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Prediction of additional lymph node involvement in breast cancer patients 
with positive sentinel lymph nodes
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Axillary lymph node dissection (ALND) has traditionally been the principal method for evaluating axillary lymph node 
status in breast cancer patients. In the past decades sentinel lymph nodes biopsy after lymphatic mapping has been used to 
stage the disease. The majority of sentinel lymph nodes (SLN) positive patients do not have additional metastases in non-
sentinel nodes (non-SLN) after additional ALND. These patients are exposed to the morbidity of ALND without any benefit 
from additional axillary clearence. In the present study we would like to asses the criteria for selecting those patients, who have 
high risk for non-SLN metastases in the axilla in cases of positive SLN. In this retrospective analysis, clinical and pathologic 
data from 163 patients who underwent SLN biopsy followed by ALND were collected. Following clinical and pathological 
characteristics were analyzed to predict the likehood of non-SLN metastases: age, staging, histologic type and grading of 
the tumors, hormonal receptor status, HER-2 receptor status and Ki-67 protein, angioinvasion, metastases in SLN and non-
SLN. Relative frequencies of individual characteristics between sample groups were statistically tested by Chi-square test at 
significance level p=0.5, when sample sizes in groups were small (≤5) by Fisher´s exact test. Metastasis in SLN were present 
in 67 (41%) of patients, 48 patients (29,4%) had metastasis also in non-SLN. The ratio between non-SLN positive / non-SLN 
negative lymph nodes in patients with positive SLN increases with the stage of the disease, the difference between values for 
the pT1c and pT2 stadium was statistically significant (p = 0.0296). The same applies to grading, but the differences were not 
significant (p>0.05). We could not find significant differences for angioinvasion of the tumor, probably for small number of 
patients with angioinvasion (p>0.05).

Only the stage of the tumor was shown to be significant in predicting the metastasis in non-SLN in our group of breast 
cancer patients with positive SLN Nearly 80% of the patients of 70 years and older displayed no benefit from axillary staging, 
because of negative SLN as well as non-SLN, although thanks to the small sample size this was not a statistically significant 
result. Furthermore, current recommendations for axillary staging in breast cancer patients are discussed.
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Axillary lymph node status is the most important prog-
nostic factor in patients with breast cancer [1]. Axillary 
lymph node dissection (ALND) has traditionally been the 
principal method for evaluating axillary lymph node status. 
In recent years, ALND has been considered as a  staging 
procedure offering prognostic information, but contribut-
ing little to the chances of breast cancer cure. In the last 
three decades evaluation of axillary sentinel lymph nodes 
(SLN) after lymphatic mapping is used to stage breast cancer 
patients. Many studies have appeared validating the use of 
sentinel lymph node biopsy (SLNB) as an accurate means 

of detecting metastatic disease in the axillary lymph nodes 
in patients with breast cancer [2-10]. SLNB was established 
as an accurate method of determining axillary node status 
[8-11]. It also provides prognostic information, but has lower 
morbidity than conventional ALND [6, 7]. ALND is still 
recommended for patients with metastatic SLN, in order to 
refine the prognosis, to maintain local control of the axilla, 
and for a potential therapeutic benefit. The majority of SLN 
positive breast cancer patients have not additional metastases 
in non-sentinel lymph nodes (non-SLN) after additional 
ALND [9-11]. These patients experience the morbidity of 

Neoplasma 63, 3, 2016

doi:10.4149/312_150922N497

mailto:kpohlodek@gmail.com


428 K. POHLODEK, S. BOZIKOVA, I. MECIAROVA, V. MUCHA, M. BARTOVA, F. ONDRIAS

ALND without any benefit from additional axillary clearence. 
In the present study we would like to asses the criteria for 
selecting those patients, who have high risk for non-SLN 
metastases in the axilla in cases of positive SLN.

