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IS THERE A SAFE TUMOR SIZE FOR IDENTIFICATION 
OF BREAST CARCINOMA WITHOUT AXILLARY 

NODE METASTASIS? 
Há um tamanho seguro para a identificação do carcinoma 

mamário sem metástase linfonodal?
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Objetivo: Avaliar a taxa de ausência de comprometimento anatomopatológico axilar em pacientes com axila clinicamente negativa, 

submetidas à linfadenectomia axilar (LA). Método: Estudo retrospectivo longitudinal que avaliou pacientes clinicamente com ausência de 

metástase axilar (N0), submetidas a tratamento oncológico no período de 1998 a 2001. Selecionaram-se pacientes no estádio clínico de 

I a III. Avaliou-se a relação entre a taxa de comprometimento anatomopatológico axilar, o tamanho do tumor e o estádio clínico T e TNM. 

Avaliou-se também o risco de recidiva locorregional (RLR) e de recidiva local axilar (RLA). Resultados: 519 pacientes clinicamente N0 foram 

selecionadas. Todas foram submetidas à LA, com o número médio de 18 linfonodos dissecados e 3,2 comprometidos. A taxa de doença 

metastática axilar foi de 47,2%. O tamanho do tumor e o estádio clínico estiveram associados à presença de metástase linfonodal axilar 

(p<0.001). Tumores de 6,1 a 8 cm apresentaram 78,6% de comprometimento, e em tumores maiores que 8,1 cm essa taxa foi de 100%. 

Quarenta pacientes eram T4-TNM, nos quais a taxa de comprometimento foi de 57,5%. A sobrevida específica aos 120 meses foi de 71,1%, 

a taxa de RLR foi de 6,9% (n=36) e a RLA de 0,4% (n=2). Conclusão: Em pacientes submetidas à linfadenectomia axilar, a taxa de recorrência 

axilar foi extremamente baixa. Há pacientes com tumores maiores que 5 cm e menores que 8 cm, T4-TNM, em que a axila se mostrou 

sem doença metastática axilar. Fazem-se necessários mais estudos prospectivos para avaliar a dissecção do linfonodo sentinela em casos 

selecionados de tumores T3 e T4 clínico, sendo a dissecção inaceitável para tumores com tamanho superior a 8,1 cm.

PALAVRAS-CHAVE: neoplasia da mama; biópsia de linfonodo sentinela; excisão de linfonodo; recidiva; recidiva local de neoplasia.

RESUMO

ABSTRACT

Objective: To evaluate the rate of absence of axillary pathological involvement in patients with clinically negative axilla, submitted to axillary 

lymphadenectomy (AL). Method: Retrospective longitudinal study, which clinically evaluated patients without axillary metastasis (cN0), who 

underwent oncologic treatment from 1998 to 2001. Patients were selected at clinical stage I to III. The axillary pathological impairment ratio 

was correlated with tumor size and clinical stage T and TNM. We also evaluated the locoregional and axillary (local) recurrences. Results: 519 

clinically cN0 patients were selected. All were submitted to AL, with a mean of 18 lymph nodes dissected and 3.2 compromised. The axillary 

metastatic rate was 47.2%. Tumor size and clinical stage were associated with the presence of axillary lymph node metastasis (p<0.001). 

The axillary involvement was of 78.6% for tumors between 6.1 to 8 cm, and of 100% for tumors larger than 8.1 cm. Forty patients were T4-

TNM, where the impairment rate was 57.5%. The specific survival at 120 months was 71.1%, with locoregional recurrence rate of 6.9% (n=36) 

and local rate of 0.4% (n=2). Conclusion: In patients submitted to axillary lymphadenectomy, the axillary recurrence was extremely low. 

There are patients with tumors greater than 5 cm, smaller than 8 cm, and selected T4-TNM without metastasis in axilla. Further studies are 

necessary to evaluate sentinel lymph node dissection in this selected group, but it is unacceptable for tumors larger than 8.1 cm. 
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INTRODUCTION
Breast cancer is the most prevalent neoplasm in females and is 
a serious public health problem worldwide, as approximately 
1.38 million new cases are diagnosed per year. Moreover, breast 
cancer has an increasing mortality rate, of which 60% occur in 
developing countries1. 

