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ABSTRACT

Objective: The purpose of the study was to investigate the oncological sufficiency of level I axillary dissection for adequate histological nodal staging 
(ypN) in patients with breast cancer and tumor-involved sentinel lymph node (SLN) after neoadjuvant chemotherapy (NAC). 

Material and Methods: A prospective multicentre pilot study took place from 01.01.2018 to 30.11.2020 in three mammary centres in the Czech Re-
public in patients with breast cancer after NAC (NCT03556397). Patients in the cohort with positive histological frozen section of SLN were indicated 
to separate axillary dissection of levels I and II. 

Results: Sixty-one patients with breast cancer after NAC were included in the study according to inclusion and exclusion criteria. Twelve patients with 
breast cancer and tumour involved SLN after NAC were further included in the analysis. Two (16.7%) patients had positive non-sentinel lymph nodes 
in level I only, one (8.3%) patient had positive lymph nodes in level II only, and seven (58.3%) patients had positive lymph nodes in both levels. Level I 
axillary dissection in a patient with tumour involved SLN after NAC would have resulted in understaging in five (41.7%) patients, mostly ypN1 instead 
of ypN2. 

Conclusion: According to our pilot result, level I axillary dissection is not sufficient in terms of adequate histological nodal staging in breast cancer 
patients after NAC, and level II axillary dissection should not be omitted.  
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IntRODuCtIOn

Implementation of neoadjuvant chemotherapy (NAC) in patients with breast can-
cer has brought new questions to axillary surgery. Changes in guidelines have 
allowed the use of less radical operations such as sentinel lymph node biopsy 
(SLNB) or targeted axillary dissection (TAD) instead of standard axillary dissection 
of levels I and II (ALND) even in patients with initially tumor infiltrated lymph nodes 
with regression after NAC (1-6). Less radical surgical methods have a lower inci-
dence of complications such as seroma formation, lymphoedema, limitations of 
arm movement, loss of sensitivity. The complication rate of SLNB is significantly 
lower with 5% compared with up to 58.4% for ALND (7,8). However, in patients 
with residual nodal disease after NAC detected by SLNB or TAD, completion ALND 
of levels I and II still represents the standard procedure (1,9).

Correct histological nodal status after NAC is a determinant of long-term prognosis 
(10). The prognostic value of residual lymph node involvement may differ among 
breast cancer subtypes (11), and the number of metastatic lymph nodes can influ-
ence the decision about adjuvant systemic therapy (9). It could potentially also af-
fect the indication of adjuvant radiotherapy (12).
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According to the recommendation of TNM Classification, ad-
equate pathological nodal staging requires the resection and 
examination of at least low axillary lymph nodes (level I) with a 
minimum of six lymph nodes (13). It can be assumed that with 
a lower number of removed lymph nodes lower complication 
rate should occur (8), therefore the complication rate of level I 
axillary dissection should range between the complication rate 
of the standard level I and II axillary dissection and SLNB, but 
there are no studies on this topic in the literature.

This prospective pilot study investigated the sufficiency of axil-
lary dissection of level I for adequate histological nodal staging 
(ypN) in patients with tumor-involved sentinel lymph nodes 
after NAC.

MAtERIAL and MEtHODS

The presented analysis was one of the primary endpoints of the 
study “Sentinel Lymph Node Biopsy in Patients with Breast Can-
cer After Neoadjuvant Therapy.” The study was designed as a 
prospective multicenter pilot trial and was conducted from 
01.01.2018 to 30.11.2020 in three surgical departments special-
izing in breast cancer surgery (Silesian Hospital in Opava, Uni-
versity Hospital Ostrava, EUC Clinic Zlin). Inclusion criteria were 
diagnosis of breast carcinoma confirmed by biopsy, the indica-
tion of neoadjuvant chemotherapy, examination of axillary 
lymph nodes clinically and by ultrasound and surgical treat-
ment after neoadjuvant chemotherapy. Exclusion criteria were 
incomplete neoadjuvant chemotherapy, inflammatory breast 
cancer, and the presence of distant metastases. Axillary nodal 
status before NAC was examined clinically, by ultrasound and in 
case of suspicious pathological lymph node by core-cut biopsy. 
Patients were informed about the suggested treatment and 
signed informed consent. The study was approved by the Eth-
ics Committee of Faculty of Medicine, University of Ostrava, and 
by local ethics committees in each center. The study was regis-
tered on www.clinicaltrials.gov with code NCT03556397.

Patients included in the presented sub-analysis were patients 
with tumour involved SLN according to the histological frozen 
section in the form of micrometastases, micrometastases or 
isolated tumour cells (ITC) and separate axillary dissection of 
levels I and II (Figure 1).  

