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1. INTRODUCTION 

Complex treatment of patients with breast cancer, including surgical treatment, has significantly 

changed over the past 100 years. Due to the development in diagnostics, a better understanding of 

the biological characteristics of tumours and the expansion of treatment options in oncology, 

super-radical resection surgery – applied initially – has been replaced by increasingly less 

invasive interventions, and the aim to conserve the breast became generally accepted.  

Axillary lymph node dissection used to constitute an integral part of the onco-surgical treatment 

of breast cancer. In the past 25 years, there have also been significant changes in the diagnostics 

and treatment of the axilla. Due to the introduction of sentinel lymph node biopsy (SLNB) in 

1993, axillary block dissection (ABD), which is characterised by a significant morbidity rate, 

became safely avoidable in a significant proportion of patients. Similarly, staging, thus complex 

oncology treatment of breast cancer also became significantly more accurate.1,2,3 The 

introduction of SLNB also brought about the intraoperative assessment of the sentinel lymph 

node, which reduced the number of surgeries in two sittings, and, therefore, patient burden and 

surgery costs.4,5,6,7  

Initially, if preoperative assessment was negative, but intraoperative or final histological 

examination found a metastasis in the sentinel lymph node, axillary block dissection was 

considered necessary. Clinical studies later showed that performing SLNB is sufficient even in 

the presence of a lymph node containing a micrometastasis or an isolated tumour cell (e.g. 

International Breast Cancer Study Group (IBCSG) 23-01, Agència d'Avaluació de Tecnologia i 

Recerca Mèdiques (AATRM) 048/13/2000).9,10 Milestone findings of the Z0011 study of the 

American College of Surgeons Oncology Group (ACOSOG) showed that axillary block 

dissection is not necessary even in the presence of up to 2 positive lymph nodes containing 

macrometastases, if this complies with the inclusion criteria of the study.8,9,10 The findings of 

study of the European Organization for Research and Treatment of Cancer (EORTC), titled After 

Mapping of the Axilla: Radiotherapy or Surgery? (AMAROS) show that even in patients who 

underwent mastectomy and have a sentinel lymph node that is proven to be metastatic, axillary 

block dissection is avoidable, and axillary irradiation and close follow-up is sufficient.11,12 

Currently accepted international guidelines in breast cancer recommend axillary block dissection, 

if preoperative assessments confirm axillary metastasis, and the patient undergoes surgery with or 

without prior neoadjuvant therapy.13,14,15,16  
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Multiple studies show that targeted axillary irradiation is a therapeutic alternative to axillary 

block dissection.11,12,17 Patients increasingly and rightfully demand a better understanding of 

treatment alternatives and more control over which one to choose. The reduction in the indication 

of axillary block dissection and appearance of irradiation as a therapeutic alternative, and also 

participation of patients in therapeutic decision-making warranted the rethinking of the 

application of intraoperative lymph node diagnostics and imprint cytology. 

However, patients where preoperative assessment already confirms axillary lymph node 

metastasis constitute a separate treatment group. In these cases, axillary block dissection 

continues to be the surgical recommendation. Axillary ultrasound plays a fundamental role in 

screening axillary metastasis, and a positive scan necessitates aspiration cytology.18 The 

sensitivity of axillary ultrasound ranges from 25 to 71%, depending on the immunohistochemical 

status of the tumour. Combined with fine-needle aspiration cytology (FNAC), its sensitivity 

increases to 70–80%.19,20,21,22 

In cases with a positive lymph node by aspiration cytology, a proportion of patients receive 

systemic neoadjuvant therapy. Multinational results indicate that in these cases, a significant 

proportion of patients experience complete axillary pathologic regression.23,24,25 

Similarly, it is also known that in a certain proportion of patients, only the sentinel lymph node 

contains a metastasis. An American study published in 2017 confirmed that if the primary tumour 

is < 2 cm as measured by breast ultrasound, aspiration cytology confirms ≤ 1 positive axillary 

lymph node, and the patient does not receive neoadjuvant therapy, ABD is not necessarily 

justified, and SLNB is recommended instead.26  
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2. AIMS 

 

2.1.First study 

Introduced 20 years ago, lymph node biopsy significantly reduced the number of radical 

surgical interventions – axillary block dissections – in the treatment of early breast cancer. In 

the meantime, intraoperative processing of sentinel lymph nodes became increasingly 

widespread, as its use helped avoid surgery in two sittings.27,28  

Over the past years, surgical treatment of the axilla, primarily in terms of the necessity of 

axillary block dissections, has considerably changed. Results of several prospective studies 

indicate that ABD is not warranted for sentinel lymph nodes containing positive, isolated 

tumour cells (ITC, < 0.2 mm), and micrometastases (< 2 mm), and adjuvant therapy is 

sufficient (systemic therapy, whole-breast irradiation). Based on the ACOSOG Z0011 study 

published in 2011, axillary block dissection is not necessary even in T1 or T2 breast cancer, 

following wide local excision, or sentinel lymph node biopsy showing no more than 1 or 

2 macrometastases in sentinel lymph nodes.29,30  

All these factors warranted the rethinking of the application of routine imprint cytology. In 

this work, we retrospectively looked at the findings of imprint cytology assessments 

performed in our institute and also analysed these in the context of the new international 

guidelines in axillary treatment. 

 

2.2.Second study 

In the second study, we looked for correlations between axillary ultrasound and 

clinicopathological factors, which help us predict the presence and severity of axillary 

metastasis in order to decide in advance – in light of the results of preoperative assessments – 

the cases in which axillary block dissection can be avoided. 

Our investigation aimed to find correlations between pre- and intraoperative assessments 

and clinicopathological factors, which allows us to assess not only the presence of axillary 

metastasis, but also its severity (mild or severe). Our additional goal was to decide in 

advance – based on pre- and intraoperative assessments – which cases require axillary block 

dissection and which cases necessitate sentinel lymph node biopsy only. 
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3. PATIENTS AND METHODS 

 

3.1 Patients 

The study involved the retrospective analysis of the pre-, intra- and postoperative data of 

2671 cases involving surgery due to early invasive breast cancer at the Department of Surgery, 

Faculty of Medicine, University of Szeged between 1 January 2007 and 31 December 2017. 

Mandatory parts of the complex breast assessment included physical examination, 

ultrasonography and mammography. If a suspicious, metastatic axillary lymph node was noticed 

during axillary ultrasound, aspiration cytology was always performed. If aspiration cytology 

confirmed the presence of a metastasis, a certain portion of patients also received systemic 

neoadjuvant therapy. 

In our first study, we looked at the sensitivity and specificity of the imprint cytology of the 

sentinel lymph node from 1168 patients who underwent surgery due to invasive breast cancer 

between 1 May 2008 and 31 December 2014. In addition, we retrospectively analysed the 

method in the context of the ACOSOG ZOO11 study, accepted international guidelines and 

consensus conference guidelines.8,13,14,15,16,31 

In the second study, we looked at the pre- and postoperative data of 2671 cases involving surgery 

due to early invasive breast cancer between 1 January 2007 and 31 December 2017. We looked 

for correlations between preoperative axillary assessments and clinicopathological factors, which 

allowed us to predict not only the presence of axillary metastasis, but also its severity (mild or 

severe).  
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3.2 Surgery technique 

 

3.2.1 Surgical treatment 

In the surgical treatment of invasive breast tumours, our aim in general is to achieve 

oncologically adequate – tumour free – resection edges. Our goal was to provide locoregional 

tumour control and precise locoregional staging. With the aesthetic outcome also taken into 

consideration, breast-conserving surgery was performed whenever possible. 

 

Sentinel lymph nodes were removed with the double tracer method published by Albertini in 

1996.32 ROLL (radio-guided occult lesion localisation) and dual labelling were used to localise 

breast tumours and the sentinel lymph node. At least 4 hours before the surgery, isotope (99mTc) 

labelled human colloidal albumin was administered into the lesion, which was followed by 

lymphoscintigraphy to determine the projection of the sentinel lymph node and that of the 

lymphatic drainage. As a first step during surgery, Patentblau dye was administered around the 

areola, and then manual gamma probe was used to remove the tumour and the sentinel lymph 

node during the same procedure approximately 10 minutes later. 

 

3.2.2 Technique of imprint cytology 

The cut surface of the fresh sample prepared from a lymph node (250 µm slices) was pressed on 

a slide, and then an impression smear was prepared. The resulting imprint cut surfaces were fixed 

in 95% ethanol for 5–6 seconds, and the samples were evaluated after hematoxylin eosin 

staining. 

 

3.2.3 Indication of axillary blockdissection 

In the first study (between 2008 and 2014), in agreement with the Hungarian guidelines in force, 

we performed ABD if either the preoperative assessments (ultrasound-guided FNAC/core 

biopsy), or intraoperative imprint cytology, or the final pathologic examination of the sentinel 

lymph node confirmed lymph node metastasis. 

Later, from 2014, imprint cytology was no longer used, and, in agreement with the guideline 

changes, if metastasis (macrometastasis) is found in > 2 SLN and/or the patient does not meet the 

inclusion criteria of the Z-0011 study. ABD is also performed in cases with mastectomy and 

SLNB, if no postoperative radiation therapy is planned, and SLN (even one lymph node) contains 

a macrometastasis. If ultrasound-guided FNAC/core biopsy or SLNB prior to neoadjuvant 
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(primary systemic) therapy, or SLNP performed after neoadjuvant (primary systemic) therapy 

confirms lymph node metastasis, ABD is performed in these cases also.  

 

Neoadjuvant therapy was administered in accordance with the current international practice, 

primarily to be able to remove tumours that were originally found to be oncologically inoperable, 

and to be able to perform breast conserving surgery instead of mastectomy. Indication of 

neoadjuvant therapy is established from the cT2 and cN0 or c/pN1 status, and from the cT1–

4/cTx N2 status (the latter: unknown primary breast tumour). Regular physical and imagining 

examinations were performed to evaluate the efficacy of therapy, and in cases where there was a 

possibility for breast conserving therapy, clip labelling of the tumour was also performed at the 

beginning of the therapy. 

 

3.3 Statics 

 

IBM SPSS Statistics v22 program was used for statistical analysis in our study. Continuous 

variables were presented as mean and standard deviation, categorical variables were presented as 

case number and percentages. Chi square test followed by logistic regression were used to 

evaluate cumulative effect of the variables on the axillary status. The difference was considered 

to be statistically significant in cases where p < 0.05. 
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4. RESULTS 

 

4.1. Is intraoperative touch imprint cytology indicated in the surgical treatment of early 

breast cancers? 

In our Department, TIC was performed in 1168 cases for invasive breast tumor during the 

period under examination (Table 1). The average age of the patients was 58.63 (25–88) years. 

TIC was positive in 202 cases in 17.29% (202/1168) of the cases. A total of 2101 lymph 

nodes were sent for imprint cytology, which is an average of 1.8 (1–6) lymph nodes per 

patient, and 348 were confirmed positive with final histological processing of the sample. 

Table 1: Pathological characteristics of the tumors: 

 

IDC: invasive ductal carcinoma, ILC: invasive lobular carcinoma, ER: estrogen receptor, PR: 

progesterone receptor 

During a final histological examination of the samples, metastasis was found in 149 

additional previously (intraoperatively) negative sentinel lymph nodes (false negative cases: 

149/1168 [12.75%]), and metastasis was not confirmed in three cases found to be positive 

with imprint cytology (false positive cases: 3/149 [0.25%]). The sensitivity of the imprint 

cytology was 57.18%, with a specificity of 99.63% (Table 2). 

A total of 202 axillary block dissections were performed in one session, and then 80 block 

dissections were performed on a separate occasion. In 64 cases, an ABD was not performed, 

as the patient had not given his consent for the intervention, the patient had chosen adjuvant 

chemotherapy, or the oncoteam had not recommended additional surgery due to the presence 

of micrometastasis.    

  

Number of cases IDC ILC Other ER (+) PR (+) ER+PR (+) Gr. I. Gr. II. Gr. III.