For a long time, axillary lymphadenectomy (AL) was the 
standard treatment for breast cancer, since 97% of the drain-
age is axillary2. The NSABP-04 clinical trial demonstrated that 
the conventional AL alone did not provide a survival benefit3. 
Many patients without axillary metastasis were subjected to AL, 
which led to the sentinel lymph node concept4. Sentinel lymph 
node biopsy (SLNB) can accurately predict axillary status5,6. 
The NSABP B-32 trial showed a false-negative rate of up to 9.8% 
for sentinel lymph nodes, and even with a high false-negative 
rate, axillary recurrence after metastasis-negative SLNB was 
of only 0.25% after an average follow-up period of 21 months7. 

Thus, over time, SLNB was considered the best breast can-
cer axillary management in patients with clinically N0 axillary 
nodes, and was initially proposed for tumors smaller than 3 cm 
and later for tumors up to 5 cm (T2-TNM), although studies of 
tumors that ranged from 3.1 to 5.0 cm were limited. The American 
Cancer Society considers SLNB acceptable for T1 and T2 tumors8,9. 
Estimates of SLNB accuracy based on tumor size suggest that, 
for primary lesions greater than 3.0 cm, this value reaches 96%. 
However, according to the literature, several isolated studies on 
the use of SLNB for T3 and T4 tumors without the use of neoad-
juvant chemotherapy (NAC) have been reported9-13.

Similarly, the N0 axillary node concept also became con-
troversial since the performance of an ultrasound examination 
allowed questioning the clinical event, and it was observed that 
the ultrasound indicated disease in the axillary nodes of many 
clinically N0 patients who are often subjected to biopsy with posi-
tive results14. This finding has been reinforced by the diagnostic 
evaluation method (fine needle puncture or core biopsy)15. In fact, 
there is no defined cut-off point for morphological change or corti-
cal lymph node thickening, and many patients who undergo punc-
ture or core biopsy will not demonstrate axillary involvement15,16.

Many initial contraindications to SLNB have become debat-
able and relative over the years17. Recently, this type of axillary 
surgical management has been increasingly associated with NAC. 
Many patients with locally advanced tumors are candidates for 
NAC, but a portion of them are clinically N0 prior to chemother-
apy or become negative after NAC18. SLNB after NAC is feasible, 
but it is associated with a reasonably high rate of false-negative 
results, especially when three lymph nodes are resected. No study 
with a long follow-up period that has demonstrated the safety of 
this procedure with respect to local axillary recurrence has been 
published. Many patients who are diagnosed as N0 prior to NAC 
could be candidates for SLNB, and based on a good response to 
NAC, they would not be candidates for SLNB or AL after it. Those 

patients would avoid the confounding effects generated by their 
responses to NAC, which determine a tumor sub-stage; this in 
turn may lead to unnecessary AL4,19. 

Breast cancer is the most prevalent neoplasm in women, 
and thus, even if a procedure is performed in a select group of 
patients, the number of procedures will be high. The larger the 
tumor is, the greater the probability of regional lymph node 
involvement13, but studies on the applicability of SLNB to T3 or 
T4 tumors are limited. In turn, studies that have evaluated the 
rate of metastatic disease in patients with clinically N0 axillary 
nodes in T3 or T4 tumors are also limited in number, and little 
information is available on the rate of axillary recurrence under 
these specific conditions. This justifies the need for additional 
studies on this subject, especially since in the pre-SLNB era, such 
patients were systematically subjected to AL. Axillary evalua-
tion and treatment play a therapeutic role, but these processes 
are increasingly seen as part of clinical staging and not as treat-
ments. This leads to increased questioning about the need for 
AL, and therefore justifies the present study.