Lymphatic mapping was performed by scintigraphy and patent 
blue. Sentinel lymph nodes were detected by gamma probe 
and visually tracked according to lymph vessels’ blue coloring. 
Frozen section and definitive histological examination with 
immunohistochemical evaluation of the sentinel lymph node 
were performed. In case of finding tumor cells in perioperative 
frozen section of the sentinel lymph node, axillary dissection of 
levels I and II was further performed in each patient with 
perioperative in vivo division of levels and separate histological 
examination. Level I axillary lymph nodes were defined as 
lymph nodes below and laterally from the lateral edge of the 

pectoralis minor muscle, level II axillary lymph nodes as lymph 
nodes located behind the pectoralis minor muscle. Histological 
nodal status of axillary lymph nodes after NAC was classified 
according to the 8th edition of TNM Classification to ypN1 
(under three tumor infiltrated lymph nodes), ypN2 (4-9 tumor 
infiltrated lymph nodes) and ypN3 (more than 10 tumor infil-
trated lymph nodes). 

Recorded patient and tumor characteristics included age, TNM 
classification, tumor typing and grading, the positivity of estro-
gen receptors (ER), progesterone receptors (PR) and HER2 
receptors, type of surgery, type of tracer used for SLNB, number 
of harvested sentinel and non-sentinel lymph nodes, histologi-
cal examination of lymph nodes. Mean values, percentages, 
and ranges were calculated.

RESuLtS

Sixty-one patients with breast cancer after NAC were included 
in the study according to inclusion and exclusion criteria. The 
average age was 48.7 years, the stage of the primary tumor 
according to TNM classification was T1 in 13 (21.3%) patients, T2 
in 33 (54.1%) patients, T3 in 10 (16.4%) patients and T4 in five 
(8.2%) patients. Axillary nodal status before NAC was N0 in 12 
(19.7%) patients, N1 in 44 (72.1%) patients, N2 in two (3.3%)
patients and N3 in three (4.9%) patients. Tumor types were 

Figure 1. Study scheme. 
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invasive carcinoma of no special type (NST) in 51 (83.6%) 
patients, invasive lobular carcinoma in six (9.8%) patients, med-
ullary carcinoma in three (4.9%) patients and mucinous carci-
noma in one (1.6%) patient. Tumor grade was G1 in four (6.6%) 
patients, G2 in 34 (55.7%) patients and G3 in 23 (37.7%) patients. 
According to molecular classification of breast tumours, the 
most common was triple-negative breast cancer (patients 20, 
32.8%), luminal B was present in 18 (29.5%) patients, HER2+ in 
16 (26.2%) patients, and luminal A in seven patients (11.5%). 

Twelve patients with breast cancer and tumor involved SLN 
after NAC were further included in the analysis. The average age 
in the cohort was 52.1 years, with a minimum of 33 and a 
maximum of 77 years. The stage of the primary tumor was T1 in 
three (25.0%) patients, T2 in seven (58.3%) patients and T3 in 
two (16.7% patients). Axillary nodal status before NAC was N0 
(16.7%) in one (8.3%) patient, N1 in seven patients (58.3%), N2 
in two patients and N3 in two (16.7%) patients. The regression 
of axillary nodal burden after NAC was confirmed by clinical 
examination and USG in all patients in the analysis. The most 
common breast tumor type was invasive carcinoma of NST in 
eight (66.7%) cases, four (33.3%) patients had invasive lobular 
carcinoma. Breast conserving surgery was performed in one 
patient; in 11 patients, mastectomy was performed. The other 
patient characteristics are summarized in Table 1. 

In seven cases, two tracers were used to detect sentinel lymph 
nodes-scintigraphy and patent blue, in other cases single tracer 

was used. The average number of harvested sentinel lymph 
nodes was 1.5, with a minimum one and maximum six nodes. 
Perioperative and definitive histological findings in SLNs are 
summarized in Table 2.

In two (16.7%) patients, no tumor infiltrated non-sentinel levels 
I and II axillary lymph nodes were present. In two (16.7%) 
patients, tumor infiltrated non-sentinel lymph nodes were only 
found in level I axillary nodes. Levels I and II axillary lymph 
nodes infiltrated by tumor were present in seven (58.3%)
patients (Table 2). Tumor infiltration of level II axillary lymph 
nodes only was present in one (8.3%) patient . 

Performing level I axillary dissection would have only resulted in 
leaving tumour infiltrated lymph nodes in the axilla in eight 
(66.7%) patients. With the axillary dissection of levels I and II, 
upstaging of the pathological nodal status from ypN1 to ypN2 
or from ypN2 to ypN3 occurred in five (41.7%) patients (Table 2).