Total.: 1168 760 141 267 937 801 788 200 565 352

% 100% 65% 12% 23% 80.2% 68.6% 67.5% 17.90% 50.60% 31.50%
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Table 2. Imprint cytology results (1 May 2008–31 Dec 2014) 

  

  Total: % 

Number of patients: 1168 100 

Imprint cytology results:     

  intraoperative (positive) 202 17.3 

  intraoperative (negative) 966 82.7 

  false negative 149 12.76 

  false positive 3 0.24 

Number of positive final histological examinations: 348 29.79 

Number of negative final histological examinations: 820 70.21 

Type of surgery:     

  excision 883 75.6 

  mastectomy 285 24.4 

Average tumor size (mm): 19.61   

Average number of SLNBs:  1.8   

ABDs   284 24.32 

  in one session 204 17.47 

  supplementary 80 6.85 

      

 

At that point, patients meeting the inclusion criteria for the Z0011 study and seven patients 

that could not be classified in this group were excluded from the positive cases by 

intraoperative examination, metastasis smaller than 2 mm was confirmed in these cases (ITC, 

micrometastasis, Tables 3-4), and then the sensitivity and specificity of the method were 

recalculated. 
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Table 3: Patients meeting the criteria for the Z0011 study and with a positive imprint cytology    

  

  Total: % 

Number of patients 117 100 

Imprint cytology results:     

  Positive 116 99.15 

  Negative 1 0.85 

  False negative 0   

  False positive 1 0.85 

Number of final, positive histological examinations: 116   

Type of surgery:     

  excision 117 100 

  mastectomy 0 0 

Average tumor size (mm): 20.56286   

Average number of SLNBs: 1.97   

ABDs     

  Performed in one session 111 94.87 

  Supplementary 2 1.71 

  Not performed* 4 3.42 

 

*Axillary block dissection was not performed in four cases when a patient made a request in 

advance to that effect or in the presence of micrometastases. 
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Table 4: Results modified in accordance with the criteria 

 

After screening, 76 positive, two false positive, 149 false negative and 966 negative cases 

were found in the repeated imprint cytology group. Sensitivity was 34.23%, and specificity 

was 99.76% (Table 4). 

It can be seen based on the Table 5 that axillary block dissection was performed in 284 cases, 

but, based on the new guidelines, only 105 cases were indicated. 179 cases, that is, 15.32% of 

the cases, were performed unnecessarily. 

Table 5. Distribution of axillary block dissections  

 

Imprint 

(all cases)

Cases 

meeting 

Z0011 

criteria

Cases not meeting 

Z0011 criteria but 

involving 

micrometastasis

Results 

recalculated

1168 117 7 1168

Imprint

Positive 202 117 7 78

Negative 966 0 0 966

Positive 348 116 7 225

False positive 3 1 0 2

False negative 149 0 0 149

Number of patients

Final histology

Total: Total number of ABDs:

Supplementary ABDs 80

ABDs performed in one session 204

Supplementary ABDs 2

ABDs performed in one session 112

False negative cases 

according to 
Supplementary ABDs 56

Z0011 criteria ABDs performed in one session 2

Supplementary ABDs 0

ABD performed in one session 7

Supplementary ABDs 22

ABDs performed in one session 83

Cases not meeting 

Z0011criteria but 

involving 

micrometastasis

7

Total 105

Imprint 284

Positive cases 

according to Z0011 

criteria

114

58
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As the results were processed, the average size of the metastases and the distribution of 

micro- and macrometastases in false negative and positive cases were examined as well 

(Table 6). In positive cases, the average size of the micrometastases was 1.52 mm, while that 

of the macrometastases was 8.33 mm. The average size of the micrometastases was 1.1 mm, 

while that of the macrometastases was 4.79 mm in the false negative group. Therefore, it can 

be concluded that imprint cytology cannot be considered a sensitive intervention for surgeries 

on smaller metastases. 

Table 6. Lymph node metastases in false negative and false positive cases 

      

Sizes of 

metastases 

(mm)

Number of 

metastases

Distribution 

in % of all 

metastases

Distribution 

in % of all 

micro-

metastases

Distribution in 

% of all 

macro-

metastases

micrometastases 1.52 13 3.73 15.85

macrometastases 8.33 187 53.58 70.3

micrometastases 1.1 69 19.77 84.15

macrometastases 4.79 80 22.92 29.7

Positive cases:

False negative cases:
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4.2. Is axillary lymph node dissection necessary for positive preoperative aspiration 

cytology lymph node results? 

 

In our second study, we analysed the data of 2671 patients who underwent surgery due to 

malignant breast cancer at the Department of Surgery of University of Szeged between 1 

January 2007 and 31 December 2017. Preoperative examinations (axillary ultrasound, 

aspiration cytology sampling) confirmed axillary metastasis in 190 cases, where axillary 

block dissection was performed after neoadjuvant treatment. In our study, we compared the 

clinicopathological findings (histological, immunohistochemical status, tumour location, pre- 

and postoperative tumour size, number of positive tumours observed, lymph node size as 

described by ultrasound, neoadjuvant treatment) with lymph node status (N0-1 or N2-3, Z1 or 

Z2 – cases with a maximum of two or more metastatic lymph nodes), sorting patients into 

either the group that received or the group that did not receive neoadjuvant treatment, and we 

looked into which perioperative examination finding allows us to predict the presence of a 

lymph node with a maximum of 2 or 3 metastases in the axilla.  

Pre- and postoperative data of 2671 cases where surgery was performed due to early invasive 

breast tumour were evaluated in the Department of Surgery, Faculty of Medicine, University 

of Szeged between 1 January 2007 and 31 December 2017. 

The average age of the patients was 59.73 years (25–93). In 260 cases, axillary ultrasound 

suggested a metastatic lymph node; therefore, aspiration cytology sampling was performed, 

and in 190 cases (average age: 60.31 years, 29–89), pathology reports suggested metastasis. 

In these cases, ALND was performed. The average number of lymph nodes removed was 

13.49. 

False positive results were found in 22 (16.8%) of the 131 aspiration cytology examinations 

in patients not receiving neoadjuvant therapy. Based on the final histological examination of 

the axillary lymph nodes, 76 (58%) patients were confirmed to be stage N0-1 and 55 (42%) 

patients were stage N2-3. 

No significant correlation was found between the preoperatively examinable 

clinicopathological parameters and the axillary lymph node status for patients not receiving 

neoadjuvant therapy. 
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Neoadjuvant therapy was administered in 59 cases, and in 23 (39%) of these cases, complete 

axillary pathological remission was confirmed. Based on the final histological examination of 

the axillary lymph nodes, 40 (68%) patients were stage in N0-1, and 19 (32%) patients were 

in stage N2-3. 

The results of the histological examinations, the immunohistochemistry status, the location of 

the tumour, and the number of the positive lymph nodes detected by the ultrasound 

examination showed no correlation with the final histological status of the lymph node. If 

preoperative ultrasound examinations find that the primary breast tumour is < 20 mm (p = 

0.002) or the positive lymph node is < 15 mm (p = 0.04), the status of the axillary lymph 

nodes will likely be stage N0-1; therefore, a maximum of 3 positive axillary lymph nodes are 

present (Tables 7 and 8). 

Table 7: Relation of preoperative imaging results to final lymph node disease burden in 

patients receiving neoadjuvant therapy - I - Chi square test. 

Neoadj. 
N0–1 

(n=40) 

N2–3 

(n=19) 
p value 

Tumour size on imaging n=40 n=19 0.002 

≤20mm 28 (70%) 5 (26.32%)   

>20mm 12 (30%) 14 (73.68%)   

Tumour size on imaging (TNBC) n=16 n=7 <0.001 

≤20mm 14 (87.5%) 0 (0%)   

>20mm 2 (12.5%) 7 (100%)   

Lymph node size on imaging n=31 n=13 0.04 

≤15mm 20 (64.51%) 4 (30.77%)   

>15mm 11 (35.49%) 9 (69.23%)   

Lymph node size on imaging (TNBC) n=12 n=6 0.737 

≤15mm 5 (41.67%) 3 (50%)   

>15mm 7 (58.33%) 3 (50%)   

Tumour ≤20mm and lymph node 

≤15mm 
n=20 n=4 0.01 

Number of abnormal lymph nodes on 

axillary ultrasound 
n=40 n=19 0.161 

1 38 (95%) 15 (78.95%)   

>1 2 (5%) 4 (21.05%)   
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Table 8: Relation of preoperative imaging results to final lymph node disease burden in 

patients receiving neoadjuvant therapy - I - Chi square test. 

 

Neoadj. N0–1 (n=40) N2–3 (n=19) p value 

ER n=40 n=19 0.361 

positive 16 (40%) 10 (52.63%)   

negative 24 (60%) 9 (47.37%)   

PR n=40 n=19  0.432 

positive 7 (17.5%) 5 (26.32%)   

negative 33 (82.5%) 14 (73.68%)   

Ki67 n=40 n=19 0.551 

positive 31 (77.5%) 16 (84.22%)   

negative 9 (22.5%) 3 (15.78%)   

Topoiz. n=40 n=19 0.305 

positive 24 (60%) 14 (73.68%)   

negative 16 (40%) 5 (26.32%)   

HER-2 n=40 n=19 0.323 

positive 11 (27.5%) 3 (15.78%)   

negative 29 (72.5%) 16 (84.22%)   

Tumour histology on biopsy n=40 n=19 0.314 

Ductal 29 (72.5%) 14 (73.69%)   

Lobular 0 (0%) 1 (5.26%)   

Other invasive 11 (27.5%) 4 (21.05%)   

Histologic grade n=32 n=18 0.157 

I 5 (15.62%) 0 (0%)   

II 12 (37.5%) 6 (33.33%)   

III 15 (46.88%) 12 (66.67%)   
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We examined the likelihood of stage N0-1 in the presence of two preoperative factors: < 20 

mm tumour size as measured by ultrasound and a < 15 mm size of the lymph node considered 

to be metastatic. In the patient group not receiving neoadjuvant therapy (p = 0.948), this could 

not be confirmed, but in patients receiving neoadjuvant therapy, the likelihood of maximum 3 

metastatic lymph nodes is very high (p = 0.01). 

Logistic regression was used to examine which variables are predictive of the axillary status. 

Using the omnibus test, we found that the independent variables in the model are more related 

to the dependent variable than we would expect due to chance (p < 0.001). We were able to 

confirm that the size of the tumour (Exp (B) = 1.050, 95% CI = 1.016–1.085, p = 0.004) is 

predictive of the axillary status. The resulting model was statistically significant (χ2 = 18.806, 

df = 3, p < 0.001). Using the model, the proportion of cases categorized correctly was 69.4% 

(overall percentage), which leads to a more precise result compared to categorizing by chance 

(55.4%) (Table 9). 

Table 9: Results of logistic regression: 

Variables Sig Exp(B) 95% CI for EXP(B) 

   Lower Upper 

Tumour size 0.004 1.050 1.016  1.085 

 

Cases with maximum 2 (Z1) and 3 or more lymph nodes (Z2) were compared with the 

examinable preoperative factors in patients grouped by receiving or not receiving neoadjuvant 

therapy. 

In patients not receiving neoadjuvant therapy, the size of the breast tumour, the axillary 

status, clinicopathological characteristics of the tumour showed no correlation with the final 

histological status of the axilla (Tables 10 and 11).    
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Table 10: Relation of preoperative pathological factors to final lymph node disease 

burden inpatients not receiving neoadjuvant therapy - I - Chi square test. 