Patients and methods

In this study, clinical and pathologic data from 163 patients 
who underwent surgical treatment of breast cancer with 
SLNB followed by ALND at the 2nd Department of OB/GYN, 
University Hospital of Bratislava, Slovakia between 2001 – 
2013 were collected and analysed. Mostly patients from the 
initial period, in which all SLNB were followed by ALND for 
estimation of detection rate, false negativity, specificity of the 
method, etc, were selected. Another group are patients with 
positive SLN, all of them received ALND. Patients with nega-

tive SLN without ALND were excluded. Majority of patients 
underwent pre-operative ultrasound guided large-needle core 
biopsy for breast cancer diagnosis (typing). Nonpalpable breast 
lesion were localized by hook wire under ultrasound or stere-
otactic guidance. The surgical tumor samples were examined 
by hematoxilin/eosin stained serial sectioning for tumor typ-
ing and surgical margins status. Immunohistochemistry was 
used for histologic evaluation of hormonal receptors, HER2 
and Ki67 receptors. The tumors with unclear HER2 status in 
immunohistochemistry (2+) were additionally examined by 
fluorescence in situ hybridization (FISH) method for defini-
tive diagnosis.

Lymphatic mapping was done with blue dye (PATENT 
BLUE V®, Guerbet, France) according to the roules of Guil-
iano et al. [2]. Histologic examination for metastases in SLN 
and non-SLN was provided by frozen section during the 
breast surgery and later by hematoxilin/eosin stained serial 
sectioning and cytokeratin imunohistochemistry [8]. Follow-
ing clinical and pathological characteristics were analyzed 
to predict the likelihood of non-SLN metastases: age of the 
patients, staging of the disease, histologic type and grading 
of the tumors, estrogen and progesteron receptor status, 
HER-2 receptor status and Ki-67 protein, angioinvasion of 
the tumor, metastases in SLN and non-SLN. Relative fre-
quencies of individual characteristics between sample groups 
were statistically tested by Chi-square test at significance 
level p=0.5, when sample sizes in groups were small ( ≤5) by 
Fisher´s exact test.

Results

We analyzed clinical and pathologic data from 163 pa-
tients who underwent surgical treatment of breast cancer 
with SLNB followed by ALND at the 2nd Department of OB/
GYN, University Hospital of Bratislava, Slovakia between 
2001 – 2013. The average age of patients was 56,31 years. Most 
of the tumors were ductal infiltrating carcinoma, the tumor 
typing distribution in the study group of patients is shown in 
Tab. 1. The average tumor size was 16,91 mm, i.e. majority of 
patients were in pT1c stadium of the disease (Fig. 1). 72,4% 
of the patients had an estrogen positive tumor, 70,6% of the 
patients were also positive in the progesteron receptors of the 
tumors. HER2 receptors were positive in 35,6% of patients, 
Ki67 protein in 50,3% of the patients. In terms of molecular 
classification, there were 10,4% patients with triple negative 
tumors (Tab. 2).

Metastasis in SLN were present in 67 (41%) of patients, 
48 patients (29,4%) had also metastasis in non-SLN. Thus, in 

Figure 1.Tumor size distribution (pT-staging)

Table 1. Histopathologic types of tumors 

Type of the tumor Frequency Percent
DCIS 3 1.8
ductal-lobular 2 1.2
ductal, NOS 122 74.8
ductal+lobular 4 2.5
lobular 19 11.7
lobular+tubular 1 0.6
medular 2 1.2
mucinous 1  0.6
papilar 4 2.5
solid CNC 1 0.6
tubular 2 1.2
tubular-lobular 2 1.2
Total 163 100.0