DISCuSSIOn

The number of breast cancer patients after NAC has increased 
in the last decade (14), so questions about axillary staging in 
this subgroup are very topical. The primary outcome of our 
analysis was to evaluate the possibility of performing axillary 
dissection of level I only in patients with tumor involved senti-
nel lymph node after NAC without risk of understaging the 
axillary nodal status. To our knowledge, this is a first study focus-
ing on the sufficiency of level I axillary dissection in breast 
cancer patients after NAC for staging purposes. 

According to the 8th edition of TNM classification, axillary dis-
section of level I axillary lymph nodes can be performed with 
the condition of harvesting a minimum of six lymph nodes for 
adequate histological nodal staging (13). Five patients in the 
study achieved the number of lymph nodes in level I with six or 
more, other patients had a lower number of lymph nodes. On 
the other hand, TNM classification also states that one of the 
essential prognostic factors in breast cancer is the number and 
percentage of tumor infiltrated lymph nodes (13). In eight 
(66.7%) patients, other tumour infiltrated lymph nodes were 
found in level II of axillary lymph nodes, moreover, in five 
(41.7%) patients, an understaging would have occurred if only 
level I axillary dissection had been performed. According to the 
study results, the recommendation of TNM Classification about 
the axillary dissection of level I should not be interpreted as 
sufficient for adequate nodal staging. 

Knowledge of the exact extent of nodal involvement in the 
axilla is key to determining optimal adjuvant treatment options. 
In patients with luminal A and luminal B breast cancer sub-
types, the exact extent of nodal involvement may determine 
whether or not adjuvant chemotherapy is necessary (13). 
Patients with luminal B breast cancer at high risk of recurrence 
(involvement of four or more nodes, or one to three nodes and 

table 1. Patient characteristics

Characteristic Value n (%)

T stage T1 3 (25.0%)

T2 7 (58.3%)

T3 2 (16.7%)

N stage N0 1 (8.3%)

N1 7 (58.3%)

N2 2 (16.7%)

N3 2 (16.7%)

Tumor type NST 8 (66.7%)

Lobular 4 (33.3%)

Grading G1 1 (8.3%)

G2 7 (58.3%)

G3 4 (33.3%)

Receptor positivity ER positivity 9 (75.0%)

PR positivity 6 (50.0%)

HER2 positivity 1 (8.3%)

Tumor regression (Chevallier) 1 1 (8.3%)

2 

3

2 (16.7%) 

9 (75.0%)
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either tumor size greater than five cm, histologic grade three, or 
Ki-67≥ 20%) may be offered adjuvant endocrine therapy with a 
combination of CDK 4/6 inhibitor abemaciclib (15). In the case 
of HER2 positive tumors, patients with nodal involvement or 
patients with the absence of steroidal receptor expression ben-
efit most from the adjuvant dual anti-HER2 blockade (16). 
Patients with luminal B HER+ carcinoma with nodal involve-
ment who did not achieve pathological complete remission 
after NAC administration benefit from sequential therapy of 
trastuzumab and neratinib (17).

In the past few decades, the trend in breast cancer surgery has 
been to reduce the radicality of operations performed (18). Few 
studies have documented replacing levels I and II axillary dis-
sections with radiotherapy in patients with positive sentinel 
lymph node and without NAC (19,20). OTOASOR and AMAROS 
trials confirmed a lower morbidity rate in patients with radio-
therapy compared to patients with ALND with the same onco-
surgical safety (19,20). A study with a group of patients after 
NAC and positive sentinel lymph node with the indication of 
radiotherapy as an alternative to ALND is ongoing-Alliance 
study A011202, with the results in 2024 (21). 

One of the most important factors in oncosurgical safety is the 
probability of locoregional relapses (22). Unfortunately, there 
are no studies in the literature regarding locoregional relapses 
in patients after level I axillary dissection after NAC. Graversen 
investigated locoregional relapses in three subgroups of 
patients without NAC-included were patients without axillary 

dissection, patients with level I axillary dissection and patients 
with level I and II axillary dissection (23). There were 3128 
patients included in the study with five-year follow-up. Axillary 
relapse occurred in 19% of patients without ALND, 10% 
patients with level I axillary dissection, and 3% patients with 
level I and II axillary dissection (23). The incidence of axillary 
relapses in Graversen´s study from 1988 is much higher com-
pared to the studies of AMAROS and OTOASOR with a pub-
lished incidence of 2% and 0.43%, respectively, obviously due 
to the higher efficiency of current adjuvant therapy (19,20).

We foresee that in patients with positive sentinel lymph node 
after NAC, less radical procedures will be investigated as in 
patients without NAC. Few studies have already been pub-
lished on this topic, but their results are inconsistent (24,25). 