MATERIALS AND METHODS
This retrospective, longitudinal study was based on a historical 
series of all clinical stage I to III patients with no clinical axillary 
lymph node disease (N0) who were treated at the Barretos Cancer 
Hospital (Hospital de Câncer de Barretos — HCB) from 1998 to 
2001 and who were subjected to AL. This study was approved by 
the HCB’s Research Ethics Committee under number 495/2011.

Out of 1,493 patients, those with a previous cancer diagnosis 
and those who received prior treatment were excluded. From the 
remaining 956 patients, those with clinical stage 0 and IV were 
excluded, like those patients whose tumor histologies were not 
classifiable by the TNM system. Next, from the 728 remaining 
patients, those who did not undergo AL and those with fewer 
than five lymph nodes dissected were excluded. Patients with 
occult primary tumors were excluded from the 670 patients 
who remained, which resulted in 652 patients. Out of these, 108 
with clinical N0 disease who underwent NAC and 25 patients 
for whom information on tumor size was lacking were excluded, 
which resulted in the 519 cases composing the sample of the 
present study.

The rate of axillary lymph node involvement as a function 
of tumor size and T-TNM stage was evaluated (Table 1). The 7th 
edition of the TNM staging system was used.

All patients underwent adjuvant treatment (Table 2). Since this 
was a historical series, standard chemotherapy was used at that 
time (only 10.4% of the patients did not undergo chemotherapy), 
and most of the patients received an adjuvant regimen based 
on CMF (69.5%) or FAC (9.2%). At the time of the study, adju-
vant tamoxifen was used for two years, but trastuzumab was 
not used. The indications for radiotherapy remained unchanged.
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Figure 1. Results regarding follow-up time. (A) Cancer-specific survival; (B) hazard ratio for locoregional recurrence.

Table 1. Distribution of lymph node involvement according to tumor size and clinical stage.

Category
Negative Positive

Total P
n (%) n (%)

Size 0.1–1 23 (76.7) 7 (23.3) 30

<0.001
Segmental

1.1–2 74 (64.3) 41 (35.7) 115

2.2–3 90 (52.3) 82 (47.7) 172

3.1–4 51 (46.4) 59 (53.6) 110

4.1–5 21 (41.2) 30 (58.8) 51

5.1–6 12 (52.2) 11 (47.8) 23

6.1–7 2 (20.0) 8 (80.0) 10

7.1–8 1 (25.0) 3 (75.0) 4

8.1–9 0 2 (100) 2

9.1–10 0 2 (100) 2

Size 0.1–3 187 (59.0) 130 (41.0) 317

<0.001
Grouped

3.1–5 72 (44.7) 89 (55.3) 161

5.1–6 12 (52.2) 11 (47.8) 23

6.1–8 3 (21.4) 11 (78.6) 14

8.1–10 0 4 (100) 4

T-TNM Clinical T1 92 (67.2) 45 (32.8) 137

<0.001
Staging

T2 153 (49.5) 156 (50.5) 309

T3 12 (36.4) 21 (63.6) 33

T4 17 (42.5) 23 (57.5) 40

Subgroup 0.1–3 9 (69.2) 4 (30.8) 13

0.156
T4-TNM

3.1–5 5 (26.3) 14 (73.7) 19

5.1–6 1 (50.0) 1 (50.0) 2

6.1–8 2 (40.0) 3 (60.3) 5

8.1–10 0 1 (100) 1

TNM: TNM 7th edition; T: tumor TMN.
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Follow-up was assessed from the first until the last visit, and 
patients were considered to be lost of follow up if they did not 
return to the clinic at least two times, with the schedule time 
during 120 months. Cancer-specific survival and locoregional 
recurrence were also evaluated. Locoregional recurrence indicates 

recurrence in the chest wall, contralateral breast, supraclavicular 
fossa, or the ipsilateral or contralateral axilla. Axillary recurrence 
refers to the presence of axillary, retropectoral or axillary cavity 
disease, near the entrance of the subclavian artery.

