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  Abstract

Word count: 245

 

As part of the up-to-date multidisciplinary treatment of breast cancer, organ specialized onco-surgery, breast surgery has evolved
in many ways over the past decades. The most important causes of this progession are the evidence based clinical science, the
biological concept of cancer treatment, the tendency of early diagnosis thanks to populational breast screening programmes and
the wide spread of breast cancer awareness, the technological advances in diagnosis, pathology, molecular genetics, pharmacology,
radiotherapy and surgery, the quality assured centralization of breast cancer care, and the increased importance of rehabilitation
and quality of life. In breast cancer surgery, the principle of minimally effective treatment instead of maximally tolerable
treatment has become basic principle and practice.
Up to date surgical therapy for breast cancer will be determined by increasingly precise diagnostic and tumor localizing methods
as well as increasingly effective oncology treatment procedures. Organ preserving surgery in combination with primary systemic
treatments and the application of oncoplastic principles have become widespread. Sentinel lymph node biopsy is a primary
approach in the surgical treatment of the clinically negative axilla, and the indication for axillary lymph node dissection has
further decreased by the contribution of regional radiotherapy, medical treatment and targeted axillary surgery. Hereunder we
summarise our recommendations on the surgical treatment of breast cancer based on the content of the 4th Hungarian Breast
Cancer Consensus Conference as the 1st Central Eastern European Consesnsus Statement on Breast Cancer Surgery (1) and
considering the latest international studies and professional recommendations (2–9).

   

  Contribution to the field

This text is based on the recommendations accepted by the 4th Hungarian Consensus Conference on Breast Cancer, modified on the
basis of the international consultation and conference within the frames of the Central-Eastern European Academy of Oncology. The
recommendations cover non-operative, intraoperative and postoperative diagnostics, determination of prognostic and predictive
markers and the content of cytology and histology reports. Furthermore, they address some specific issues such as the current
status of multigene molecular markers, the role of pathologists in clinical trials and prerequisites for their involvement, and some
remarks about the future.
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This text is based on the recommendations accepted by the 4th Hungarian Consensus Conference on 43 

Breast Cancer, modified on the basis of the international consultation and conference within the 44 

frames of the Central-Eastern European Academy of Oncology. The recommendations cover non-45 

operative, intraoperative and postoperative diagnostics, determination of prognostic and predictive 46 

markers and the content of cytology and histology reports. Furthermore, they address some specific 47 

issues such as the current status of multigene molecular markers, the role of pathologists in clinical 48 

trials and prerequisites for their involvement, and some remarks about the future.  49 

 50 

Keywords: surgical therapy of breast cancer, sentinel lymph node, oncoplastic principles 51 

 52 

Note: The consensus document contains product placement without the intention of advertising. Each 53 

complex molecular test is unique, and although these can be described without indicating their name 54 

(for example with the number of genes tested), not everyone will necessarily understand what this 55 

refers to. For this reason, and adopting the practice used in some of the source works, the tests are 56 

listed under their trade name. The authors have no conflict of interest in this regard. 57 

 58 

 59 

INTRODUCTION 60 

 61 

As part of the uptodate multidisciplinary treatment of breast cancer, organ specialized onco-surgery, 62 

breast surgery has evolved in many ways over the past decades. The most important causes of this 63 

progession are the evidence based clinical science, the biological concept of cancer treatment, the 64 

tendency of early diagnosis thanks to populational breast screening programmes and the wide spread 65 

of breast cancer awareness, the technological advances in diagnosis, pathology, molecular genetics, 66 

pharmacology, radiotherapy and surgery, the quality assured centralization of breast cancer care, and 67 

the increased importance of rehabilitation and quality of life. In breast cancer surgery, the principle 68 

of minimally effective treatment instead of maximally tolerable treatment has become basic principle 69 

and practice. 70 

Up to date surgical therapy for breast cancer will be determined by increasingly precise diagnostic 71 

and tumor localizing methods as well as increasingly effective oncology treatment procedures. 72 

Organ preserving surgery in combination with primary systemic treatments and the application of 73 

oncoplastic principles have become widespread. Sentinel lymph node biopsy is a primary approach 74 

in the surgical treatment of the clinically negative axilla, and the indication for axillary lymph node 75 

dissection has further decreased by the contribution of regional radiotherapy, medical treatment and 76 

targeted axillary surgery. Hereunder we summarise our recommendations on the surgical treatment 77 

of breast cancer based on the content of the 4th Hungarian Breast Cancer Consensus Conference as 78 

the 1st Central Eastern European Consesnsus Statement on Breast Cancer Surgery (1) and 79 

considering the latest international studies and professional recommendations (2–9). 80 