 

  

Neoadj. 0 N0–1 (n=76) N2–3 (n=55) p value 

Tumour size on imaging n=76 n=55 0.703 

≤20mm 44 (57.9%) 30 (54.5%)   

>20mm 32 (42.1%) 25 (45.5%)   

Tumour size on imaging (TNBC) n=19 n=12 0.981 

≤20mm 11 (57.9%) 7 (58.3%)   

>20mm 8 (42.1%) 5 (41.7%)   

Lymph node size on imaging n=68 n=48 0.979 

≤15mm 31 (45.6%) 22 (45.8%)   

>15mm 37 (54.4%) 26 (54.2%)   

Lymph node size on imaging (TNBC) n=17 n=11 0.453 

≤15mm 7 (41.17%) 3 (27.27%)   

>15mm 10 (58.83%) 8 (72.73%)   

Tumour ≤20mm and lymph node 

≤15mm 
n=31 n=22 0.948 

Number of abnormal lymph nodes on 

axillary ultrasound 
n=76 n=55 0.338 

1 65 (85.53%) 43 (78.18%)   

>1 11 (14.47%) 12(21.82%)   
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Table 11: Relation of preoperative pathological factors to final lymph node disease 

burden in patients not receiving neoadjuvant therapy - II - Chi square test. 

 

Neoadj. 0 N0–1 (n=76) N2–3 (n=55) p value 

ER n=76 n=55 0.281 

positive 47 (61.84%) 39 (70.91%)   

negative 29 (38.16%) 16 (29.09%)   

PR n=76 n=55 0.305 

positive 43 (56.58%) 36 (65.45%)   

negative 33 (43.42%) 19 (34.55%)   

Ki67 n=76 n=55 0.845 

positive 64 (84.21%) 47 (85.45%)   

negative 12 (15.79%) 8 (14.55%)   

Topoiz. n=76 n=55 0.883 

positive 60 (78.95%) 44 (80%)   

negative 16 (21.05%) 11 (20%)   

HER-2 n=76 n=55 0.883 

positive 16 (21.05%) 11 (20%)   

negative 60 (78.95%) 44 (80%)   

TNBC n=76 n=55 0.672 

yes 19 (25%) 12 (21.8%)   

no 57 (75%) 43 (78.2%)   

Tumour histology on biopsy n=76 n=55 0.871 

Ductal 48 (63.16%) 33 (60%)   

Lobular 4 (5.26%) 4 (7.27%)   

Other invasive 24 (31.58%) 18 (32.73%)   

Histologic grade n=65 n=51 0.576 

I 2 (3.08%) 3 (5.88%)   

II 27 (41.54%) 24 (47.06%)   

III 36 (55.38%) 24 (47.06%)   
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In patients receiving neoadjuvant therapy, the possibility of maximum 2 metastatic lymph 

nodes is very high if the size of the tumour is < 20 mm (p = 0.008) based on the ultrasound 

examination. The joint presence of two preoperatively examinable factors – < 20 mm tumour 

size confirmed by ultrasound and a < 15 mm size of the lymph node considered to be 

metastatic – increased the possibility of maximum 2 positive lymph nodes only in patients 

receiving neoadjuvant therapy (p = 0.728 vs. p = 0.017) (Table 12). 

 

Table 12: Relation of imaging results to modified final lymph node disease burden (Z1 

or Z2) in patients receiving neoadjuvant therapy - I - Chi square test. 

 

Neoadj. Z1 (n=34) Z2 (n=25) p value 

Tumour size on imaging n=34 n=25 0.008 

≤20mm 24 (70.58%) 9 (36%)   

>20mm 10 (29.42%) 16 (64%)   

Tumour size on imaging (TNBC) n=14 n=9 0.002 

≤20mm 12 (85.71%) 2 (22.22%)   

>20mm 2 (14.29%) 7 (77.78%)   

Lymph node size on imaging n=28 n=16 0.086 

≤15mm 18 (64.29%) 6 (37.5%)   

>15mm 10 (35.71%) 10 (62.5%)   

Lymph node size on imaging (TNBC) n=11 n=7 0.914 

≤15mm 5 (45.45%) 3 (42.86%)   

>15mm 6 (54.55%) 4 (57.14%)   

Tumour ≤20mm and lymph node 

≤15mm 
n=18 n=6 0.017 

Number of abnormal lymph nodes on 

axillary ultrasound 
n=34 n=25 0.177 

1 33 (97.06%) 20 (80%)                     

>1 1 (2.94%) 5 (20%)   
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The final lymph node status of the axilla showed no connection with other clinicopathological 

characteristics (Tables 13, 14 and 15). 

 

Table 13: Relation of imaging results to modified final lymph node disease burden (Z1 

or Z2) in patients receiving neoadjuvant therapy - II - Chi square test. 

 

 

  

Neoadj. Z1 (n=34) Z2 (n=25) p value 

ER n=34 n=25 0,293 

positive 13 (38,24%) 13 (52%)   

negative 21 (61,76%) 12 (48%)   

PR n=34 n=25 0,549 

positive 6 (17,65%) 6 (24%)   

negative 28 (82,35%) 19 (76%)   

Ki67 n=34 n=25 0,478 

positive 26 (76,47%) 21 (84%)   

negative 8 (23,53%) 4 (16%)   

Topoiz. n=34 n=25 0,111 

positive 19 (55,88%) 19 (76%)   

negative 15 (44,12%) 6 (24%)   

HER-2 n=34 n=25 0,967 

positive 8 (23,53%) 6 (24%)   

negative 26 (76,47%) 19 (76%)   

Tumor histology on biopsy n=34 n=25 0.446 

Ductal 26 (76,47%) 17 (68%)   

Lobular 0 (0%) 1 (4%)   

Other invasive 8 (23,53%) 7 (28%)   

Histologic grade n=28 n=22 0,1 

I 5 (17,86%) 0 (0%)   

II 10 (35,71%) 8 (36,36%)   

III 13 (46,43%) 14 (63,64%)   
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Table 14: Relation of imaging results to modified final lymph node disease burden (Z1 

or Z2) in patients not receiving neoadjuvant therapy - I - Chi square test. 

 

Neoadj. 0 Z1 (n=61) Z2 (n=70) p value 

Tumor size on imaging n=61 n=70 0,369 

<20mm 
37 

(60,65%) 

37 

(52,86%) 
  

>20mm 
24 

(39,35%) 

33 

(47,14%) 
  

Tumour size on imaging (TNBC) n=17 n=14 0,323 

≤20mm 11 (64,7%) 7 (50%)   

>20mm 6 (35,3%) 7 (50%)   

Lymph node size on imaging n=53 n=63 0,936 

<15mm 
24 

(45,28%) 
29 (46%)   

>15mm 
29 

(54,72%) 
 34 (54%)   

Lymph node size on imaging (TNBC) n=15 n=13 0,184 

≤15mm 7 (46,67%) 3 (23,07%)   

>15mm 8 (53,33%) 
10 

(76,93%) 
  

Tumor <20mm & Lymph node 

<15mm 
n=24 n=29 0,728 

Number of abnormal lymph nodes on 

axillary ultrasound 
n=61 n=70 0,083 

1 
55 

(90,16%) 

53 

(75,71%) 
  

>1 6 (9,84%) 
17 

(24,29%) 
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Table 15: Relation of imaging results to modified final lymph node disease burden (Z1 

or Z2) in patients not receiving neoadjuvant therapy - II - Chi square test. 

 

Neoadj. 0 Z1 (n=61) Z2 (n=70) p value 

ER n=61 n=70 0,451 

positive 38 (62,30%) 48 (68,57%)   

negative 23 (37,70%) 22 (31,43%)   

PR n=61 n=70 0,319 

positive 34 (55,74%) 45 (64,29%)   

negative 27 (44,26%) 25 (35,71%)   

Ki67 n=61 n=70 0,879 

positive 52 (85,25%) 59 (84,29%)   

negative 9 (14,75%) 11 (15,71%)   

Topoiz. n=61 n=70 0,853 

positive 48 (78,69%) 56 (80%)   

negative 13 (21,31%) 14 (20%)   

HER-2 n=61 n=70 0,122 

positive 9 (14,75%) 18 (25,71%)   

negative 52 (85,25%) 52 (74,29%)   

TNBC n=61 n=70 0,197 

yes 17 (27,87%) 14 (20%)   

no 44 (72,13%) 56 (80%)   

Tumor histology on biopsy n=61 n=70 0,826 

Ductal 36 (59,02%) 45 (64,29%)   

Lobular 4 (6,55%) 4 (5,71%)   

Other invasive 21 (34,43%) 21 (30%)   

Histologic grade n=51 n=65 0,396 

I 2 (3,92%) 3 (4,62%)   

II 19 (37,255%) 32 (49,23%)   

III 30 (58,825%) 30 (46,15%)   
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5. DISCUSSION 

In the past 100 years we have seen an enormous development in the surgical treatment of breast 

cancer, and this is especially true for axillary surgery. The previously mandatory axillary block 

dissection, the removal of stage 1 or stage 2 axillary lymph nodes has been replaced by sentinel 

lymph node biopsy, and the indications for ABD have become considerably limited. 

Besides local tumour control, the fundamental aim of axillary surgery is to obtain accurate 

information about the involvement of the axilla in cancer, which is crucially important in the 

future therapy and prognosis of the cancer.  

The spreading of cancer along lymphatic vessels and the effect of this spreading on treatment and 

survival has been studied for centuries. Theories on the dissemination of solid tumours are based 

on experimental data and observations. These results have generated numerous debates on the 

legitimacy of regional lymph node dissection, and on whether the disease is the initially systemic 

or locoregional in nature. Complete regional lymph node dissection proved to be controversial, 

since this procedure is considered overtreatment in patients without lymph node metastases. 

These cases are characterised by an increased number of postoperative complications without an 

improvement in survival. The introduction of sentinel lymph node biopsy offered a less invasive 

procedure for the detection of lymph node metastases.1,2 

Bartholin was the first to discover lymphatic dissemination in 1653. Several studies afterwards 

confirmed the complexity of the lymphatic system. In the 19th century, Virchow formulated his 

theory claiming that lymph nodes filter certain particles from the blood. This important discovery 

led to the assumption that cancer at an early stage could be treated by the appropriate surgical 

intervention. The next step in the development of Virchow’s hypothesis was the introduction of 

Halsted radical mastectomy at the end of the 19th century. To determine the barrier function of 

lymph nodes, researchers injected inanimate particles or tumour cells into certain afferent 

lymphatic vessels in animal studies. Studying the mesentery of different animals, Gilchrist 

observed that injected carbon suspensions did not pass through certain lymph nodes. Zeidman 

and Buss injected carcinoma cells into popliteal afferent lymphatic vessels in rabbits. They 

observed that tumour cell emboli are immediately captured in subcapsular sinuses and are unable 

to spread to the next lymph node for at least 3 weeks.33 

The first theory – also referred to as locoregional theory – was developed by Halsted. Essentially, 

this theory claims that the cancer appears locally at first, and the tumour cells then spread to 

regional lymph nodes directly by a process called permeation. Thus, the tumour first invades the 
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breast structures, then metastasizes first in regional lymph nodes, which serve as barriers for the 

rest of the body with their filtering function. Therefore, in addition to the removal of the primary 

tumour, if these lymph nodes also show tumour lesions, they must also be removed. This theory 

is reflected in Halsted’s radical, or even ultra-radical mastectomy, which involves the removal of 

the entire breast and also the chest muscle, regional lymph nodes, and even the parasternal lymph 

nodes. 

The systemic hypothesis of breast cancer was suggested by Bernard Fisher. In his view, there is 

no preconceived course of the spread of tumour cells. The tumour cells first enter lymphatic 

vessels through a process called embolization, where lymphatic circulation carries them to 

regional lymph nodes. This theory suggests that regional lymph nodes are not always involved in 

the malignancy and their involvement is not necessarily the source of a systemic disease – this is 

rather an indicator. The theory attaches great significance to hematogenous dissemination already 

at an early stage of the disease. 

Hellman’s theory, the currently most widely accepted theory, which is based on these two 

theories, states that the tumour first appears locally and then disseminates via regional lymph 

nodes into regional and finally distant organs to become a systemic disease.35 

In light of the above, it is remarkable that the concept of lymphatic mapping was not described 

until the end of the 20th century. Morton and co-workers have used lymphoscintigraphy with 

colloidal gold since 1977 to map the lymphatic drainage pattern of melanomas. Besides this 

preoperative procedure, they also developed an intraoperative technique to remove lymph nodes 

along the direct drainage pathway of the primary melanoma. They considered this sentinel lymph 

node to be the primary site of metastasis.  