Descriptive statistics were used to evaluate the results. 
Values  with loss of information below 1% were reported and were 
excluded from the analysis. To evaluate the variables related to 
tumor size and lymph node positivity, the chi-square test was 
used. Survival was analyzed using Kaplan’s and Meier’s method, 
and the risk of recurrence was evaluated using hazard ratios; 
the log-rank method was used in both situations. Differences in 
which p<0.05 were considered significant. IBM SPSS for MAC 
version 20 was used for all statistical analyses.

RESULTS
In all, 519 patients were evaluated. All patients underwent axil-
lary lymphadenectomy; the mean number of dissected lymph 
nodes was 18 (range 7–49), and the mean number of lymph nodes 
involved was 3.2 (range 0–40). Overall, 47.2% of the patients were 
diagnosed with metastatic axillary disease. Table 1 shows the rela-
tionship between tumor size, T-TNM clinical stage and the pres-
ence of axillary metastatic disease. It was observed that the larger 
the tumor size, the higher the axillary metastatic disease rate. 
However, for tumors between 6.1 and 8.0 cm, this rate was 78.6%, 
while for tumors larger than 8.1 cm, this rate was 100% (Table 1).

Most of the patients were older than 40 years (86.1%) and had 
stage II or III disease (82.9%), but 52.8% of the patients had path-
ological N0 disease. Regarding the treatment performed, most 
patients underwent mastectomy (70.1%), while chemotherapy 
(75.9%), hormone therapy (50.1%), and radiotherapy (93.0%) were 
used as adjuvant therapies (Table 2).

The follow-up time spanned from January 1998 to October 2010, 
with a mean follow-up of 78.6 months (range 0.6–142 months). 
The percentage of patients considered to be lost of follow up was 
5.4% (n=28); they had a median follow-up time of 37.7 months and 
data on locoregional recurrence of these patients were unavail-
able for only three patients. The cancer-specific survival was 
81.4% at 60 months and was 71.1% at 120 months (Figure 1A).

At the end of the evaluation, 23.9% had died due to disease 
progression, 8.3% experienced recurrence after treatment, and 
7.9% had died by another cause. During this period, 26.2% devel-
oped distant metastasis and 6.9% (36) developed locoregional 
recurrence (LRR). In the three patients who died, it was not pos-
sible to evaluate data regarding LRR. The mean time to LRR was 
39.1 months (range 6.9–101.3 months). Figure 1B shows the hazard 
ratio for the LRR. The LRR (n=36) was evident in 66.7% (n=24) of 
the cases, and the main site of recurrence was chest wall (47.2%, 
n=17). The next most frequent was recurrence after quadrantec-
tomy and in contralateral axilla (22.2%; n=8 each), contralateral 
breast, and ipsilateral and contralateral supraclavicular fossa 

Table 2. Characteristics of the treatment population.

Variable Category n %

Pretreatment and staging

Age

Up to 40 72 13.9

40–69 367 70.7

>70 years 80 15.4

TNM Clinical I 88 17.1

Staging
II 320 62.0

III 12 20.9

N-TNM Clinical N0 274 52.8

Staging

N1 131 25.2

N2 52 10.0

N3 62 11.9

Treatment

Surgery
Mastectomy 364 70.1

Quadrantectomy 155 29.9

Chemotherapy*

Not performed 56 10.8

Adjuvant 393 75.9

Palliative 28 5.4

Adjuvant and palliative 41 8.0

Hormone therapy*

Not performed 258 49.9

Adjuvant 233 45.1

Adjuvant and palliative 26 5.0

Radiotherapy

Not performed 30 5.8

Adjuvant breast / axilla 329 63.4

Adjuvant breast and 
fossa

170 32.8

Recurrence 6 1.2

Follow-up

Recurrence Absent 480 93.0

Locoregional* Present 36 6.9

Metastasis
Absent 383 73.8

Present 136 26.2

Final status

DC 124 23.9

DAS 31 6.0

DWOO 10 1.9

AWD 311 59.9

AWOD 43 8.3

TNM: TNM 7th edition; N-TNM: TNM lymph node evaluation; *missing <1%; 
DC: death due to cancer; DAS: death due to associated disease; DWOO: death 
without observation; AWD: alive with disease; AWOD: alive without disease.
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(11.1%, n=4 each). Ipsilateral axillary recurrence was observed 
in only 0.4% of all patients (5.6% of all local recurrences).