 81 

SURGICAL TREATMENT OF INVASIVE TUMOURS 82 

The purpose of surgical treatment is to ensure locoregional tumour control, as well as a precise 83 

assessment of the locoregional tumour stage. Besides the clinical stage, the biological behaviour of 84 

the tumour should also be considered when choosing surgical treatment. When providing surgical 85 

In review



3 
 

treatment for early-stage breast tumours, breast-conserving surgery should be pursued, if there is no 86 

objective contraindication. When planning breast-conserving surgery, the cosmetic results of the 87 

procedure, patient’s preference and patient’s future quality of life should also be considered. Without 88 

good or acceptable cosmetic outcomes, there is no point in breast conservation (10). The informed 89 

patient’s opinion is also always taken into account when choosing optimal type of surgery. For 90 

unfavourable tumor to breast volume ratio, or locally advanced disease and / or cases with lymph 91 

node metastases, the possibility of neoadjuvant oncology treatment should be considered (see 92 

primary systemic treatment). 93 

 94 

Criteria for breast-conserving surgery 95 

• Tumour of clinical stage I or II 96 

• Tumour size: solitary tumour (T1, T2); favourable ratio of healthy breast tissue / tumour volume, 97 

tumour location, optimal resecability. If optimal or acceptable cosmetic results cannot be 98 

achieved with conventional breast-conserving surgery, oncoplastic surgery should be considered 99 

(see oncoplasty), while taking into account the patient’s prefernces (10). Assessment of breast 100 

parenchyma and tumour volume using the digital data from the diagnostic contrast enchanced 101 

MRI may help in selecting the type of surgical technique 102 

• Breast-conserving surgery can also be performed after primary systemic treatment. Neoadjuvant 103 

treatment can be used to reduce the size of the primary tumour (downsizing) so that the patient 104 

may become a candidate for breast-conserving surgery (see primary systemic treatment) 105 

• Lymph node status: N0, N1, no distant metastases: M0 (relative – oligometastases) 106 

• Appropriate adjuvant radiotherapy is provided and accepted by the patient after adequately 107 

informed about the adjuvant treatment 108 

• Appropriate professional, local radiological background is provided for preoperative tumour 109 

marking and localisation, intraoperative specimen mammography or ultrasound scanning 110 

 111 

Contraindication 112 

• Unfavourable ratio of tumour to breast volume (which does not provide adequate oncological / 113 

cosmetic results even with oncoplastic techniques) 114 

• Local recurrence or a new primary tumour after previous breast-conserving surgery (if no 115 

additional breast irradiation is possible) 116 

• Extensive and / or multicentric ductal carcinoma in situ (DCIS) and invasive tumour (see chapter 117 

on DCIS, special considerations) 118 

• Inflammatory breast cancer or mastitis carcinomatosa 119 

• Multiple malignant lesions (>2 lesions, in different breast quadrants, see special considerations) 120 

• Tumour in a previously irradiated area (if no further irradiation is possible) 121 

 122 

Relative contraindication (breast-conserving surgery can be performed under certain conditions) 123 

• Multifocal or multicentric lesions (see special considerations) 124 

• Tumour larger than 50 mm (tumour can be reduced with neoadjuvant treatment and / or it can be 125 

removed by oncoplasty and a suitable cosmetic / oncological result can also be achieved) 126 

• Tumour located just under the nipple: for breasts of appropriate sizes, a so-called central 127 

quadrantectomy or historicaly: cone resection is possible, with sparing of the nipple-areolar 128 

complex, see special considerations: skin involvement (nipple-areolar complex) or negative 129 
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coring specimen taken from the nipple, cannot be confirmed (intraoperative histological 130 

examination). However, presence of axillary lymph node metastases, tumour of grade 3, presence 131 

of lymphovascular invasion, and triple-negative or HER2-positive tumour may pose a higher risk 132 

• Mutation of the BRCA genes or other genes with high penetrancy (PALB2, TP53) mutation (see 133 

juvenile breast cancer) (2, 4, 5, 11) 134 

• In cases of BRCA 1, 2 positivity, modern mastectomy as well as prophylactic removal of the 135 

contralateral breast should also be considered, with immediate or delayed-immediate 136 

reconstruction if required (12). 137 

 138 

Special considerations for breast-conserving surgery 139 

The success of breast-conserving surgery (i.e. how chances of local recurrence can be minimized and 140 

cosmetic outcomes improved) is influenced by several factors. The choice of surgical treatment 141 