The procedure of sentinel lymph node biopsy was introduced into clinical practice in the 1990s. 

The procedure is based on two basic principles: the existence of an orderly lymphatic drainage 

pattern to regional lymph nodes, and the sentinel lymph node is the first stop tumour cells reach 

on their dissemination journey originating from the primary tumour. This concept is based on the 

theory of Halsted with a large contribution by the experimental work of Gilchrist and Zeidman, 

which provided support for dissemination through the lymphatic system. 1989 marks the general 

acceptance and widespread use of the procedure.33 

 The introduction of sentinel lymph node biopsy in patients with breast cancer was initiated in 

1991. Blue dye mapping of lymphatic drainage in breast cancer was first performed by Guiliano 

.1,2 Administration of radiolabelled colloids for intraoperative detection of the sentinel lymph 
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node using a gamma-ray detection probe was introduced later.3 Preoperative lymphoscintigraphy 

enabled the accurate determination of the location and number of sentinel lymph nodes. Different 

methods based on these two techniques are now applied all around the world.33 Its significance 

lies in the fact that it considerably reduced the development of lymphoedema – the infamous side 

effect of axillary procedures – compared to block dissection.34,36 

In addition to sentinel lymph node biopsy, preoperative ultrasound and aspiration cytology 

sampling are the most commonly used and studied examinations used for the detection of axillary 

metastases in newly diagnosed breast cancer. 

 Axillary ultrasound was first used in combination with aspiration cytology sampling for the 

diagnosis of axillary lymph nodes suspected of containing metastases in 1997. Aspiration 

cytology is more commonly used, as it is quick, less painful for the patient, and also cost 

effective. Its disadvantage is that a negative finding does not rule out malignancy, but a positive 

finding is considered valid.  

a) Is intraoperative touch imprint cytology indicated in the surgical treatment of early 

breast cancers? 

In the meantime, intraoperative processing of sentinel lymph nodes became increasingly 

widespread, as its use helped avoid surgery in two sittings thereby reducing patient burden and 

surgery costs.1,3 

Intraoperative histological examinations include imprint cytology, frozen section histology and a 

nucleic acid amplification study. The specificity and sensitivity of these examinations are similar. 

The sensitivity of the nucleic acid amplification study is 76.9–98.2%, and that of frozen section 

histology and imprint cytology varies between 68.49 and 98.81%. The specificity of all three 

methods is considered almost 100%.4,5,6,7 

Studies and guidelines published in the past 10 years (ACOSOG Z0011, NCCN Guidelines, St. 

Gallen Consensus Conference, German-Austrian-Swiss Consensus Conference, IBCSG 23-01) in 

cases that are in compliance with certain criteria (including isolated tumour cells, 

micrometastasis and in cases of a sentinel lymph node containing no more than two 

macrometastases, the patient undergoes breast-conserving surgery and receives systemic 

oncological treatment and whole-breast irradiation), consider axillary block dissection avoidable, 

as this does not pose a risk in terms of overall survival or local recurrence.8,9,13,14,15 Similarly, the 

indication of ABD is reduced by clinical studies supporting the fact that axillary radiation is an 
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alternative treatment option to surgery, but it is associated with lower morbidity (as in the 

OTOASOR and AMAROS trials) 11,12,17 Axillary radiotherapy does not pose an increased risk to 

survival and locally recurring cancer, and the incidence of lymphedema that is primarily 

responsible for morbidity is significantly decreased as well. According to the AMAROS study, 

lymphedema occurred in 23% of the cases five years after axillary block dissection, while this 

was 11% in patients treated with axillary radiation.12 Another important factor is that in the case 

of axillary block dissection performed for positive imprint cytology, the patient is unable to 

participate in the therapeutic decision and choose from among therapeutic options. 

These factors suggest a reconsideration of the routine use of imprint cytology. Based on our 

results, the sensitivity of imprint cytology is 57.18%, its specificity is 99.63%, and these values 

are consistent with international data. (The sensitivity of imprint cytology varies between 68.49 

and 98.81%, with a specificity of approximately 100%).5,37,38,39 With regard to metastasis sizes 

and distribution, imprint cytology is less suited to detecting metastases of 2 mm or smaller, with 

84.15% of micrometastases remaining undetected, but 70.3% of macrometastases can be detected 

with this method. 

However, according to the latest guidelines, the sensitivity of imprint cytology (based on cases 

with therapeutic consequences) is only 34.23% (with unchanged specificity). This sensitivity 

value is so low that the usability of this method is questionable. ABD was only indicated in 9% 

of the patients in the period under examination (105/1168). However, based on the new 

guidelines, supplementary lymph node dissection was performed “unnecessarily” in 15.32% of 

the patients (179/1168). It is not insignificant that imprint cytology increased surgical costs and 

the duration of surgery unnecessarily in a large percentage of the patients (91%). 

First study shows that axillary block dissection is only necessary in the treatment of the axillary 

region in an increasingly smaller group of patients (9%), and this percentage will further decrease 

with more extensive use of alternative axillary radiotherapy. 

Based on our results, imprint cytology of the sentinel lymph node(s) in patients operated on for 

malignant breast cancer has no confirmed benefits based on the current guidelines, and its routine 

use is not indicated. According to the latest international guidelines, intraoperative examination 

of the sentinel lymph node(s) may be indicated in the case of mastectomy (when postoperative 

radiotherapy is not planned) and after neoadjuvant therapy, as ABD is still indicated in these 

cases. 
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b) Is axillary lymph node dissection necessary for positive preoperative aspiration cytology 

lymph node results? 

Nowadays, the effort to further limit the indication area of ALND accompanied by significant 

morbidity is completely reasonable. One way to do this is to preoperatively screen patients only 

at N1 stage axillary status. Based on several international guidelines (National Comprehensive 

Cancer Network [NCCN], St. Gallen consensus conference, ESO-ESMO international consensus 

conference, Hungarian Breast Cancer Consensus Conference), in cases characterised by the 

presence of axillary lymph nodes considered to be negative by preoperative examinations, 

sentinel lymph node biopsy should be performed, and with axillary lymph nodes considered to be 

positive, aspiration cytology or core biopsy should be performed.31,40,41,42 Several research groups 

have studied which factors detected or examined during the preoperative period (imaging studies, 

histological finding, immunohistochemistry status, location of the tumour etc.) may be suitable to 

determine whether sentinel lymph node biopsy (SLNB) or axillary lymph node dissection 

(ALND) should be performed during the surgery with certainty even before the surgery in cases 

with positive axillary ultrasound and positive aspiration cytology.26,43,44 In the post-Z0011 period 

of the treatment of breast tumours, not only the presence of an axillary metastasis is examined, 

but positive cases are also differentiated as mild (N1 lymph node status, 1 to 3 positive lymph 

nodes) and severe (N2 lymph node status, 4 or more positive lymph nodes) axillary metastases. 

Lim et al. have confirmed that if the patient meets the criteria of the Z0011 study, and the axillary 

ultrasound detects 3 or more positive lymph nodes, it is very likely that there are multiple 

positive lymph nodes in the axilla; therefore, axillary lymph node dissection cannot be avoided.43 

This result has also been confirmed by the study of Liu et al., which found that ALND may be 

avoided if patients meet the criteria of the Z0011 study, and the axillary ultrasound examination 

confirms only one suspected metastatic lymph node. If – based on ultrasound examination – two 

lymph nodes are considered to be metastatic, histological sampling and axillary lymph node 

dissection are recommended (the latter subject to positive histology findings).45 The study of 

Liang et al. highlights the importance of preoperative histological examination; the authors have 

shown that in cases where axillary lymph nodes are found to be positive with fine needle 

aspiration cytology, the patient is more likely to have more than 3 metastatic lymph nodes in the 

axilla, compared to cases where the sentinel lymph node biopsy confirms 1 to 2 metastatic lymph 

nodes.46 

In our study, we examined which combination of preoperative parameters would allow axillary 

lymph node dissection to be avoided, if axillary lymph node involvement is confirmed 
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preoperatively. Data of 2671 cases were analysed: axillary ultrasound was performed in all cases, 

a metastatic lymph node was found in 260 cases, from which aspiration cytology was also 

performed. The examination confirmed metastasis in 190 cases. In these cases, based on the 

guidelines of previous consensus conferences, axillary lymph node dissection was performed as 

the primary surgery both in patients receiving neoadjuvant therapy and in patients not receiving 

neoadjuvant therapy.31,40 We also examined which of these clinicopathological characteristics 

could eliminate the need for this radical surgical intervention. Based on our results, the severity 

of the involvement of the axillary region in the tumour process could not be clearly predicted 

preoperatively with the clinicopatholgical characteristics of the tumour in patients not receiving 

neoadjuvant therapy (N0-1 vs. N2-3). In contrast, a study conducted in the United States of 

America and published in 2017 confirmed that primary ALND is not necessary and SLNB is 

recommended if the preoperative breast ultrasound confirmed a 2-cm or smaller primary tumour 

in the breast, maximum one positive lymph node is confirmed with aspiration cytology, and the 

patient does not receive neoadjuvant therapy.26 In their retrospective study conducted in the 

United Kingdom, Lloyd et al. also found that patients are very likely to have maximum 2 or less 

axillary lymph nodes with macrometastasis if the preoperative ultrasound confirmed a 20-mm or 

smaller primary tumour, histology of this tumour confirmed invasive ductal or lobular carcinoma, 

and breast conserving surgery was performed. Therefore, in these cases, ALND represents 

overtreatment.44 Differences between our study findings and international literature are 

presumably due to the differences observed in the clinicopathological characteristics of the 

tumours. 

Based on our study we claim that N0-1 lymph node status in patients not receiving neoadjuvant 

therapy cannot be safely determined by preoperative examinations, while the lymph node status 

of patients receiving neoadjuvant chemotherapy can be predicted with great certainty based on 

the results of the preoperative ultrasound examination. If the patients also receive neoadjuvant 

therapy, it can be predicted with high probability whether the disease is in stage N0-1 or not, and 

whether axillary lymph node dissection can be avoided or not based on the preoperative size of 

the tumour (< 20 mm, p = 0.002) and the preoperative size of the lymph node (< 15 mm, p = 

0.04). 