Of the two patients with local recurrence, both had triple-
negative invasive ductal carcinoma and underwent mastectomy 
with AL; they also received 5,040 cGy radiotherapy and chemo-
therapy (12 CMF) and were followed-up. The first patient was 
primarily T2N0MO, had a tumor 3.5 cm in diameter and expe-
rienced recurrence in the chest wall, subclavian region and pec-
toral muscle at 17 months. The second patient was diagnosed as 
T3N1M0, had a tumor with 6.0 cm in diameter, and experienced 
retropectoral recurrence at 26 months.

DISCUSSION
In the past several years, the concept of clinically N0 (cN0) axil-
lary nodes has been subjected to a greater debate since. SLNB for 
cN0 was first associated with AL for tumors lower than 3 cm and 
it was later extended for tumors under 5 cm. Now, SLNB is con-
sidered safety of tumors lower than 5cm; we also evaluated AL 
for T3 and T4 tumors, where we observed a considerable number 
of patients without axillary metastasis. This study gives bases for 
evaluating SLNB for T3 and T4 tumors, and probably, in the pres-
ence of pathological negative SLNB, AL can be avoided. Imaging 
exams can help our evaluation. Likewise, with the addition of 
imaging exams, especially axillary ultrasound, new parameters 
were added due to the improved characterization of lymph node 
shape, cortical thickening, and internal halo loss. These con-
ditions often lead to the performance of axillary puncture or 
biopsy, which is associated with positive or false-negative find-
ings15,16. When axillary puncture of biopsy is performed, some 
studies evaluate patients clinically, while others only consider 
the N0 axillary nodes after exclusion by ultrasound and axillary 
puncture. Axillary evaluation has only been important in the 
post-SLNB era. Few studies have exclusively evaluated axillary 
positivity in N0 axillary nodes since all patients were systemati-
cally subjected to AL, which justifies the present study since it is 
based on a historical series from the pre-SLNB era. 

The present study has some limitations that must be con-
sidered. One of the major ones may actually be its merit, since 
this study is based on a historical series from the period before 
SLNB was performed, when patients underwent lymphadenec-
tomy I-III regardless of their axillary condition. During the same 
period, neoadjuvant chemotherapy was beginning to be used at 
a greater frequency, and we attempted to exclude such patients 
from the sample to exclusively evaluate the axillary status in 
clinically N0 patients. Based on the results presented, negative 
axillary nodes in tumors up to 8 cm were observed in patients 
subjected to AL, but this finding has already been reported in 
tumors up to 10 cm20. However, the present study is grouped 
with a similar study20 (Figure 2), for tumors 7.1 to 8 cm and 7.1 
to 10 cm in size, 12 and 23 patients were evaluated, respectively, 

and a pathological negativity rate of 25 and 11.7% was observed, 
respectively. The limit that should be considered acceptable for 
SLNB for tumors larger than 5 cm is still under debate.

Other study limitation was to not present all prognostic vari-
able related to breast cancer, as histologic grade and the main 
molecular characteristics. The treatment data (Table 2) was pre-
sented to show the conditions related to low axillary recurrence in 
patients submitted to AL. In 2001, the molecular classification was 
not instituted, and some of the treatment drugs used today were 
quite different, a fact the reinforces the low axillary recurrence. 

Since this study is based on a retrospective series, the rea-
sons associated with the primary treatment of T4-TNM tumors 
are unknown, thus there may have been a selection bias. Until the 
publication of the 7th edition of the TNM classification system, 
T4-TNM tumors were considered to be associated with the pres-
ence of skin invasion, skin edema, or “peau-d’orange” appearance. 
In this group of patients, 32/40 presented tumors smaller than 5 cm, 
which indicates the presence of edema or localized infiltration as 
a possible criterion that can be used in these patients. The assess-
ment of SLNB  in T4 tumors is limited, and generally those stud-
ies contained a small number of patients21-24, which prompts us to 
reflect on which patients would be the best candidates for SLNB.