(breast conservation vs. mastectomy) requires careful consideration and planning in cases of 142 

multifocal (MF) or multicentric (MC) breast cancers. In both cases, there are multiple cancer focis in 143 

the same breast. In MF cases, there are at least two invasive / in situ (DCIS) tumours within the same 144 

breast quadrant (or breast lobe), separated by non-involved/healthy breast tissue, while in MC cases, 145 

malignant foci are located in different breast quadrants (or breast lobes). Classification is important 146 

from a surgical point of view, too: multicentric tumours can usually only be removed via two 147 

separate incisions during conventional breast-conserving surgery, while multifocal tumours can be 148 

removed through one incision. Nowadays, by choosing the right oncoplastic breast conserving 149 

technique and with sufficient surgical experience, and also using precise localization techniques, MF 150 

tumours and (less frequently) MC tumours can be removed with an intact margin, should the size of 151 

the breast allow. An important prerequisite is an accurate preoperative and/or intraoperative 152 

diagnosis, of which contrast enchanced MRI scanning (that may detect new foci) and specimen 153 

mammogram/ultrasound are mandatory parts. If these criteria are met, a higher local recurrence rate 154 

can be reduced to an acceptable level (13, 14). However, for multifocal or multicentric breast 155 

cancers, breast-conserving surgeries cannot be considered routine procedures. In each case, 156 

malignant foci detected via imaging techniques should be confirmed by targeted sampling, since 157 

malignancy is pathologically confirmed in only 96%, even in cases with the highest probability (BI-158 

RADS 5). Foci suspected of malignancy, but which are not available for biopsy (e.g. in the absence 159 

of MRI-guided sampling), should be evaluated by onco-team decision. 160 

 161 

Oncoplastic breast-conserving surgery and modern mastectomies 162 

Oncoplastic breast surgery is an essential part of the multidisciplinary treatment of breast cancer, 163 

combining oncological and reconstructive surgical techniques with the necessary experience and 164 

effectiveness. The aim of oncoplastic breast-conserving surgery is to ensure the best possible 165 

cosmetic outcome in addition to oncological radicality, by remodelling the remaining breast 166 

parenchyma (volume displacement) or replacing missing ones by autologous flaps or implants 167 

(volume replacement). In 2009, oncoplastic breast surgical techniques were endorsed by the 168 

profession at the St. Gallen Consensus Conference (15). 169 

Oncoplastic breast-conserving surgery involves oncological surgical procedures that require special 170 

surgical and plastic surgical (reconstructive plastic surgery) skills and experience (16). Besides 171 

outstanding cosmetic results, it allows removal of up to 20–50% of the breast (Level I and II 172 

oncoplastic techniques). Some techniques may require immediate or delayed contralateral 173 

symmetrisation. These oncoplastic surgical techniques are able to reduce the rate of microscopically 174 

In review



5 
 

involved surgical margins, their rate of morbidity is not higher than those seen with traditional 175 

breast-conserving surgeries, and they neither delay adjuvant multidisciplinary treatments, nor 176 

complicate oncological follow-up investigations on the long term. However, compared to traditional 177 

breast-conserving surgery, such techniques require a longer surgery time (17, 18). 178 

Accurate marking of the tumour bed with clips is essential in oncoplastic surgery, not only for the 179 

purpose of radiotherapy planning, but also for the purpose of any local re-excision. 180 

Overall, the oncological outcomes of oncoplastic surgical techniques are comparable to those of 181 

traditional breast-conserving surgeries and mastectomies; however, available long-term oncological 182 

outcomes are still with limited evidence (1, 5, 17, 19–22). 183 

 184 

Skin-sparing mastectomy (SSM) is a type of mastectomy with removal of the nipple-areolar complex 185 

(NAC) and limited removal of periareolar skin with immediate / delayed-immediate breast 186 

reconstruction. This method can be primarily used for the surgical treatment of extensive ductal 187 

carcinomas in situ (DCIS), invasive tumours that do not infiltrate the skin, but located close or in the 188 

nipple or NAC, especially for centrally located tumours that deform and invert the nipple and areola 189 

or M Paget disease. There are no clear international or national recommendations regarding the 190 

absolute or relative indications of SSMs. For pathological assessment, examination of the so-called 191 

anterior (skin-facing) resection margin is important. 192 

In nipple-sparing mastectomy (NSM), the entire skin of the breast is spared, while in areola-sparing 193 

mastectomy (ASM), the nipple is removed along with the parenchyma (23, 24). Surgeries can 194 

usually be performed via an incision made in the inframammary fold or in radial direction with or 195 

without periareolar extension (e.g. hockey stick incision, batwing etc.) , in combination with 196 

immediate / delayed-immediate breast reconstruction. Marking of the direct retromammillary gland 197 