Table 2. Prognostic and predictive factors

Percent % ER PR HER-2 Ki 67 angioinvasion
Positive 72.4 70.6 35.6 50.3 27
Negative 26.4 28.2 52.8 46.0 73
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61,2% of patients metastases were present in SLN and non-
SLN as well. The ratio between non-SLN positive / non-SLN 
negative lymph nodes in patients with positive SLN increases 
with the stage of the disease, the difference between values 
for the pT1c and pT2 stadium was statistically significant (p 
= 0.0296) (Fig. 2). The same applies to grading (Tab. 3) for 
this group of patients: The ratio between non-SLN positive 
/ non-SLN negative lymph nodes rises with the grade of 
the tumors, but the differences were insignificant (p>0.05) 
(Fig. 3). We could not find significant differences between 
the groups with and without angioinvasion of the tumor. 
The ratio between non-SLN positive and non-SLN negative 
lymph nodes did not rise significantly with the presence 
of tumor emboli or tumor masses within blood and/or 
lymphatic vessels (p>0.05), probably for small number of 
patients with angioinvasion (Fig. 4). Patients were divided 
into roughly equal-size groups. Specially selected group was 
then made, consisting of patients older than 70 years. This 
group was characterized by the absence SLN negative / non-
SLN positive combination, and a majority of patients (79%) 
were SLN as well as non-SLN negative (Fig. 5). Frequency 
distributions of combinations of positivity / negativity of 
SLN and non-SLN in patients in groups divided by tumor 
markers is shown in Fig. 6.

Discussion

The dilemma whether all of the patients with positive SLN 
need an ALND continues. Axillary nodal status in breast can-
cer is one of the most important prognostic factors for both 
breast cancer recurrence and patient survival [1]. Since the 
1990s, SLNB has become the standard staging procedure for 
patients with invasive breast cancer [8-11]. Since the proce-
dure was introduced, high number of studies on SLN biopsy 
in breast cancer have been published in the world medical 
literature. Today, there is enough data-based evidence showing 
that SLNB can accurately stage the axilla in early breast cancer 
with clinically node-negative disease [10, 11]. Patients with 

Figure 2. The ratio between non-SLN positive (NSLN+) and non-SLN 
negative lymph nodes (NSLN-) in patients with positive SLN increases 
with the stage of the disease. The difference between values for the pT1c 
and pT2 stadium was statistically significant (p = 0.0296). The numbers 
of patients in groups are listed above the columns.

Figure 3. The ratio between non-SLN positive (NSLN+) and non-SLN 
negative lymph nodes (NSLN-) in patients with positive SLN rises with the 
grade of the tumors, but the differences were insignificant (p>0.05). The 
numbers of patients in groups are listed above the columns.

Table 3. Tumor grading

Grading Frequency Percent
1 27 16.6
2 74 45.4
3 62 38.0

Total 163 100.0

Figure 4. The ratio between non-SLN positive and non-SLN negative 
lymph nodes did not rise significantly with the presence of angioinva-
sion (AI) (p>0.05). The numbers of patients in groups are listed above 
the columns.
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histologically negative SLN can avoid aggressive ALND and, 
therefore have lower postoperative morbidity [6, 7]. 

NSABP B-32, the largest surgical prospective randomized 
phase III trial was designed to compare overall survival (OS), 
disease-free survival (DFS), and morbidity between SLNB 
alone to conventional ALND in clinically node-negative breast 
cancer patients [10]. 10-yr follow-up results of NSABP B-32 
were published recently [11]. The authors present 10 year 
outcome data for primary endpoints as well as updated data 
on the effect of occult metastases, found later in the SLN by 
central, detailed pathologic analysis. At 10 years, there con-
tinues to be no significant difference in OS (87.8% for SLNB 
alone and 88.9% for SLNB+ALND) or in DFS (76.9% for both 
groups). The cumulative incidences of local-regional events 
were low and not significant. The cumulative incidences of 
local-regional events were low (4.0% vs. 4.3%) and not sig-
nificant (p = 0.77) [11].