In patients with breast tumours, lymph node status of the axilla has a key role in planning the 

local and systemic therapy. If there is a metastatic lymph node in the axilla, a significant 

proportion of patients receive neoadjuvant systemic therapy, which resolves the axillary 

metastatic process in approximately 40% of the cases.47 Following neoadjuvant therapy, the 



35 

standard surgical procedure in these patients was axillary lymph node dissection even in cases 

with complete pathological remission. Several studies have addressed the question of sentinel 

lymph node biopsy and repeated biopsy after neoadjuvant therapy (for example: SENTINA).48 In 

the ACOSOG Z1071 study, the rate of false negative sentinel lymph node biopsies was close to 

10% false negative (12.6%), and this value further decreased with the removal of the lymph node 

indicated with a marker (metal clip) during axillary core biopsy. During the surgical intervention, 

the sentinel lymph node is already detected using the classical dual tracer method (technetium 

99m-labelled human colloidal albumin and blue dye). With this technique (targeted axillary 

dissection, TAD) the rate of false negative sentinel lymph nodes decreased to approximately 

2%49,50,51,52 Pilewski et al. analysed data from 425 patients and studied to what extent 

preoperative imaging studies influence the lymph node status of the axilla. If the examinations 

suggested the presence of a metastatic lymph node, and the patient met the criteria of the Z0011 

study, axillary lymph node dissection could have been avoided in 71% of the cases. If aspiration 

cytology was positive, ALND was unnecessary in 45%.53,54 Our analyses confirmed the same 

result. Following neoadjuvant therapy, maximum 3, and maximum 2 positive lymph nodes were 

confirmed with the final histology in two-thirds (40/59, 68%), and in over 50% (34/59, 57%) of 

the cases, respectively; therefore, axillary lymph node dissection could have been avoided. A 

Spanish study published in 2018 also investigated whether axillary lymph node dissection should 

be performed after neoadjuvant therapy in cases where an axillary lymph node is considered to be 

positive with aspiration cytology. In cases showing a significant presence of the Her2 receptor 

and low expression of the oestrogen receptor, there is a high chance that complete pathological 

remission occurs, and in these cases, ALND was not recommended.47 

In a meta-analysis published in 2016, data from 3398 patients were reviewed, and the authors 

aimed to see whether axillary lymph node dissection is necessary after neoadjuvant therapy in 

lymph node positive breast tumour cases. According to the analysis, the recommended treatment 

strategy at present is axillary lymph node dissection. However, optimizing preoperative 

examinations and screening the patient population may help to achieve a more precise 

preoperative evaluation of the axillary lymph node status. In the future, performing SLN with 

dual tracer method, labelling the positive axillary lymph node in advance with a metal clip or 

with a radiopharmaceutical containing iodine, followed by the removal of the labelled lymph 

node may decrease the number of axillary lymph node dissections. Based on the analysis, HER2 

positive and triple negative cases by immunochemistry require further studies.23 A study 

published in 2017 showed that the efficacy of neoadjuvant therapy did not differ in these cases, 
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but further studies are recommended in these cases as well.24 Our study also showed, in patients 

with triple negative breast cancer (TNBC) who receive neoadjuvant therapy, if the size of the 

tumour is < 20 mm, the axillary lymph node status is N0-1 in 87.5% of the patients. The same 

result was found in a study performed in 2016; ALND could be avoided after neoadjuvant 

therapy in 48% of the patients, especially in case of HER2 receptor positive and triple receptor 

negative cases. The study supported performing sentinel lymph node biopsy in patients with 

breast tumour receiving neoadjuvant therapy and with multiple axillary lymph node metastases as 

well. To support the results, longer studies are required.25 The retrospective study of Pilewski, 

which processed data from 1944 patients confirms this result; the study concluded that if patients 

receive neoadjuvant therapy followed by mastectomy, and the receptor status is HER2 positive 

and triple receptor negative, ALND could most likely have been avoided.55 Low oestrogen, and 

increased Her2 receptor and Ki67 expression results in higher numbers of pathological 

regression. Axillary block dissection is not recommended in these cases.47 

In an ideal situation, preoperative axillary examination not only identifies the positive lymph 

nodes, but also helps in selecting the proper treatment plan, and as a result, patients may receive 

individualized medical care. In accordance with our results, detecting the suspicious lymph nodes 

with axillary ultrasound examination may predict the stage of the disease; therefore, we consider 

the complete examination of the axilla important in excluding potential lymph node metastases. 

With patients under check-up examinations due to an invasive breast tumour, the preoperative 

size of the tumour, the size of the lymph node in case of positive aspiration cytology can be used 

to identify patients with stage N0-1 lymph nodes. Our results confirm that in patients receiving 

neoadjuvant therapy, in addition to the preoperative size of the tumour (< 20 mm, p = 0.002), the 

preoperative size of the lymph node (< 15 mm, p = 0.04) may also be used to predict that the 

stage of the disease is N0-1. In neoadjuvant therapy, labelling the suspectedly positive lymph 

nodes – with metal clips, for example – followed by the surgical removal of the affected lymph 

node, then the administration of adjuvant, targeted radiotherapy and close follow-up may be 

adequate treatment for the patient.49,50,56 
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6. CONCLUSIONS: 

1)  Our findings indicate that imprint cytology assessment of sentinel lymph nodes offers no 

justifiable benefit in the context of current guidelines; thus, its routine use is no longer 

reasonable in the surgical treatment of early breast cancer. Based on the latest 

international guidelines, intraoperative assessment of sentinel lymph nodes is indicated in 

mastectomy (when no postoperative irradiation is planned) and after neoadjuvant therapy, 

as in these cases, ABD is still recommended. 

 

2) In cases with positive preoperative axillary ultrasound and aspiration cytology, if the 

breast tumour is < 20 mm, and the patient receives neoadjuvant therapy, the axilla is most 

probably in stage N0-1. In these cases, marking the positive lymph node, and removal of 

this involved lymph node during surgery, as well as targeted adjuvant radiotherapy and 

close monitoring is an adequate treatment alternative to ABD.  
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Abstract
Introduction: Intraoperative touch imprint cytology (TIC) of the sentinel lymph node(s) (SLN(s)) in the treatment of breast cancer has
significantly reduced the number of axillary block dissections (ABD) required during second surgeries. Based on recent studies, ABD
was not considered necessary if the presence of tumor cells/micrometastasis was confirmed in the SLN(s) or in the case of macrometastases
in a patient group meeting the inclusion criteria for the ACOSOG Z0011 study. Our aim was to determine the sensitivity and usefulness of
TIC with regard to these results.
Methods: TICs of the SLN(s) were examined in 1168 patients operated on for breast cancer. The method was also analyzed retrospectively
based on the guidelines for the Z0011 study. During TIC, new samples were cut every 250 mm; impression smears were evaluated after
being stained with hematoxylin eosin.
Results: TIC confirmed metastasis in 202 cases (202/1168, 17.29%). Metastasis was confirmed in SLN(s) in 149 additional cases during a
final histological examination. The sensitivity of TIC was found to be 57.18%, and its specificity was 99.63%. An analysis was then per-
formed except for cases that met the inclusion criteria for the Z0011 study and with metastasis smaller than 2 mm (micrometastasis/isolated
tumor cells) considered to be positive during intraoperative cytology. The sensitivity of the method decreased to 34.23%, while its spec-
ificity was still high at 99.76%.
Conclusions: Based on the new guidelines for ABD, imprint cytology cannot be considered a beneficial and cost-effective intervention in
the surgical treatment of early breast cancer.
� 2017 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical Oncology. All rights reserved.

Keywords: Axillary block dissection; Breast cancer; Intraoperative imprint cytology; Sentinel lymph node biopsy
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Introduction

The introduction of sentinel lymph node biopsy (SLNB)
in the treatment of early breast cancer 20 years ago signif-
icantly reduced the number of radical surgical interventions
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and the number of axillary block dissections (ABD). In-
traoperative analysis of the sentinel lymph node(s) has been
used increasingly, as surgeries performed in two sessions
can be avoided with this method in most cases.1,3
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Intraoperative histological examinations include imprint
cytology, frozen section histology and a nucleic acid ampli-
fication study. The specificity and sensitivity of these exam-
inations are similar. The sensitivity of the nucleic acid
amplification study is 76.9e98.2%, and that of frozen sec-
tion histology and imprint cytology varies between 68.49
and 98.81%. The specificity of all three methods is consid-
ered almost 100%.4e7

Surgical treatment of the axilla has changed signifi-
cantly, particularly with regard to the indication for supple-
mentary ABD. Based on the results of several prospective
studies, ABD is not indicated for positive sentinel lymph
nodes containing isolated tumor cells (ITC, <0.2 mm)
and micrometastases (<2 mm), adjuvant therapy being
sufficient.8e10 The results were also described in several in-
ternational guidelines.9,11 Axillary block dissection is not
necessarily required for patients with wide excision and
sentinel lymph node biopsy for stage T1 or T2 breast cancer
with sentinel lymph nodes containing no more than 1e2
macrometastases, according to the ACOSOG Z0011 study
published in 2011 (neoadjuvant therapy is an exclusion cri-
terion as well), as additional surgical treatment neither in-
creases survival significantly nor reduces the incidence of
axillary recurring tumors.8 In these cases, adjuvant sys-
temic treatment and complete irradiation of the breast are
sufficient.8,11e17 According to the ACOSOG Z0011 study
criteria, a consensus conference held in St. Gallen in
2013, the Guidelines of the American Association of
Oncology (NCCN) and axillary block dissection may be
omitted.8,13,14

According to several studies, ABD is an equivalent ther-
apeutic alternative to targeted axillary radiation.15e17

Knowledge of treatment alternatives and participation in
treatment selection represent a growing demand among pa-
tients. However, in the case of axillary block dissection per-
formed for positive imprint cytology, patients cannot
participate in the therapeutic decision.

In conclusion, the routine use of imprint cytology should
be reconsidered. In our study, imprint cytology results were
examined and analyzed retrospectively based on new na-
tional guidelines on the treatment of the axilla. Moreover,
we analyzed the cost and time of breast surgery taking
into account the necessity of imprint cytology.
sensitivity ¼ realpositivecases=realpositivecases þ falsenegativ

specificity ¼ realnegativecases=realnegativecases þ falsepositi
Patients and methods

Between 2008 and 2014, a total of 1673 patients under-
went surgery in our institution for invasive breast cancer
and other breast malignancies. In this period, 1168 patients
who were suffering from consecutive early invasive breast
carcinoma and whose preoperative axillary US þ FNA
did not show axillary lymph node metastasis were exam-
ined with imprint cytology of the SLN(s).

Sentinel lymph nodes were removed with the double
tracer method published by Albertini in 1996.18 On the
day before the surgery (but at least four hours before the
surgery), human colloidal albumin was administered with
isotope (99mTc) tracing under ultrasound or X-ray guid-
ance near the lesion. A lymphoscintigraphic (static) exam-
ination was then performed to determine the projection of
SLN(s) and lymphatic drainage. The patent blue dye was
periareolarly. The SLN(s) were identified with a manual
gamma camera.

The technique for touch imprint cytology (TIC) was as
follows: the cut surface of the fresh sample prepared
from a lymph node (250 mm slices) was pressed on a slide,
and then an impression smear was prepared. The resulting
imprint cut surfaces were fixed in 95% ethanol for 5e6 s,
and the samples were evaluated after hematoxylin eosin
staining. Every SLN underwent a standard histological ex-
amination later.

We allocated the sensitivity and specificity of TIC based
on the intraoperative and final histological result. Based on
the final histological examination of the sentinel lymph no-
de(s), we selected patients in whose cases performing an
ABD is no longer justified according to the new interna-
tional recommendations (ITC, micro- and macrometasta-
ses, which meet the criteria for ACOSOG Z0011) and
thus there is no need for intraoperative lymph node analysis
either. Based on these data, the imprint cytology results
were re-evaluated and compared with non-modified data.
Statistics
We studied the sensitivity and specificity of imprint
cytology with the scheme below:
ecases

vecases



Table 2

Patients meeting the criteria for the Z0011 study and with a positive

imprint cytology.

Total %
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We used the SPSS (Statistical Package for the Social
Sciences) programme for comparing the operating time.
We analyzed the data two-sample T-test. The study has
been approved by the local Ethics Committee.
Number of patients 117 100

Imprint cytology results

Positive 116 99.15

Negative 1 0.85

False negative 0

False positive 1 0.85

Number of final, positive histological examinations 116

Type of surgery

Excision 117 100

Mastectomy 0 0

Average tumor size (mm) 20.56286

Average number of SLNBs 1.97

ABDs

Performed in one session 111 94.87

Supplementary 2 1.71

Not performeda 4 3.42

a Axillary block dissection was not performed in four cases when a pa-

tient made a request in advance to that effect or in the presence of

micrometastases.
Results

In our Department, TIC was performed for invasive
breast tumor in 1168 cases during the period under exami-
nation. The average age of the patients was 58.63 (25e88)
years. TIC was positive in 202 cases in 17.29% (202/1168)
of the cases. A total of 2101 lymph nodes were sent for
imprint cytology, which is an average of 1.8 (1e6) lymph
nodes per patient.

During a final histological examination of the samples,
metastasis was found in 149 additional previously (intrao-
peratively) negative sentinel lymph nodes (false negative
cases: 149/1168 [12.75%]), and metastasis was not
confirmed in three cases found to be positive with imprint
cytology (false positive cases: 3/149 [0.25%]). The sensi-
tivity of the imprint cytology was 57.18%, with a speci-
ficity of 99.63% (Table 1).