area for pathological examination, and intraoperative frozen section or postoperative histological 198 

examination of the retro- / intramammillary tissue as a separate specimen is an essential part of the 199 

method. If tumour is confirmed by the postoperative histology, removal of the nipple with or without 200 

the areola is required, which is most often easily carried out even in an outpatient setting. The 201 

indication range of NSM has widened, being oncologically equivalent to SSM, but yielding 202 

significantly better cosmetic results if there is careful patient selection and immediate / delayed-203 

immediate reconstruction (Evidence II.B) (6, 23). Skin reducing NSMs (SRNSM) are endorsed 204 

surgical techniques with adequate radicality and acceptable morbidities, necessitating special 205 

surgical experience (25).   206 

SSM / ASM / NSM surgeries are not surgically equivalent to early or classical subcutaneous 207 

mastectomy which was routinely performed by leaving a substantial amount of glandular tissue. 208 

 209 

Surgical resection margin 210 

Removal of an invasive tumour is oncologically appropriate only if resection margins also prove to 211 

be tumour-free on pathological examination (there are no tumour cells within the ink-stained 212 

margin). In addition to unifocal tumours, the above recommendation is also considered acceptable 213 

for multifocal tumours, following the St. Gallen Consensus Conference of 2019 (7). 214 

Further extension / increase of an intact resection margin is not justified, nor in young patients (<40 215 

years) either in the presence of an extensive intraductal component, in invasive lobular carcinoma or 216 

in tumours with unfavourable biological properties. However, in some individual cases with intact 217 

margins, re-excision may be justified as defined above (e.g. in multifocal lobular cancers, where the 218 
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tumour is significantly larger than assessed during preoperative diagnosis and its foci are very close 219 

to the stained surgical margin, though there is no ink on them). 220 

For DCIS, both the American NCCN (National Comprehensive Cancer Network; 4) and the 221 

European ESMO (European Society of Medical Oncology) recommend achieving an intact resection 222 

margin of 2 mm (4, 6). 223 

Intraoperative specimen mammography or ultrasound scanning may also be used to achieve an intact 224 

resection margin. In each case, exact orientation (e.g. lateral, medial, superior) of the removed breast 225 

specimen is required. Marking the base and walls of the tumour bed with 7marker clips / markers is 226 

essential. Three markers are placed to the base of the tumor bed while other 4 one to the parenchyma 227 

pillars/walls (posterior, lateral, medial, superior, inferior margins). 228 

Pathological report (macroscopic, microscopic) should include information on the integrity of 229 

resection margins. If resection margins are involved, localization and nature of involvement 230 

(invasive or in situ foci, focal or broad / massive) should be described in millimeters. 231 

It is also important to compare preoperative and intraoperative imaging and pathological 232 

investigations. 233 

If the resection margin is positive, re-excision is required (usually once), or if re-excision is not 234 

possible and / or in case of or positive margin in re-excision specimen, mastectomy is recommended. 235 

Precise orientation and detailed surgical documentation of the tissue removed during re-excision is 236 

required. Description of macroscopic and microscopic surgical margins in the pathology report is 237 

also justified. If the posterior resection margin is affected and excision has also removed the fascia of 238 

the pectoralis major muscle (which was documented in the surgical description), no additional 239 

excision is required, only additional boost radiotherapy to the tumour bed. In addition, classical 240 

lobular carcinoma in situ (LCIS)/lobular neoplasia within the surgical margin is not an indication for 241 

re-excision (2–4, 26). However, both pleomorphic and possibly florid variants of LCIS have poorer 242 

biological behavior (27, 28); therefore, microscopical complete excision is recommended when the 243 

resection margin is involved (see below). 244 

 245 

Non-palpable breast tumours 246 

For non-palpable breast tumours or lesions, preoperative marking is required in all cases. Both 247 

classical hook-wire marking and Radioguided Occult Lesion Localization (ROLL), or any other 248 

validated methods (Magseed, SaviScout etc.) are suitable for marking and removing non-palpable 249 

malignant or suspected malignant lesions. Ultrasound-assisted breast surgery significantly increases 250 

the possibility of tumor-free margins and therefore reduces the risk of reoperations (29, 30, 31). 251 

Several clinical studies have shown that ROLL (localization of non-palpable lesions) technique 252 

allows for a more accurate, cosmetically better excision, and that one-session sentinel lymph node 253 

biopsy (SNOLL technique) is easier to perform (29-31). Based on the above, hook-wire marking 254 

method could be recommended as a first choice for removal of large microcalcifications (DCIS); 255 

radial scars and complex sclerosing lesions, where a sentinel lymph node biopsy is not planned. 256 