The examination of the clinically negative SLN by the pa-
thologist through frozen section histologic procedure during 
the breast surgery allows perfoming the ALND as one step 
procedure in the cases of positive SLN [8, 9]. The additional 
evaluation of SLN by serial sectioning and cytokeratin immu-
nohistochemistry can bring postoperative positive results in 
histological examination [12-14] (Fig. 7, Fig. 8). But not all of 
the patients with histologically positive SLN have also positive 
non-SLN. The ALND is an overtreatment for this subgroup 
of patients, who are also exposed to the postoperative risks 
of the arm morbidity. The likelihood of non-SLN metastases 
depends on several factors but none of these could by now 
alone identify a subgroup of patients in whom ALND could 
be avoided. 

Many working groups developed nomograms to predict 
non-SLN status in breast cancer patients [15-22]. We had also 
used on of them, the Memorial Sloan-Kettering Cancer Center 

(MSKCC) nomogram in the past for the same purpose (http://
nomograms.mskcc.org/breast/). This nomogram calculates the 
probability of the involment of additional axillary lymph nodes 
in the cases of positive sentinel nodes, based on 9 tumor char-
acteristics. It has been later evaluated in prospective trials and 
there was no general agreement about its accuracy. However, 
recently Bi et al. [22] could in their validation study on 1,576 
patients show, that the MSKCC nomogram can provide an 
accurate prediction of the probability of non-SLN metastasis, 
and offers a reference basis about axillary lymph node dissec-
tion. Another efforts [18-21] to develop nomograms in order 
to predict which patients should undergo an ALND, fail to 
identify patients who really benefit from this procedure.

The axillary recurrence rate occured after an ALND in pa-
tients with a positive SLNB is low. Recent publications show 
rates that vary between 0.2 and 0.9% for micrometastatic 
disease of SLN and around 1.0% in case of macrometastatic 
disease [23]. Recently, several studies (IBCSG 23-01, ACOSOG 
Z0011, EORTC AMAROS) in patients with positive SLNB 
who predominantly underwent breast-saving therapy have 
reported low axillary recurrence rate when ALND had not 
been performed [24-26, 29]. 

A prospective randomized trial (ACOSOG Z0011) tried to 
investigate whether ALND could be safely omitted in these 
patients [24]. This was the only prospective trial in which 
patients with sentinel node metastases were randomized to 
undergo ALND after SLNB versus SLNB without specific 
axillary treatment. All these patients were treated with breast 
conserving therapy and tangential field whole breast irradia-
tion. In addition, the majority of the patients (97%) in that 
study received adjuvant systemic treatment. At a  median 
follow-up of 6.3 years, no significant difference was seen in the 
axillary recurrence rates between the two groups (0.5% in the 
ALND group vs. 0.9% in the group without ALND). Overall 

Figure 5. Frequency distributions of combinations of positivity/negativity 
of SLN and non-SLN in patients divided by age. The numbers of patients 
in groups are listed above the columns.

Figure 6. The ratio between non-SLN positive (NSLN+) and non-SLN 
negative lymph nodes (NSLN-) in patients with positive SLN, divided by 
the presence/absence of tumor markers. The numbers of patients in groups 
are listed above the columns.
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survival was not different in both study arms [24]. These data 
suggest that it is reasonable and safe not to perform ALND in 
the presence of 2 macrometastatic sentinel nodes in patients 
scheduled for breast-conserving surgery (not mastectomy), 
provided they receive whole breast irradiation and systemic 
adjuvant treatment. Unfortunately, the trial ended early be-
cause accrual was slow and the axillary recurrence rates were 
lower than expected in both arms. The slow accrual probably 

implies that in daily practice there is still concern about the 
safety of omitting an  ALND. In 2012 Francissen et al [23] 
published a  literature research performed in the PubMed 
database to this topic. A total of 216 articles were found in the 
PubMed database, but after responsible assessment only 30 
articles were eligible for the analysis. This review shows that 
the axillary recurrence rate is low in patients with positive SLN, 
even if an ALND is not performed. In studies that included 

Figure 7. Positive sentinel lymph node on metastases of invasive ductal carcinoma of the breast. H&E, x100 (A) and cytokeratin immunohistochemistry 
CKAE1/3, x100 (B).

