4 months in the first 3 years, every 

6 months in the subsequent 2 years, and annually thereafter. 

Mammography and chest x-ray were performed yearly. 

At every visit, the patient was checked for locoregional 

recurrence, signals for distant metastases, and side effects. 

After 10 years of disease-free follow-up, the patients were 

discharged. Circumference measures at the metacarpals, 

wrist, and every 4 cm along the arm until the axillary fold 

were taken with the woman seated and the arm resting on 

a bench in 90 degrees abduction. When change of arm cir-

cumference for the treated side was more than 2 cm that of 

the circumference on the untreated side, the size difference 

was considered indicative of lymphedema.

Statistical analysis
Clinicopathological data were stored. The endpoints of 

regional recurrence, disease-free survival, and overall survival 

were used to compare the ALND and non ALND groups. 

They were analyzed using Kaplan-Meier estimates, and the 

log-rank test was used to compare the curves.  Differences 

between the two treatment groups were determined using the 

Chi-squared test. Differences with a P , 0.05 were considered 

to be statistically significant. All deaths, irrespective of cause, 

were taken as an endpoint in overall survival. Patients without 

an endpoint were censored at the end of their follow-up in 

the survival analysis.

T1/T2N0M0 breast cancer

Pt preference

BT or BCT alone BT ＋ AX or BCT ＋ AX

Figure 1 Schema of the study.
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Results
Patients with ALND (n = 308) were compared with those 

with no ALND (n = 152). Their characteristics are shown in 

Tables 1 and 2. The age distribution was similar in the two 

groups. There were no significant differences in histology, 

presence of lymphovascular invasion, nuclear grade, and 

presence of adjuvant chemotherapy between the two groups. 

However, most patients had pT1 disease, with a greater 

 frequency in the no ALND group (P = 0.0047). Further, there 

were significant differences in estrogen, progesterone, and 

Her-2 receptor status between the two groups. The median 

follow-up was 60 (16–133) months in the group without 

axillary dissection, and 79 (14–149) months in the group 

with axillary dissection.

Twenty-three percent of the 308 patients who received 

axillary dissection had metastatic axillary lymph nodes. Of 

the 152 patients who did not receive axillary dissection, four 

developed ipsilateral axillary disease: most were rescued by 

delayed axillary dissection. One of these four patients subse-

quently developed distant relapse and died of breast disease. 

The median time from primary surgery to axillary occurrence 

was 49 months in the ALND group and 29.5 months in the 

no ALND group (Figure 4, Table 3).

There was no significant difference between the two 

groups with regard to disease-free survival (Figure 2, 

P . 0.05). Similarly, there was no significant difference 

between the two groups for overall survival. The 5-year over-

all survival was 95.9% in the ALND group and 94.0% in the 

no ALND group (Figure 3, P . 0.05). The criterion used for 

identifying lymphedema was a 2 cm circumferential change 

at any measured location. The incidence of lymphedema in 

Table 1 Clinicopathological features of breast cancer patients

ALND  
(N = 308)

No ALND  
(N = 150)

P value

Median age (yrs) 50.3 48.8
Path T – stage
 Tis 0 2 (1.3) 0.047
 T1 162 (52.6) 99 (66)
 T2 146 (47.4) 49 (34)
Histology
 iDC 210 (68.1) 131 (87.3) 0.97
 iLC 30 (9.7) 12 (8.0)
 Other 68 (22.0) 7 (4.6)
Lymphovascular invasion
 Yes 21 (6.8) 4 (2.6) 0.21
 No 287 (93.1) 146 (97.3)
Nuclear grade
 i 574 (18.5) 28 (18.7) 2.4
 ii 132 (42.9) 76 (50.7)
 iii 84 (27.2) 56 (37.3)

Table 2 Clinicopathological features of breast cancer patients

ALND  
(N = 308)

No ALND  
(N = 150)

P value

ER and/or PgR
 Positive 248 (80.5) 108 (72.0) 0.047
 Negative 60 (19.5) 42 (28.0)
HER2/Neu
 Yes 48 (15.6) 39 (26.0) 0.001
 No 260 (84.4) 111 (74.0)
Adjuvant chemo
 Yes 71 (23.0) 29 (19.3) 0.47
 No 189 (61.4) 111 (74.0)
 Unknown 48 (15.6) 10 (6.7)
Median FU (mos) 79 (14–149) 59 (5–127)

Table 3 Recurrence and lymphedema

ALND (N = 308) No ALND (N = 150)

Local and regional
recurrence

1 4*

Lymphedema 39 0
 Median time to 
recurrence (mos)

49 29.5 (19–40)

Note: *Delayed ALND was done in three cases of regional lymph node recurrence.

the ALND group was 12.7%, while it was not seen in the 

non ALND group (Table 3, P , 0.01).

Discussion
The main issue in this study is regional control and mortal-

ity in patients with T1/T2N0M0 breast cancer treated with 

mastectomy or breast-conserving surgery alone compared 

with mastectomy or breast-conserving surgery plus ALND. 

In the present study, there was no difference in overall sur-

vival between the ALND and no ALND groups, although 

among the 308 patients who received axillary dissection, 

23% had metastatic axillary lymph nodes on pathologic 

examination. We expected that a similar percentage in the 

no axillary dissection arm would develop axillary metasta-

ses during follow-up. However, only 4/152 (2.6%) patients 

developed overt axillary disease. These findings suggest 

that not all metastases in the axilla become biologically 

active. This finding is consistent with other studies1,2 report-

ing that the axillary recurrence rate is much lower than the 

rate of axillary involvement on pathologic examination 

of resected axillary nodes. The reason why the involved 

nodes disappeared is unclear, but one possibility is that the 

postsurgical adjuvant therapies were effective at controlling 

local tumor growth. In fact, in this study, doxorubicin and 

cyclophosphamide were administered as adjuvant therapy 

four times, and/or tamoxifen was prescribed for 5 years. 
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we acknowledge that it would be preferable to confirm our 

findings with a randomized trial, notwithstanding the difficul-

ties of conducting such trials in breast cancer.

Disclosure
The authors declare that they have no competing interests 

in this work.
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Figure 4 Local regional recurrence curves. 
Note: The green line shows the ALND group and the blue line shows the no ALND 
group (log-rank P . 0.05). 
Abbreviation: ALND, axillary lymph node dissection.

Therefore, the  adjuvant therapy is effective and, thus, no 

ALND may be a safe alternative. However, it is hard to 

draw firm conclusions in this nonrandomized setting. ALND 

may be associated with more accurate staging and improved 

regional control, but it does not affect breast cancer mortality 

or overall survival.

Further previous studies have shown that the most impor-

tant treatment risk factor for lymphedema is ALND.12–14 

Interestingly, in the present study, ALND was associated 

with a significantly increased risk of lymphedema, but did 

not affect overall survival.

To conclude, data from the present nonrandomized study 

and several other studies including randomized trials sug-

gest that patients with breast cancer and clinically negative 

axillary nodes do not benefit from axillary dissection. Finally, 
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Figure 3 Overall survival curves are shown. 
Note: The green line shows the ALND group and the blue line shows the no ALND 
group (log-rank P . 0.05). 
Abbreviation: ALND, axillary lymph node dissection.

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100 120 140

No ALND group

ALND group

Months from operation

D
is

ea
se

-f
re

e 
su

rv
iv

al

Figure 2 Disease-free survival curves. 
Note: The green line shows the ALND group, and the blue line shows the no 
ALND group (log-rank P . 0.05). 
Abbreviation: ALND, axillary lymph node dissection.
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