A total of 202 axillary block dissections were performed
in one session, and then 80 block dissections were per-
formed on a separate occasion. In 64 cases, an ABD was
not performed, as the patient had not given his consent
for the intervention, the patient had chosen adjuvant
chemotherapy, or the oncoteam had not recommended
additional surgery due to the presence of micrometastasis.

At that point, patients meeting the inclusion criteria for
the Z0011 study (n ¼ 117) and seven patients not meeting
the criteria for Z0011 but with micrometastasis (n ¼ 7)
were excluded from the positive cases by intraoperative ex-
amination (Tables 1 and 2), and then the sensitivity and
specificity of the method were recalculated.

After screening, 78 positive (number of positive
cases ¼ 202 minus number of patients meeting criteria
Table 1

Imprint cytology results (1 May 2008e31 Dec 2014).

Total %

Number of patients 1168 100

Imprint cytology results

Intraoperative (positive) 202 17.3

Intraoperative (negative) 966 82.7

False negative 149 12.76

False positive 3 0.25

Number of positive final histological examinations 348 29.79

Number of negative final histological examinations 820 70.21

Type of surgery

Excision 883 75.6

Mastectomy 285 24.4

Average tumor size (mm) 19.61

Average number of SLNBs 1.8

ABDs 284 24.32

In one session 204 17.47

Supplementary 80 6.85
for Z0011 [n ¼ 117] and number of patients not meeting
criteria for Z0011 but with micrometastasis [n ¼ 7]), two
false positive, 149 false negative and 966 negative cases
were found in the repeated imprint cytology group. Sensi-
tivity fell to 34.23%, and specificity remained 99.76%
(Table 3).

As can be seen on Table 4, axillary block dissection was
performed in 284 cases, but, based on the new guidelines,
only 105 cases were indicated. 179 cases, that is, 15.32%
of the cases, were performed unnecessarily.

As the results were processed, the average size of the
metastases and the distribution of micro- and macrometa-
stases in false negative and positive cases were examined
as well (Table 5). In positive cases, the average size of
the micrometastases was 1.52 mm, while that of the macro-
metastases was 8.33 mm. The average size of the microme-
tastases was 1.1 mm, while that of the macrometastases was
4.79 mm in the false negative group. Therefore, it can be
concluded that imprint cytology cannot be considered a
sensitive intervention for surgeries on smaller metastases.

The costs of ABDs performed with imprint cytology and
with supplementary imprint cytology were compared in
financial terms. (The costs of SLNBs and ABDs performed
during surgery are similar.) During imprint cytology, an
average of five cut surfaces is prepared of the lymph
node. A cut surface costs V32.50. The average price of his-
tology performed during surgery is therefore 1.8*V32.50,
that is, V58.52. An ABD costs V431.17. Based on the re-
sults, the 1168 imprint cytologies cost V68,359.23, while
the 76 supplementary ABDs cost V32,768.49. Therefore,
the difference is V35,586.73. Patient hospital stay after
ABD is longer (about one day) and more out-patient visits
are required, thus further increasing the difference in ex-
penses. This represents an extra charge of about V100



Table 4

Distribution of axillary block dissections.

Total number of ABDs

Imprint Supplementary ABDs 80 284

ABDs performed in one session 204

Positive cases according to Z0011 criteria Supplementary ABDs 2 114

ABDs performed in one session 112

False negative cases according to Z0011 criteria Supplementary ABDs 56 58

ABDs performed in one session 2

Cases not meeting Z0011 criteria but involving micrometastasis Supplementary ABDs 0 7

ABD performed in one session 7

Total Supplementary ABDs 22 105

ABDs performed in one session 83

Table 3

Results modified in accordance with the criteria.

Imprint (all cases) Cases meeting

Z0011 criteria

Cases not meeting Z0011 criteria but

involving micrometastasis

Results recalculated

Number of patients 1168 117 7 1168

Imprint

Positive 202 117 7 78

Negative 966 0 0 966

Final histology

Positive 348 116 7 225

False positive 3 1 0 2

False negative 149 0 0 149
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per patient (based on Hungarian expenses). We have exam-
ined the average duration of breast surgery with and
without imprint cytology. Surgeries were longer by approx-
imately 1.6e5 min when cytology was used, and the differ-
ence was non-significant (data not shown).

Discussion

The introduction of SLNB has been a milestone in the
treatment of early breast cancer, as it has significantly
reduced the number of axillary block dissections and simi-
larly improved staging and oncology/complex treatment of
breast cancers. Simultaneously, intraoperative examination
of the sentinel lymph node(s) has been introduced, and,
as a result, the number of surgeries performed in two stages
and, consequently, both the burden on the patients and sur-
gical costs have decreased.

According to recent studies and guidelines, in cases
meeting certain criteria, such as isolated tumor cells,
Table 5

Lymph node metastases in false negative and false positive cases.

Sizes of

metastases (mm)

Number of

metastases

Distri

all me

Positive cases

Micrometastases 1.52 13 3.73

Macrometastases 8.33 187 53.58

False negative cases

Micrometastases 1.10 69 19.77

Macrometastases 4.79 80 22.92
sentinel lymph nodes with micrometastasis and no more
than two macrometastases, ABD may be omitted, as it
does not increase the risk of overall mortality and locally
recurring cancer.8,9,11 Similarly, the indication for ABD is
reduced by clinical studies supporting the fact that axillary
radiation is an alternative treatment option to surgery, but it
is associated with lower morbidity.15e17 Axillary radio-
therapy does not pose an increased risk to survival and
locally recurring cancer, and the incidence of lymphedema,
which is primarily responsible for morbidity, is signifi-
cantly decreased as well. Another important factor is the
fact that in the case of axillary block dissection performed
for positive imprint cytology, the patient is unable to partic-
ipate in the therapeutic decision and choose from among
therapeutic options.

These factors suggest a reconsideration of the routine
use of imprint cytology. Based on our results, the sensitivity
of imprint cytology is 57.18%, its specificity is 99.63%, and
these values are consistent with international data. (The
bution in % of

tastases

Distribution in % of

all micro-metastases

Distribution in % of

all macro-metastases

15.85

70.3

84.15

29.7
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sensitivity of imprint cytology varies between 68.49 and
98.81%, with a specificity of approximately 100%).5,19e21

With regard to metastasis sizes and distribution, imprint
cytology is less suited to detecting metastases of 2 mm or
smaller, with 84.15% of micrometastases remaining unde-
tected, but 70.3% of macrometastases can be detected
with this method.

However, according to the latest guidelines, the sensi-
tivity of imprint cytology (based on cases with therapeutic
consequences) is only 34.23% (with unchanged specificity).
This sensitivity value is so low that the usability of this
method is questionable. ABD was only indicated in 9%
of the patients in the period under examination (105/
1168). However, based on the new guidelines, supplemen-
tary lymph node dissection was performed “unnecessarily”
in 15.32% of the patients (179/1168).

It is not insignificant that imprint cytology increased sur-
gical costs and the duration of surgery unnecessarily in a
large percentage of the patients (91%). Imprint cytology
and surgical costs are significantly higher in Western Eu-
rope and the United States; differences in costs (cost effec-
tiveness) are therefore more significant in those regions
(due to the operational cost of the surgery and the surgeon’s
fee, these interventions cost at least V32e100 per surgery,
totaling V37,376e116,800 for 1168 patients.22)

The price of imprint cytology of a lymph node in the
United States in 2010 was (the dollar equivalent of)
V57.23 Based on this data, in our case, the total cost
would be V119,832. If we use the latest intraoperative
histological diagnostic method, nucleic acid amplifica-
tion, it costs V172.50 to examine a lymph node, based
on data from a French survey.24 The cost for the total pa-
tient population was V362,664. Intraoperative histologi-
cal examinations are less effective4,6 and significantly
increase treatment costs for patients operated on for early
breast cancer.

Our study shows that axillary block dissection is only
necessary in the treatment of the axillary region in an
increasingly smaller group of patients (9%), and this per-
centage will further decrease with more extensive use of
alternative axillary radiotherapy.

Based on our results, imprint cytology of the sentinel
lymph node(s) in patients operated on for malignant breast
cancer has no confirmed benefits based on the current
guidelines, and its routine use is not indicated. According
to the latest international guidelines, intraoperative exami-
nation of the sentinel lymph node(s) may be indicated in
the case of mastectomy (when postoperative radiotherapy
is not planned) and after neoadjuvant therapy, as ABD is
still indicated in these cases.
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Introduction: Based on international guidelines, axillary lymph node dissection (ALND) is recommended
in cases of breast cancer if preoperative examinations confirm axillary metastasis. We examined which
set of preoperative parameters might render ALND unnecessary.
Patients and methods: Preoperative examinations (axillary ultrasound and aspiration cytology)
confirmed axillary metastasis in 190 cases out of 2671 patients with breast cancer; primary ALN
dissection was performed on these patients with or without prior neoadjuvant therapy. The clinico-
pathological results were analysed to determine which parameter might predict the presence of no more
than 2 or 3 metastatic ALNs.
Results: The final histological examination confirmed 1e3 metastatic lymph nodes in ALND samples in
116 cases and over 3 metastatic lymph nodes in 74 cases.
For patients receiving neoadjuvant therapy (59 out of the 190 cases), if the size of the primary tumour
was 2 cm or smaller and/or the metastatic ALN was 15mm or smaller, then the patient was likely to have
no more than 3 positive ALNs (stage N0e1 disease) (p < 0.001). If the patient did not receive neoadjuvant
therapy, stage N2 or N3 disease was very likely. No correlation was found between other clinicopatho-
logical characteristics of the tumour and involvement of the ALNs.
Conclusion: Axillary lymph node dissection is not necessary for selected breast cancer patients with
axillary metastasis receiving neoadjuvant therapy. In these cases, sentinel lymph node biopsy with or
without radiation therapy and close follow-up may serve as adequate therapy.

© 2019 Published by Elsevier Ltd.
Introduction

Surgical treatment of patients with breast cancer and positive
axillary lymph nodes is becoming less and less invasive.

Based on results from the ACOSOG Z0011 study, axillary lymph
node dissection (ALND) is not required even in cases with 1 or 2
axillary sentinel lymph nodes involving macrometastasis if the
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patient meets the inclusion criteria for the study [1,2]. This
recommendation has been approved by international and Hun-
garian consensus conferences as well [3,4].

Patients with ALN metastasis confirmed by preoperative ex-
aminations represent a separate treatment group. ALND must be
performed on these patients if surgical treatment is required, as
well as in patients with over two positive sentinel lymph nodes
who do not meet the Z0011 selection criteria (i.e. >2 sentinel lymph
nodes containing metastasis, mastectomy, or breast conservation
without whole-breast radiotherapy). Axillary ultrasound is a key
method for diagnosing axillary metastasis, and a positive axillary
ultrasound result also necessitates aspiration cytology. The sensi-
tivity of axillary ultrasound ranges from25 to 71% depending on the
immunohistochemical status of the tumour [5]; sensitivity in-
creases to approximately 70e80% with the addition of fine needle
aspiration cytology (FNAC) [6e9].
n necessary for positive preoperative aspiration cytology lymph node
.ejso.2019.10.043
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In cases where a lymph node is found to be positive with aspi-
ration cytology, systemic neoadjuvant therapy is performed on
some patients. Based on international results, complete axillary
pathological regression occurs in a significant portion of these pa-
tients [10e12].

A small number of ongoing prospective studies (the SAKK 23/16
TAXIS trial, ALLIANCE A011202, and NSABP B-51/RTOG 1304 trial)
are investigating the role of radiotherapy, and less invasive axillary
surgery (tailored axillary surgery, or sentinel lymph node biopsy,
SLNB) after neoadjuvant chemotherapy. Similarly, we know that in
a portion of patients, metastasis is only present in the sentinel
lymph node. A study published in 2017 confirmed that axillary
lymph node dissection is may not necessarily be indicated as the
first surgery; SLNB is recommended instead if the primary tumour
is� 2 cm as confirmed by a preoperative breast ultrasound exam-
ination, no more than one lymph node in the axillary region is
confirmed positive with aspiration cytology, and the patient is not
receiving neoadjuvant therapy [13].