For invasive tumours, the ROLL technique is primarily used, as it is also suitable for marking 257 

sentinel lymph nodes. During surgery, both the tumour and the sentinel lymph node are removed 258 

using a hand-held gamma probe. It is mandatory to mark the tumour bed with clips (at least 7 clips) 259 

for the accurate adjuvant radiotherapy. Orientation of the removed specimen and specimen 260 

mammography/radiography or ultrasound scanning (see surgical resection margin) are also an 261 

essential part of the surgery. When choosing the method (ROLL vs. hook-wire marking or other 262 
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methods like magnetic seeds etc.), the experience of the team (radiologist, surgeon, pathologist) 263 

should also be considered (29-31). 264 

 265 

Surgical treatment of the axilla 266 

Axillary surgery continues to play an important role in the treatment of invasive breast tumours: (1) 267 

it provides information on the stage and prognosis of breast cancer and (2) provides regional tumour 268 

control. For early breast cancer, axillary surgery is also consistent with trends towards less extensive 269 

surgical treatments. 270 

Following clinical axillary ultrasound scanning (AXUS) and +/– aspiration cytology (FNAC) or core 271 

biopsy, sentinel lymph node biopsy (SLNB) (evidence 2.a) remains the standard axillary staging 272 

method for a lymph node-negative (cN0) breast cancer. This method allows reliable and accurate 273 

staging in patients with early breast cancer (1–3) and results in lower morbidity than for 274 

conventional axillary lymph node dissection (or axillary block dissection) (ALND). Based on the 275 

results of several prospective randomized, multicentre studies conducted over recent years (4, 5, 11–276 

14), the indication for ALND has been narrowed down and axillary radiation therapy has become an 277 

accepted therapeutic alternative (under certain conditions) (evidence 2.a) (14, 32) 278 

In concordance with the extensive use of primary systemic therapies (PST)  in cN positive cases and 279 

with the high rate of becoming cN0 after the effective neoadjuvant systemic treatment new methods 280 

of targeted axillary surgical care is on the way of being validated and endorsed. New expressions 281 

like the targeted lymph node biopsy (TLNB) have been introduced in the literature, which means the 282 

selective removal of initialy metastatic lymph node(s) marked with special clips and markers before 283 

neoadjuvant therapy or the phrase of targeted axillary dissection (TAD) which is a combination of 284 

TLNB and SLNB. (33) 285 

SenTa, a prospective multicenter study, showed that TAD minimizes the false negative rate of SLN 286 

after neoadjuvant chemotherapy in patients with node positive breast cancer, but detection rate of 287 

clipped lymph node was only 86.9% (34). 288 

The multidisciplinary onco-team should decide on the need for and the nature of further treatments, 289 

taking into account the final histological results of the SLNs, the type of surgery, biological 290 

behaviour or molecular subtype of the tumour, and the patient’s opinion. 291 

 292 

Technical considerations for sentinel lymph node biopsy 293 

SLNB is usually performed in conjunction with removal of the primary tumour. If the breast tumour 294 

was previously removed and the presence of an invasive / microinvasive tumour has been 295 

subsequently confirmed, a sentinel lymph node biopsy has to be performed in a second session. 296 

Currently, two methods are most commonly used to remove sentinel lymph nodes (6): dye labelling 297 

(patent blue) and (7) isotopic labelling (colloidal albumin labelled with 99mTc). 298 

Over the past years, several alternative methods have been introduced for sentinel lymph node 299 

biopsy, such as fluorescent marking with indocyanine green (ICG) and magnetic marking with 300 

nanocolloids containing iron oxide (superparamagnetic iron oxide, SPIO; see the chapter on new 301 

methods for sentinel lymph node biopsy). 302 

Identification rate and sensitivity of the isotopic labelling method is significantly higher than for blue 303 

dye labelling. The so-called double labelling is the most sensitive method (the identification rate of 304 

lymph nodes is 92% on average, while false negative rate of lymph node identification  in less than 305 