Lymph nodes in axillary levels I and II are not anatomically 
separated. A surgeon performing level I dissection orients by 
using the lateral border of pectoral minor muscle as a bound-
ary of the axillary levels. But some borderline lymph nodes 
cannot be clearly identified as belonging to level I or II. Level I 
axillary dissection may contain a few lymph nodes from level II, 
or some lymph nodes of level I may remain in the axilla. This 
could be a slight limitation in the reproducibility of the study. 
Another apparent limitation is the low number of included 
patients. However, the study was designed as a pilot trial. Based 
on the results, we conclude that level I axillary dissection seems 
insufficient for adequate nodal staging in patients with tumour 
involved sentinel lymph node after NAC.  

table 2. Overview of patients in the cohort (ypN = post-chemotherapy nodal status by final histological examination

Patient no.
tumour 

type
number 
of SLns

Perioperative 
histological 

examination 
of SLn

Definitive 
histological 

examination 
of SLn

ypn acc. 
to level I 

dissection 
and SLnB

number of 
affected Ln in 

level I and SLn/
total number of 
Ln in level I and 

SLn

ypn acc. to 
level I and II 
dissection 
and SLnB

number of 
affected Ln in level 

I and II and SLn/ 
total number of Ln 
in level I and II and 

SLn

1 NST 1 micro micro N1 2/5 N1 2/11

2 NST 1 macro macro N2 7/15 N3 10/24

3 NST 1 micro ITC N1 1/2 N2 5/9

4 L 1 macro macro N1 2/8 N1 3/14

5 L 1 macro macro N1 2/4 N1 2/7

6 NST 1 micro micro N1 3/4 N2 4/6

7 L 1 ITC ITC N1 3/4 N2 5/10

8 NST 6 macro macro N3 10/13 N3 14/23

9 L 1 micro macro N1 3/3 N2 5/12

10 NST 1 macro macro N2 4/6 N2 5/10

11 NST 1 macro macro N1 1/6 N1 1/13

12 NST 2 macro macro N1 2/5 N1 2/11

LN: Lymph nodes, SLN: Sentinel lymph node, ITC: Isolated tumour cells, micro: micrometastasis, macro: macrometastasis, NST: Invasive carcinoma of no special type, 
L: Invasive lobular carcinoma.
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COnCLuSIOn

Although TNM classification recommends the axillary dissec-
tion of level I with at least six lymph nodes as a minimum for 
adequate nodal staging in patients with breast cancer, our 
study revealed that this procedure is not sufficient after NAC 
due to the risk of understaging. Since nodal staging after NAC 
is an essential prognostic factor and could affect the indication 
of further treatment, we do not consider axillary dissection of 
level I only as an adequate method, and we recommend a 
standard axillary dissection of levels I and II. 
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Meme kanseri ve tümör tutulumlu sentinel lenf nodu olan hastalarda, neoadjuvan 
kemoterapi sonrası seviye 1 aksiller diseksiyon, uygun bir nod evrelemesi için yeterli 
değildir
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ÖZET

Giriş ve Amaç: Çalışmanın amacı, neoadjuvan kemoterapi (NAC) sonrası meme kanseri ve tümör tutulumlu sentinel lenf nodu (SLN) olan hasta-
larda yeterli histolojik nodal evreleme (ypN) için seviye I aksiller diseksiyonun onkolojik yeterliliğini araştırmaktır.

Gereç ve Yöntem: 01.01.2018 ve 30.11.2020 tarihleri arasında Çek Cumhuriyeti’ndeki üç meme merkezinde NAC sonrası meme kanseri olan 
hastalarda prospektif çok merkezli bir pilot çalışma gerçekleştirildi (NCT03556397). SLN’nin histolojik frozen kesiti pozitif olan kohorttaki 
hastaların, seviye I ve II’de ayrı aksiller diseksiyon yapması belirtildi.

Bulgular: NAC sonrası meme kanseri gelişen 61 hasta dahil edilme ve dışlanma kriterlerine göre çalışmaya dahil edildi. NAC’den sonra SLN’ye 
dahil olan meme kanseri ve tümörü olan 12 hasta ayrıca analize dahil edildi. İki (%16,7) hastada sadece seviye I’de pozitif sentinel olmayan lenf 
nodu vardı, bir (%8,3) hastada sadece seviye II’de pozitif lenf nodu vardı ve yedi (%58,3) hastada her iki seviyede de pozitif lenf nodu vardı. NAC 
sonrası SLN tutulmuş tümörü olan bir hastada seviye I aksiller diseksiyon beş (%41,7) hastada çoğunlukla ypN2 yerine ypN1 olarak düşük evrele-
me ile sonuçlanacaktı (%41,7).

Sonuç: Pilot sonuçlarımıza göre meme kanseri hastalarında NAC sonrası yeterli histolojik nodal evreleme açısından seviye I aksiller diseksiyon 
yeterli değildir ve seviye II aksiller diseksiyon ihmal edilmemelidir.
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