Figure 8. Micrometastases of breast carcinoma in sentinel lymph node (arrows). H&E, x100 (A) and CKAE1/3, x200 (B).
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at least 100 patients who did not undergo an ALND although 
they had a tumor-positive SLN, the axillary recurrence rates 
varied between 0 and 0.9% for micrometastatic disease and 0,2 
to 1,2% for macrometastatic disease. These rates are compa-
rable to those seen in patients with a positive SLNB in which 
an ALND had been performed (axillary recurrence rates be-
tween 0.2 and 1.0%) [23]. Moreover, in the current guidelines 
adjuvant systemic therapy is advised on the basis of tumor 
and patient characteristics and axillary lymph node involve-
ment [27]. Treatment recommendations are rarely altered by 
the additional information gained by the results from ALND 
nodes, although patients with four or more positive lymph 
nodes are supposed to receive adjuvant radiotherapy on the 
axilla and supraclavicular region. Not only systemic therapy 
but also adjuvant radiotherapy can be regarded as a treatment 
modality for any remaining axillary lymph node metastases 
[29, 30]. Radiotherapy as a routine part od breast conserving 
therapy includes also the lowest portion of the axilla. Van 
Welly et al [30] published systematic review demonstrated that 
patients with a negative SLN who underwent radiotherapy had 
a significantly lower rate of axillary recurrences as compared 
to patients who had not been not treated with postoperative 
radiotherapy of the breast.

Van Deurzen et al. [31] reviewed consecutive series of 
317 patients with invasive breast cancer and a tumorpositive 
SLN, followed by an ALND. Microanatomic SLN tumor fea-
tures (subcapsular, combined subcapsular and parenchymal, 
parenchymal, extensive localization, multifocality, and the 
penetrative depth from the SLN capsule) predicted non-SLN 
involvement. However, based on these features no subgroup 
of patients could be selected with less than 10% non-SLN 
involvement. Similarly Fink et al. [20] reevaluated positive 
SLN from 236 patients with SLNB followed by ALND accord-
ing to the microanatomic location of SLN metastases. Based 
on so called S  classification of SLN they could predict the 
likelihood of non-SLN metastases. S classification describes 
the centripetal penetration depth of metastases into the SLN. 
The authors evaluated also the microanatomic location of 
metastases: subcapsular, parenchymal, combined, multifocal, 
and extensive. This characteristics were compared with the 
standard histological classification of micro/macrometastases. 
They found that S classification was a statistically significant 
predictor of non-SLN status and patient outcome [20]. Nodal 
ratio and size of the SLN metastases as a continuous variable to 
help guide decision-making for ALND is the main principle of 
the M.D. Anderson nomogram developed, after the ACOSOG 
Z0011trial was terminated (http://www3.mdanderson.org/
app/medcalc/bc_nomogram). Recently, Caretta-Weyer et al. 
[26] re-analyzed the ACOSOG Z0011 trial and concluded that 
overall 2,637 patients (4.4% (2,637/59,431) of the total cohort 
but 38% (2,637/6,942) of patients with SLN mapping and posi-
tive nodes) met inclusion criteria for ACOSOG Z0011, had 
1 or 2 positive lymph nodes, and could have been spared an 
ALND. Of these 2,637 patients, 46% received complete ALND 
and 54% received only SLN biopsy. Widespread implementa-

tion of ACOSOG Z0011 trial results could potentially spare 
38% of older breast cancer patients who undergo SLN mapping 
with positive lymph nodes an ALND [26].