7% of cases) (35) and it is therefore currently considered an acceptable standard procedure (36, 37). 306 
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Dye marking can be used as a salvage method, for example following negative lymphoscintigraphy 307 

after ROLL labelling. For isotopic labelling, especially in the case of repeated SLNB performed after 308 

previous axillary intervention, it is also important to perform a preoperative lymphoscintigraphy to 309 

evaluate the projection of sentinel lymph nodes and lymphatic drainage. During an SLNB procedure, 310 

in addition to the active lymph node(s) accumulating the isotope, any palpable, non-accumulating 311 

lymph nodes that are suspected to be metastatic lesions should also be removed and accurately 312 

labelled as non-SLN lymph nodes for the pathologist. 313 

Removal of sentinel lymph nodes adjacent to the internal mammary artery is possible; staging can be 314 

refined with this procedure, but the result has little effect on further treatment; its routine use is 315 

therefore not justified (32). 316 

 317 

Indication for removal of sentinel lymph nodes 318 

•  T1-T2 tumours 319 

• clinically and radiologically (US) negative axilla, (there are no axillary lymph nodes 320 

suspicious of metastasis, or, if present, suspicion is not confirmed by evaluable (non-C1) 321 

pathological examination (guided aspiration cytology or core biopsy) 322 

• after neoadjuvant (primary systemic) treatment (PST) if presence of axillary metastases was 323 

not confirmed prior to treatment 324 

 325 

Sentinel lymph node biopsy in other special cases (20): 326 

• multicentric and multifocal lesions 327 

• tumour size T3 328 

• after previous axillary surgery or breast augmentation 329 

• male breast cancer 330 

• during pregnancy, using a low-dose (≤10 MBq) isotope (dye labelling is contraindicated in 331 

pregnancy) 332 

• and after neoadjuvant systemic treatment, if regression, down-staging has occurred as a result 333 

of the treatment (cN positivity was turned to ycN0) (see “Neoadjuvant treatment” for details) (20). 334 

 335 

Contraindication 336 

• inflammatory breast cancer 337 

• T4, tumours of stage 4 338 

• lymph node metastasis confirmed by other methods (e.g. clinically / radiologically (PET CT) 339 

highly suspected axillary lymph node/s; ultrasound-guided FNA / core biopsy) 340 

• known allergic reaction to markers 341 

 342 

Axillary lymph node dissection 343 

During ALND, at least ten lymph nodes at axillary levels I and II should be removed, sometimes 344 

including also level III (5, 33-38). There are no clear international recommendations for the removal 345 

of lymph nodes at axillary level III, performable in cases of resectable Level III metastatic node/s, or 346 

in cN2 cathegory. Their removal does not significantly affect either disease-free or overall survival 347 

(20, 33). 348 

If technically possible, branches of intercostobrachial nerve should be preserved, which results in 349 

reduced rate of postoperative pain and numbness in the upper limb (4). 350 
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 351 

 352 

Indication for axillary lymph node dissection (ALND) 353 

• concomitantly with surgical treatment of invasive breast cancer if preoperative clinical 354 

investigations (ultrasound-guided FNAC / core biopsy) have confirmed the presence of axillary 355 

lymph node metastases 356 

• after SLNB, if there is metastasis in >2 SLNs (macrometastases) and/or the patient does not meet 357 

selection criteria for study Z-0011 (38) (clinically negative (physical examination, AXUS, 358 

FNAC) axillary lymph nodes, breast-conserving surgery, up to two positive SLNs (micro / 359 

macrometastasis, macroscopic extracapsular tumour spread, lymph node conglomerate, 360 

neoadjuvant treatment), whole breast irradiation + adjuvant systemic treatment) 361 

• mastectomy and SLNB, if no postoperative radiotherapy is planned and the SLN (even if only 362 

one single lymph node) contains macrometastasis 363 

• if ultrasound-guided FNAC / core biopsy performed before neoadjuvant (primary systemic) 364 

treatment confirms lymph node metastasis and AXUS continues to report suspected lymph nodes 365 

after PST; concomitantly with breast surgery 366 

• or if SLNB performed after neoadjuvant (primary systemic) treatment confirms axillary lymph 367 

node macrometastasis; concomitantly with or after breast surgery. In case of having only isolated 368 

tumour cells or micrometastases in the SLN/s after PST, the St Gallen Consensus Panel voted 369 

89% and 60% against completional ALND (5). 370 

• in cases of insufficient or no sentinel lymph node/s presentation (no hot spots), either pre- or 371 

intraoperatively; in such cases a so-called axillary lymph node sampling or limited axillary 372 

lymph node dissection (axillary sampling plus resection of any suspicios axillary lymph node/s) 373 

should carried out by removing at least four lymph nodes (up to 6 nodes) optimaly located at 374 

level I of the axilla. Criteria for this intervention are: invasive tumours confirmed by core biopsy; 375 

preoperative axillary ultrasound did not confirm suspect lymph nodes; and no nodules suspect of 376 

being enlarged metastases are observed during surgery. DCIS (no confirmed invasive / 377 

microinvasive parts), neither ALND nor sampling is required (33). 378 

 379 

ALND can be omitted 380 

if clinically (AXUS negative, in cases of uncertainty AXUS-guided FNAC / core biopsy is negative) 381 

the result of disease assessment and SLNB (evidence II.A) is cN0 (2–4, 20): 382 

• pN0(sn), i.e. no metastases in the sentinel lymph node(s) 383 

• pN0(i +)(sn), i.e. SLN involvement of ITC (isolated tumour cell) category can be confirmed 384 