Therefore, in our study, we were looking for correlations be-
tween the preoperative axillary ultrasound examination and clin-
icopathological factors to be able to predict not only the presence,
but also the severity of axillary metastasis (slight or severe). A
further aim of our study was to decide in advance when ALND is
required and in which cases SLNB is sufficient based on the results
of preoperative examinations.
Patients and methods

Pre- and postoperative data from 2671 cases where surgery was
performed due to early invasive breast tumour were evaluated in
the Department of Surgery, Faculty of Medicine, University of
Szeged between 1 January 2007 and 31 December 2017. Our study
was a retrospective analysis of a prospectively maintained database
(Fig. 1).
Fig. 1. Flowchart of patient selection.

Please cite this article as: Horv�ath Z et al., Is axillary lymph node dissectio
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Mandatory items of the complex breast examination included a
physical examination, an ultrasound examination, a mammogram
and histology.

Both axillae were examined e axilla levels I, II and III included e

during the axillary ultrasound. All the enlarged and abnormal
lymph nodes were recorded in the description. In positive axillary
ultrasound examination cases, aspiration cytology sampling was
also performed. Axillary ultrasound was considered positive if the
eccentric or concentric cortical region of the lymph nodewas larger
than 2.5mm, the adipose hilum was missing, the lymph node was
morphologically rounded, or its blood supply was increased. In
cases where axillary ultrasound and aspiration cytology were
positive, neoadjuvant systemic therapy was also administered in
some patients. Neoadjuvant therapy was administered in accor-
dance with current international practice, primarily to be able to
remove tumours originally found to be oncologically inoperable
and to be able to perform breast-conserving surgery instead of a
mastectomy.

Surgical treatment. Our goal was to provide locoregional tumour
control and precise locoregional staging. With an aesthetic
outcome also taken into consideration, breast-conserving surgery
was performed whenever possible. ROLL (radio-guided occult
lesion localisation) and dual labelling were used to localise breast
tumours and the sentinel lymph node. At least 4 h before the sur-
gery, isotope (99mTc) labelled human colloidal albumin was
administered into the lesion, which was followed by lympho-
scintigraphy to determine the projection of the sentinel lymph
node and that of the lymphatic drainage. As a first step during
surgery, Patentblau dye was administered around the areola, and
then a manual gamma probe was used to remove the tumour and
the sentinel lymph node(s) during the same procedure approxi-
mately 10min later. ALND was primarily performed with or
without prior neoadjuvant therapy if preoperative examinations
confirmed the presence of even one ALN metastasis.

Patients were divided into two large groups on the basis of a
final histological examination of the axillary lymph nodes. One
group consisted of patients with no more than 3 positive lymph
nodes (N0e1) in accordance with the TNM classification; the other
group consisted of patients with 4 or more positive lymph nodes
(N2e3). Due to the maximum of 2 positive lymph nodes described
in the Z0011 study, we formed an additional group with no more
than 2 metastatic lymph nodes (Z1) and another with 3 or more
metastatic lymph nodes (Z2). The clinical, radiological and histo-
logical results of these groups were analysed as well.

In our study, clinicopathological results (histological and
immunohistochemical status, tumour location, tumour size before
and after surgery, size and number of abnormal lymph nodes
described by ultrasound examination, cytology of the axillary
lymph node, neoadjuvant therapy, and final axillary histological
lymph node status) were compared. We aimed to ascertain which
preoperative examination results may be used to predict the
presence of a maximum of only 2 or 3 metastatic lymph nodes in
the axillary region.

Statistics. IBM SPSS Statistics v22 software was used for statis-
tical analysis in our study. Continuous variables were presented as
mean and standard deviation, while categorical variables were
presented as case number and percentages. The chi-square test
followed by logistic regressionwas used to evaluate the cumulative
effect of the variables on axillary status. The difference was
considered statistically significant in cases where p< 0.05 with a
confidence interval of 95%.

Results

Surgical intervention was performed in 2671 invasive breast
n necessary for positive preoperative aspiration cytology lymph node
.ejso.2019.10.043



Table 2
Relation of preoperative pathological factors to final lymph node disease burden in
patients not receiving neoadjuvant therapy e II e Chi square test.

Neoadj. 0 N0e1 (n¼ 76) N2e3 (n¼ 55) p value

ER n¼ 76 n¼ 55 0.281
positive 47 (61.84%) 39 (70.91%)
negative 29 (38.16%) 16 (29.09%)

PR n¼ 76 n¼ 55 0.305
positive 43 (56.58%) 36 (65.45%)
negative 33 (43.42%) 19 (34.55%)

Ki67 n¼ 76 n¼ 55 0.845
positive 64 (84.21%) 47 (85.45%)
negative 12 (15.79%) 8 (14.55%)

Topoiz. n¼ 76 n¼ 55 0.883
positive 60 (78.95%) 44 (80%)
negative 16 (21.05%) 11 (20%)

HER-2 n¼ 76 n¼ 55 0.883
positive 16 (21.05%) 11 (20%)
negative 60 (78.95%) 44 (80%)

TNBC n¼ 76 n¼ 55 0.672
yes 19 (25%) 12 (21.8%)
no 57 (75%) 43 (78.2%)

Tumour histology on biopsy n¼ 76 n¼ 55 0.871
Ductal 48 (63.16%) 33 (60%)
Lobular 4 (5.26%) 4 (7.27%)
Other invasive 24 (31.58%) 18 (32.73%)

Histologic grade n¼ 65 n¼ 51 0.576
I 2 (3.08%) 3 (5.88%)
II 27 (41.54%) 24 (47.06%)
III 36 (55.38%) 24 (47.06%)
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tumour cases (average age: 59.73 years). In 260 cases, axillary ul-
trasound suggested a metastatic lymph node; therefore, aspiration
cytology sampling was performed. In 190 cases, pathology reports
suggested metastasis; in these cases, ALND was performed. The
average number of lymph nodes removed was 13.49.

False positive results were found in 11 (8.4%) of the 131 aspi-
ration cytology examinations in patients not receiving neoadjuvant
therapy. Based on a final histological examination of the ALNs, 76
patients (58%) were confirmed to be stage N0e1 and 55 patients
(42%) were stage N2e3.

No significant correlation was found between preoperatively
assessable clinicopathological parameters and axillary lymph node
status for patients not receiving neoadjuvant therapy (Tables 1 and
2).

Neoadjuvant therapy was administered in 59 cases, and in 23
(39%) of these cases, complete axillary pathological remission was
confirmed. Based on a final histological examination of the axillary
lymph nodes, 40 patients (68%) were in stage N0e1 and 19 patients
(32%) were in stage N2e3.

The results of the histological examinations, the immunohisto-
chemical status and the number of positive lymph nodes detected
by ultrasound examination showed no correlation to the final his-
tological status of the lymph node. If preoperative ultrasound ex-
aminations find that the primary breast tumour is� 20mm
(p¼ 0.002) or the positive lymph node is� 15mm (p¼ 0.04), the
status of the axillary lymph nodes will likely be stage N0e1;
therefore, a maximum of 3 positive axillary lymph nodes are pre-
sent (Tables 3 and 4). Similarly, in patients with triple negative
breast cancer (TNBC) who receive neoadjuvant therapy, if the size
of the tumour is� 20mm, the axillary lymph node status is N0e1
in 87.5% of the patients (p< 0.001) (Table 3).

We examined the likelihood of stage N0e1 in the presence of
two preoperative factors: a �20mm tumour size as measured by
ultrasound and a �15mm size of the lymph node considered
metastatic. In the patient group not receiving neoadjuvant therapy
(p¼ 0.948), this could not be confirmed; however, in patients
receiving neoadjuvant therapy, the likelihood of no more than 3
metastatic lymph nodes is very high (p¼ 0.01).

Logistic regression was used to examine which variables are
predictive of axillary status. Using the omnibus test, we found that
the independent variables in the model are more related to the
dependent variable than we would expect due to chance
(p< 0.001). We were able to confirm that the size of the tumour
(Exp (B)¼ 1.050, 95% CI¼ 1.016e1.085, p¼ 0.004) is predictive of
axillary status. The resulting model was statistically significant (c
[2]¼ 18.806, df¼ 3, p< 0.001). The proportion of cases categorized
Table 1
Relation of preoperative imaging results to final lymph node disease burden in patients

Neoadj. 0 N0e

Tumour size on imaging n¼
�20mm 44 (
>20mm 32 (

Tumour size on imaging (TNBC) n¼
�20mm 11 (
>20mm 8 (4

Lymph node size on imaging n¼
�15mm 31 (
>15mm 37 (

Lymph node size on imaging (TNBC) n¼
�15mm 7 (4
>15mm 10 (

Tumour �20mm and lymph node �15mm n¼
Number of abnormal lymph nodes on axillary ultrasound n¼
1 65 (
>1 11 (
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correctly was 69.4% (overall percentage) with this model, leading to
a more precise result compared to categorizing by chance (55.4%).

Cases with no more than 2 (Z1) or 3 or more lymph nodes (Z2)
were compared to the preoperatively assessable factors in patients
grouped by receiving or not receiving neoadjuvant therapy. In pa-
tients not receiving neoadjuvant therapy, the size of the breast
tumour, axillary status and clinicopathological characteristics of the
tumour showed no correlation to the final histological status of the
axilla (data not shown).

In patients receiving neoadjuvant therapy, the possibility of no
more than 2 metastatic lymph nodes is very high (70.58%) if the
size of the tumour is� 20mm (p¼ 0.008) based on the ultrasound
examination, and this proportion is much higher (85.71%) in pa-
tients with TNBC (p¼ 0.002). The joint presence of two preopera-
tively assessable factors e �20mm tumour size confirmed by
ultrasound and a �15mm size of the lymph node considered
metastatic e only increased the possibility of no more than 2
positive lymph nodes in patients receiving neoadjuvant therapy
not receiving neoadjuvant therapy e I e Chi square test.

1 (n¼ 76) N2e3 (n¼ 55) p value

76 n¼ 55 0.703
57.9%) 30 (54.5%)
42.1%) 25 (45.5%)
19 n¼ 12 0.981
57.9%) 7 (58.3%)
2.1%) 5 (41.7%)
68 n¼ 48 0.979
45.6%) 22 (45.8%)
54.4%) 26 (54.2%)
17 n¼ 11 0.453
1.17%) 3 (27.27%)
58.83%) 8 (72.73%)
31 n¼ 22 0.948
76 n¼ 55 0.338
85.53%) 43 (78.18%)
14.47%) 12(21.82%)

n necessary for positive preoperative aspiration cytology lymph node
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Table 3
Relation of preoperative imaging results to final lymph node disease burden in patients receiving neoadjuvant therapy e I e Chi square test.

Neoadj. N0e1 (n¼ 40) N2e3 (n¼ 19) p value

Tumour size on imaging n¼ 40 n¼ 19 0.002
�20mm 28 (70%) 5 (26.32%)
>20mm 12 (30%) 14 (73.68%)

Tumour size on imaging (TNBC) n¼ 16 n¼ 7 <0.001
�20mm 14 (87.5%) 0 (0%)
>20mm 2 (12.5%) 7 (100%)

Lymph node size on imaging n¼ 31 n¼ 13 0.04
�15mm 20 (64.51%) 4 (30.77%)
>15mm 11 (35.49%) 9 (69.23%)

Lymph node size on imaging (TNBC) n¼ 12 n¼ 6 0.737
�15mm 5 (41.67%) 3 (50%)
>15mm 7 (58.33%) 3 (50%)

Tumour �20mm and lymph node �15mm n¼ 20 n¼ 4 0.01
Number of abnormal lymph nodes on axillary ultrasound n¼ 40 n¼ 19 0.161
1 38 (95%) 15 (78.95%)
>1 2 (5%) 4 (21.05%)

Table 4
Relation of preoperative pathological factors to final lymph node disease burden in
patients receiving neoadjuvant therapy e II e Chi square test.