Women over 60 years of age with a screen-detected breast 
cancer in general have a < 10% risk of axillary lymph node in-
volvement [26].This is in agreement with results in the present 
study (Fig. 4). Favourable prognostic factors (small low-grade 
hormone receptor positive tumor, age over 65, and eventually 
low risk multigene assays) and negative preoperative clinical 
status of the axilla (assesed by palpation and sonography) is 
linked to little to none benefit from axillary staging. It seems, 
that it may be more beneficial to these patients to abstain from 
axillary dissection. Further definitions will be given by German 
study INSEMA, which started recently and basically will aim 
to avoid axillary staging in most patients [32].

Today, ALND is mainly a diagnostic procedure and im-
proves clinical outcome only in patients with lymph node 
metastases. Removal of tumor-free lymph nodes increases 
morbidity and has no prognostic impact. When axillary lymph 
node metastases are documented by fine-needle aspiration 
cytology or large-needle core biopsy of a clinically suspicious 
node under ultrasound guidance before surgery, the current 
consensus is that a complete level I and II axillary dissection 
should be performed [33]. Neoadjuvant chemotherapy has 
been shown to sterilize involved axillary lymph nodes in a con-
siderable proportion (approximately 30–40%) of patients [28]. 
Several studies have demonstrated that SLNB is feasible and 
accurate in this setting. Thus, for patients with documented 
positive axillary nodes or for those with a high likelihood of 
axillary nodal involvement (clinically palpable nodes), preop-
erative chemotherapy and SLNB could potentially spare the 
patient ALND. In such cases SLNB should be performed after 
the neoadjuvant treatment because in around 30% of cases 
the axilla becomes negative. If one or more sentinel nodes 
are involved after neoadjuvant treatment or a mastectomy is 
planned, ALND still has to be performed [28, 34].

Axillary staging is a  diagnostic procedure determining 
adjuvant treatment decisions. For many patients (luminal A, 
HER 2-positive, triple-negative tumors) the systemic treatment 
is already predefined by tumor biology. In these patients the 
axillary status is only significant in the planning of regional 
therapy. In case of positive SLNB before preoperative chemo-
therapy, ALND may be omitted under certain conditions 
(tumor < 5 cm, cN0, less than 3 lymph nodes affected, no ex-
tracapsular spread, planned whole breast irradiation for brest 
conserving therapy, planned adequate systemic treatment, 
following informed consent) [24, 32, 34].

Conclusions

Large, prospective randomized studies concerning pa-
tients with a potentially higher risk for regional recurrences 
such as multiple macrometastases in the SLN, patients with 
larger primary tumors, patients who underwent neoadju-
vant chemotherapy or patients undergoing mastectomy or 



433Prediction of axillary metastases

breast conserving therapy without radiotherapy are needed 
[34]. Future research will need to better define the role of 
complete ALND for subgroups of patients for whom the risk 
of axillary recurrence is low, particularly those patients with 
low volume axillary disease treated with mastectomy [24, 
34]. A new SOUND trial (Sentinel node vs Observation after 
axillary UltraSouND) is ongoing at the European Institute 
of Oncology in Milan, Italy [35]. The aims of this prospec-
tive randomized study are to verify whether, in presence 
of a  negative preoperative axillary assessment, SLN can be 
spared in patient in clinically T1 N0 stadium with negative 
axillary ultrasound finding (and negative FNAC in presence 
of doubtful findings), and to verify if the decision on adjuvant 
medical treatment can be taken according only to the biology 
of the tumour without the prognostic information achieved 
by SLNB on the nodal status. The primary endpoint of the 
study is distant-disease free survival. Secondary endpoints 
will be the cumulative incidence of distant recurrences, the 
cumulative incidence of axillary recurrences, the disease free 
survival and the overall survival. Other secondary endpoints 
are quality of life and evaluation of type of adjuvant treatment 
administered. Similarly, the already above mentioned German 
INSEMA trial, in which cN0/iN0 patients are randomized to 
no surgical treatment to the axilla vs. SLNB, has already started 
[32]. Results of those prospective trials could bring a new view 
into the breast surgery, especially for those patients, where any 
axillary surgical staging could be avoided.
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