• pN1mi(sn), i.e. SLN contains at most micrometastases 385 

• pN1a(sn), if only 1 to 2 SLNs are metastatic (macrometastases), the patient meets the 386 

inclusion criteria for study Z-0011. (38) If a clinically positive lymph node is confirmed at the time 387 

of diagnosis (US-guided FNAC / core biopsy has confirmed axillary lymph node metastasis) and 388 

regression, down-staging occurs as a result of primary systemic treatment, then the result of 389 

performed SLNB is ypN0(sn), i.e., no metastases are present in the sentinel lymph node(s), and 390 

ALND may also be omitted. To reduce the rate of false negative results, at least three sentinel lymph 391 

nodes must be removed in such cases, and double labelling is mandatory, pretreatment metastaic 392 

lymph node marking is highly recommended. If fewer (1–2) SLNs are removed, ALND can be 393 

replaced by axillary radiotherapy (36, 37) 394 
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• For mastectomy, if only 1–2 SLNs are metastatic, ALND can be replaced by axillary 395 

radiotherapy (7, 37) 396 

 397 

Intraoperative assessment of sentinel lymph nodes 398 

Indications for intraoperative assessment of SLNs and the resultant burdens for the patient (longer 399 

surgery time) and health care system have decreased significantly with the decreasing indications for 400 

ALND (36-40). Based on the new guidelines, and with increasing use of alternative axillary 401 

radiotherapy, ALND is indicated in an ever-smaller subgroup of patients (<10%). 402 

Based on new indications for ALND, intraoperative SLN assessment is recommended in the 403 

following cases: 404 

• when performing mastectomy, if adjuvant radiotherapy is not planned or not accepted by the 405 

patient in advance, 406 

• during surgery following neoadjuvant / primary systemic treatment, if SLNB is performed, with 407 

a minimum requirement of removing at least two sentinel axillary lymph nodes for cN0 and three 408 

lymph nodes for cN1-ycN0. 409 

SURGICAL TREATMENT OF NON-INVASIVE TUMOURS (CARCINOMA IN SITU) 410 

In situ breast carcinomas include the more common and clinically more significant ductal carcinoma 411 

in situ (DCIS) and Paget’s disease. The ductal form is now considered a precursor of invasive breast 412 

carcinoma. According to the new nomenclature, lobular carcinoma in situ (LCIS), which was 413 

previously classified into this group, is now called lobular neoplasia and, unlike DCIS, it is 414 

considered a non-obligatory precursor of invasive breast cancer, and not a malignant disease. It 415 

increases the risk of later breast cancer (RR: 5.4–12), but does not require active treatment. The 416 

pleomorphic and florid variant of LCIS may behave similarly to DCIS, so its treatment should be the 417 

same (41). 418 

With the spread of populational mammography screening, the incidence of DCIS now exceeds 20% 419 

in some countries, compared with an earlier incidence of 1%. In untreated cases, the risk for 420 

progressing to invasive carcinoma within 10–20 years from the diagnosis is about 30–50%. Clinical 421 

observations suggest that the presence of a high-grade comedo-type DCIS and necrosis, as well as 422 

age less than 50 years, indicate poorer biological behaviour and also a higher likelihood of local 423 

recurrence. In practice, the so-called Van Nuys Prognostic Index and its improved version, the 424 

University of Southern California / Van Nuys Prognostic Index are useful tools. The latter also 425 

includes the completeness of surgical excision and the patient’s age (the former did not take age into 426 

account) in addition to the size and pathological grade of the lesion, when calculating disease 427 

prognosis/recurrence. A separate category is the microinvasive (T1mi) form, which in terms of 428 

behaviour is closer to DCIS than to invasive cancers (42); the free 2 mm surgical margin that is 429 

adequate for a DCIS will therefore also be optimal here. In this case, a chance of metastasis is 430 

already present, but with a significantly lower frequency than in larger invasive tumours; however, 431 

SLNB is required. The presence of a microinvasive focus is strongly correlated with the extent of 432 