Neoadj. N0e1 (n¼ 40) N2e3 (n¼ 19) p value

ER n¼ 40 n¼ 19 0.361
positive 16 (40%) 10 (52.63%)
negative 24 (60%) 9 (47.37%)

PR n¼ 40 n¼ 19 0.432
positive 7 (17.5%) 5 (26.32%)
negative 33 (82.5%) 14 (73.68%)

Ki67 n¼ 40 n¼ 19 0.551
positive 31 (77.5%) 16 (84.22%)
negative 9 (22.5%) 3 (15.78%)

Topoiz. n¼ 40 n¼ 19 0.305
positive 24 (60%) 14 (73.68%)
negative 16 (40%) 5 (26.32%)

HER-2 n¼ 40 n¼ 19 0.323
positive 11 (27.5%) 3 (15.78%)
negative 29 (72.5%) 16 (84.22%)

TNBC n¼ 40 n¼ 19 0.816
yes 16 (40%) 7 (36.84%)
no 24 (60%) 12 (63.16%)

Tumour histology on biopsy n¼ 40 n¼ 19 0.314
Ductal 29 (72.5%) 14 (73.69%)
Lobular 0 (0%) 1 (5.26%)
Other invasive 11 (27.5%) 4 (21.05%)

Histologic grade n¼ 32 n¼ 18 0.157
I 5 (15.62%) 0 (0%)
II 12 (37.5%) 6 (33.33%)
III 15 (46.88%) 12 (66.67%)
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(p¼ 0.728 vs. p¼ 0.017) (Table 5).
The final lymph node status of the axilla showed no relation to

other clinicopathological characteristics (data not shown).
Discussion

ALND has been the standard procedure in the surgical treatment
of malignant breast tumours for at least 100 years, with significant
changes occurring in recent years. SLNB [14] can be used to avoid
ALND in a significant proportion of patients; therefore, morbidity of
surgical treatment of early breast cancers can be decreased signif-
icantly [15e17]. At first, if preoperative examinations found no
metastasis but the intraoperative or final histological examination
confirmed metastasis in the SLN, ALND was considered necessary.
Later, clinical studies confirmed that even the presence of micro-
metastasis or an isolated tumour cell in a lymph node is sufficient to
indicate SLNB [18,19]. The result of the ACOSOG Z0011 study was a
milestone. This study concluded that even in cases with a
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maximum of two positive lymph nodes containing macrometa-
stasis, ALND may be avoided if the patient meets the inclusion
criteria for the study [1,2]. Moreover, based on the results of the
AMAROS study, ALND may also be avoided in patients who have
undergone a mastectomy and have a SLN with confirmed metas-
tasis; irradiation of the axillary region and close follow-up are
sufficient [20].

Nowadays, the effort to further limit the indication area of ALND
accompanied by significant morbidity is completely reasonable.
One way to do this is to preoperatively screen patients only at stage
N1 axillary status. Based on several international guidelines, a
sentinel lymph node biopsy should be performed in cases charac-
terised by the presence of axillary lymph nodes considered nega-
tive by preoperative examinations and aspiration cytology or core
biopsy should be performed with axillary lymph nodes considered
positive [3,4,21,22]. Several research groups have studied which
factors detected or examined during the preoperative period (im-
aging studies, histological finding etc.) may be suitable to deter-
mine whether SLNB or ALND should be performed during surgery
[13,23,24]. In the post-Z0011 period of the treatment of breast tu-
mours, not only the presence of axillarymetastasis is examined, but
positive cases are also differentiated as mild (lymph node status N1
and 1 to 3 positive lymph nodes) and severe (lymph node status N2
and 4 or more positive lymph nodes) axillary metastases. Lim et al.
confirmed that if the patient meets the criteria for the Z0011 study
and the axillary ultrasound detects 3 or more positive lymph nodes,
it is very likely that there are multiple positive lymph nodes in the
axilla; therefore, ALND cannot be avoided [23]. This result has also
been confirmed by Liu et al., who found that ALND may be avoided
if patients meet the Z0011 study criteria and the axillary ultrasound
examination confirms only one suspected metastatic lymph node
[25]. If two lymph nodes are considered metastatic based on an
ultrasound examination, histological sampling and axillary lymph
node dissection are recommended. Liang et al. highlight the
importance of a preoperative histological examination; the authors
have shown that in cases where axillary lymph nodes are found to
be positive with fine needle aspiration cytology, the patient is more
likely to have more than 3 metastatic lymph nodes in the axilla,
compared to cases where the sentinel lymph node biopsy confirms
1 to 2 metastatic lymph nodes [26].

In our study, we examined which combination of preoperative
parameters would allow axillary lymph node dissection to be
avoided if axillary lymph node involvement is confirmed preoper-
atively. We also examined which of these clinicopathological
characteristics could eliminate the need for this radical surgical
intervention. Based on our results, the severity of the involvement
n necessary for positive preoperative aspiration cytology lymph node
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Table 5
Relation of imaging results to modified final lymph node disease burden (Z1 or Z2) in patients receiving neoadjuvant therapy e I e Chi square test.

Neoadj. Z1 (n¼ 34) Z2 (n¼ 25) p value

Tumour size on imaging n¼ 34 n¼ 25 0.008
�20mm 24 (70.58%) 9 (36%)
>20mm 10 (29.42%) 16 (64%)

Tumour size on imaging (TNBC) n¼ 14 n¼ 9 0.002
�20mm 12 (85.71%) 2 (22.22%)
>20mm 2 (14.29%) 7 (77.78%)

Lymph node size on imaging n¼ 28 n¼ 16 0.086
�15mm 18 (64.29%) 6 (37.5%)
>15mm 10 (35.71%) 10 (62.5%)

Lymph node size on imaging (TNBC) n¼ 11 n¼ 7 0.914
�15mm 5 (45.45%) 3 (42.86%)
>15mm 6 (54.55%) 4 (57.14%)

Tumour �20mm and lymph node �15mm n¼ 18 n¼ 6 0.017
Number of abnormal lymph nodes on axillary ultrasound n¼ 34 n¼ 25 0.177
1 33 (97.06%) 20 (80%)
>1 1 (2.94%) 5 (20%)

Z. Horv�ath et al. / European Journal of Surgical Oncology xxx (xxxx) xxx 5
of the axillary region in the tumour process could not be clearly
predicted preoperatively with the clinicopathological characteris-
tics of the tumour in patients not receiving neoadjuvant therapy. In
contrast, a recent study confirmed that primary ALND is not
necessary and SLNB is recommended if the preoperative breast
ultrasound confirms a 2 cm or smaller primary tumour in the
breast, no more than one positive lymph node is confirmed with
aspiration cytology, and the patient does not receive neoadjuvant
therapy [13]. In another retrospective study, Lloyd et al. also found
that patients are very likely to have no more than 2 axillary lymph
nodes with macrometastasis if the preoperative ultrasound
confirmed a 20mm or smaller primary tumour, histology of this
tumour confirmed invasive ductal or lobular carcinoma, and breast-
conserving surgery was performed. Therefore, in these cases, ALND
represents overtreatment [24].

Based on our study, we claim that lymph node status N0e1 in
patients not receiving neoadjuvant therapy cannot be determined
with certainty with preoperative examinations, while the lymph
node status of patients receiving neoadjuvant chemotherapy can be
predicted with great certainty based on the results of the preop-
erative ultrasound examination. If patients also receive neo-
adjuvant therapy, it can be predicted with high probability whether
the disease is in stage N0e1 or not and whether ALND can be
avoided or not based on the preoperative size of the tumour
(<20mm, p¼ 0.002) and the preoperative size of the lymph node
(<15mm, p¼ 0.04).

In patients with breast tumours, the lymph node status of the
axilla plays a key role in planning local and systemic therapy. If
there is a metastatic lymph node in the axilla, a significant pro-
portion of patients receive neoadjuvant systemic therapy, which
resolves the axillary metastatic process in approximately 40% of
cases [27]. Following neoadjuvant therapy, the standard surgical
procedure in these patients was ALND even in cases with complete
pathological remission. Several studies have addressed the ques-
tion of sentinel lymph node biopsy and repeated biopsy after
neoadjuvant therapy [28]. In the ACOSOG Z1071 study, the rate of
false negative sentinel lymph node biopsies was close to 10% false
negative (12.6%), and this value further decreased with the removal
of the lymph node indicated with a marker (metal clip) during
axillary core biopsy. During surgical intervention, the SLN is already
detected using the classical dual tracer method (technetium 99m-
labelled human colloidal albumin and blue dye). With this tech-
nique (targeted axillary dissection, TAD), the rate of false negative
sentinel lymph nodes decreased to approximately 2% [27,29e31].
Pilewski et al. analysed data from 425 patients and studied the
extent to which preoperative imaging studies influence the lymph
Please cite this article as: Horv�ath Z et al., Is axillary lymph node dissectio
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node status of the axilla [32,33]. If the examinations suggested the
presence of a metastatic lymph node and the patient met the
criteria for the Z0011 study, axillary lymph node dissection could
have been avoided in 71% of cases. If aspiration cytology was pos-
itive, ALND was unnecessary in 45% of cases. A Spanish study
published in 2018 also investigated whether axillary lymph node
dissection should be performed after neoadjuvant therapy in cases
where an axillary lymph node is considered positive with aspira-
tion cytology [34]. In cases showing a significant presence of the
HER2 receptor and low expression of the oestrogen receptor, there
is a high chance that complete pathological remission will occur,
and in these cases, ALND was not recommended. Our analyses
confirmed the same result. Following neoadjuvant therapy, no
more than 3 and no more than 2 positive lymph nodes were
confirmed, respectively, with the final histology in two-thirds (40/
59, 68%) and in over 50% (34/59, 57%) of the cases, respectively;
therefore, axillary lymph node dissection could have been avoided.

Data from 3398 patients were reviewed in a meta-analysis, and
the authors aimed to see whether ALND is necessary after neo-
adjuvant therapy in lymph node-positive breast tumour cases [10].
According to the analysis, the recommended treatment strategy at
present is ALND. However, optimizing preoperative examinations
and screening the patient population may help to achieve a more
precise preoperative evaluation of axillary lymph node status. In
the future, performing SLNB with the dual tracer method and
labelling the positive axillary lymph node in advance with a metal
clip or with a radiopharmaceutical containing iodine followed by
removing the labelled lymph node may decrease the number of
axillary lymph node dissections. Based on the analysis, HER2-
positive and triple receptor-negative cases by immunochemistry
require further research. A study published in 2017 showed that the
efficacy of neoadjuvant therapy did not differ in these cases, but
further studies are recommended in these cases as well [11]. Our
study also showed, in patients with triple negative breast cancer
(TNBC) who receive neoadjuvant therapy, if the size of the tumour
is� 20mm, the axillary lymph node status is N0e1 in 87.5% of the
patients. The same result was found in a study; ALND could be
avoided after neoadjuvant therapy in 48% of the patients, especially
in the case of HER2 receptor-positive and triple receptor-negative
cases [12]. The study supported performing SLNB in patients with
a breast tumour receiving neoadjuvant therapy and with multiple
axillary lymph nodemetastases as well. Longer studies are required
to confirm the results. A retrospective study that processed data
from 1944 patients confirms this result; the study concluded that if
patients receive neoadjuvant therapy followed by a mastectomy
and if the receptor status is HER2-positive and triple receptor-
n necessary for positive preoperative aspiration cytology lymph node
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negative, ALND could most likely have been avoided [35].

Conclusions

Our results show that detecting suspicious lymph nodes by
axillary ultrasound examination may predict the stage of the dis-
ease; therefore, we consider a complete examination of the axilla
important in ruling out potential lymph node metastases. Our re-
sults confirm that in patients receiving neoadjuvant therapy, in
addition to the preoperative size of the tumour (<20mm,
p¼ 0.002), the preoperative size of the lymph node (<15mm,
p¼ 0.04) may also be used to predict that the stage of the disease is
N0e1. In these cases, sentinel lymph node biopsy with or without
radiation therapy and close follow-up may serve as adequate
therapy.
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