The main benefits of SLNB include a better pathological 
evaluation of axillary involvement and a significant decrease in 
morbidity compared with AL25-27, which justifies studies that aim 
at expanding SLNB indications. In recent years, the condition of 
clinically N0 axillary nodes has been further discussed due to the 
reported observer-dependent variation and to the general sensi-
tivity of the physical examination ranges from 32 to 68% for the 
determination of axillary involvement28,29. Ultrasound has been 
added to the preoperative evaluation, but the result is influenced 
by biopsy indication criteria, and initially negative results may 
be modified by small unobserved tumor foci15,30-32 

Figure 2. Percentage of metastatic disease using the current 
study and Corros et al. study20. 
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NAC has been widely used as a way to reduce breast tumor size 
and to reduce axillary condition18, but limited studies have evalu-
ated SLNB in T3 or T4 tumors prior to NAC, and those that have 
been published generally involved a limited number of patients19,23,33. 
The potential advantage of SLNB before NAC is related to a higher 
sensitivity and a decrease in false-negative rates19. The identifica-
tion of the axillary status prior to NAC allows more reliable clinical 
staging and, in the selected cases, allows for the primary surgical 
treatment of the breast and axillary nodes. The identification of 
the axillary status also makes a non-posterior axillary approach 
feasible22 and safe in patients who are responsive to NAC.

Relative to the previously used treatment, breast cancer treat-
ment has changed considerably, as taxanes have been added to 
anthracyclines, trastuzumab is used and hormone therapy is 
used for 5 or 10 years. These treatments may have a positive influ-
ence as they aim to reduce recurrence and increase survival in 
this group of patients. Even in these conditions, we attempted 
to evaluate locoregional recurrence and observed that the rate 
was low (8.1%) considering the tumors’ size and the long follow-
up time. The axillary recurrence rate was extremely low (0.4%), 
which is consistent with what have been reported in the litera-
ture. Veronesi et al., in a retrospective analysis of 3,548 patients 
with negative sentinel lymph nodes who were not subjected 
to AL, demonstrated that only 0.9% of the patients presented 
axillary recurrence and that the overall 5-year survival for the 
entire series was 98% after an average follow-up of 48 months34. 
In 2010, this same author reported a series of only two cases of 
axillary recurrence after SLNB, and those patients had a breast 
cancer event-free survival of approximately 89% after 10 years of 

follow-up35. These data are in agreement with the results of the 
NSABP B-32 trial, which presented a regional recurrence rate of 
0.4% in the AL arm and 0.7% in the SLNB arm, with a false-neg-
ative rate in the AL arm of 9.8%. Even so, the disease-free sur-
vival was indistinguishable between the two groups and was 
approximately 82% after eight years3. 

The current consensus allows SLNB to be performed for 
tumors up to 5 cm, but the acceptable limit remains open. 
A prospective controlled study in which SLNB in one arm is 
compared with AL in another does not seem acceptable for us 
today, considering the availability of neoadjuvant and adjuvant 
treatment. In this sense, the present study allows us to observe 
that, in the presence of clinically negative axillary tumors up to 
8 cm, regardless of whether the tumor is classified as T3 or T4, 
we can discuss the possibility of SLNB. This is because in up to 
25% of these patients, AL is unnecessary and may result in nega-
tive effects in the patients.

CONCLUSION
When patients with clinically negative axillary nodes and tumors 
larger than 5 cm (T3-TNM), and T4-TNM were evaluated, 36.4% and 
42.5%, respectively, did not present metastatic disease after AL. 

Thus, SLNB can be considered in selected cases of tumors 
with N0 axillary nodes and in tumors larger than 5 cm and 
smaller than 8 cm and T4-TNM, whereas SLNB is unacceptable 
for tumors larger than 8.1cm.  Further prospective studies are 
needed to evaluate the rate of axillary recurrence after SLNB since 
the rate is low in patients undergoing axillary lymphadenectomy.
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