DCIS. 433 

 434 

Diagnosis 435 

This disease is primarily detected on mammography screening in asymptomatic women in the form 436 

of calcifications of various sizes and appearances (sensitivity 87–95%) (43). The increasing use of 437 

contrast enchanced MRI scanning may help determine the extent of the disease more accurately, 438 

especially in high-grade DCIS, where the sensitivity of the procedure is 73–100% (43), and this may 439 
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also support the planning of accurate surgical treatment. This disease is associated with clinical 440 

symptoms, such as palpable lumps or nipple discharge, in only 5–10% of the cases. The preoperative 441 

diagnosis with core biopsy (or vacuum-assisted core biopsy (VAB)) is essential, since this will 442 

clearly confirm the presence of the disease, and it is also suitable for the detection of possible 443 

invasive / microinvasive foci (necessitating axillary staging). If the non-malignant biopsy specimen 444 

does not contain calcification, sampling is generally not considered to be representative. In such 445 

cases, repeated image guided biopsy (optimaly VAB) should be done, if needed by insuffitient result 446 

of the repeated biopsy, image-guided (guided by wire, isotope labelling, radioactive or other 447 

magnetic labelling seeds) surgical excision for diagnostic purposes is warranted. 448 

 449 

Surgical treatment 450 

There is no difference in survival between patients undergoing mastectomy and those undergoing 451 

breast-conserving surgery plus adjuvant whole breast irradiation. 452 

Since in most cases the disease is not palpable, different kind of tumour labelling technique (wire 453 

hook or isotope labelling method, special seed markers) should be used in such cases to achieve 454 

successful surgical treatment (see below). 455 

In case of breast conserving surgery, wide excision with a tumour free surgical margin is essential 456 

(26). For DCIS, due to a so-called discontinuous growth pattern, a broader intact safety zone is 457 

required, compared to invasive tumours. The NCCN (4) and the ESMO (3) consider that an intact 458 

margin of at least 2 mm is optimal. As the chance for local recurrence is higher for excisions with 459 

close margin/s (<2 mm), consideration of an additional treatment (re-excision, irradiation, tumour 460 

bed irradiation with an additional boost dose) is recommended. A close resection margin direct to the 461 

skin or to the chest wall continues to be an exception for re-excision, if the resection included the 462 

complete parenhcyma and superficial fascia till the subcutaneous fat and the pectoral fascia towards 463 

the posterior has also been removed (43). The presence of classical LCIS in the resection margin 464 

does not result in an increased local recurrence rate; in such cases, no additional excision or further 465 

surgery is required. 466 

Mastectomy is primarily recommended (relative indication) for multicentric / diffuse and / or large 467 

(>50 mm) lesions. In cases when the mammary gland to tumour volume ratio (cosmetic result) is 468 

suboptimal one should consider surgical options of oncoplastic breast-conserving surgery or modern 469 

mastectomies plus immediate breast reconstruction. In situ ductal carcinoma can spread to the nipple 470 

via the central ductal branch, which is why SSM or ASM with nipple removal is recommended when 471 

choosing a type of modern mastectomy procedure and immediate reconstruction. If DCIS cannot be 472 

confirmed pathologically in tissue sample behind or direct from the nipple, NSM may also be 473 

performed (45). This surgery also provides a good opportunity for immediate breast reconstruction. 474 

There are no international first-level evidence recommendations for this indication (45). On 475 

pathological investigation, examination of the anterior resection surface is important. 476 

 477 

Surgical treatment of the axilla in DCIS 478 

DCIS is defined as non-invasive, which means that it cannot give rise even to lymph node 479 

metastases. However, there are reports in the world literature showing that lymph node metastases 480 

may occur in the sentinel lymph node in a low percentage of such cases (<10%) (see below). Based 481 

on the above, in selected cases, such as extensive tumour size (>50 mm), in the presence of 482 

histologically poorly differentiated comedo necrosis, or microinvasive foci, and if a mastectomy or 483 

removal of the axillary extension of the breast is planned, sentinel lymph node biopsy is 484 
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recommended. In the latter cases, removal of the sentinel lymph node is necessary since if the final 485 

histological examination confirms invasive and / or microinvasive foci in the breast, SLNB will be 486 

significantly more difficult to perform or with less accuracy. 487 

If preoperative investigations suggest pure DCIS less than 50 mm in size (confirmed on core 488 

biopsy), no sentinel lymph node biopsy is required in the same session with the excision. If the final 489 

histological befund confirms invasive / microinvasive foci in the specimen, SLNB is recommended 490 

in a second session. 491 

 492 

Paget’s disease 493 

Paget’s disease is an in situ carcinoma localized within the skin of the nipple-areolar complex 494 

(NAC), with a possibility of having an invasive tumorfoci in the parenchyma in almost 80% of the 495 

cases. Further invasive or in situ foci without any clinicalor symptoms may often be detected 496 

accidentaly in peripherial areas of the breast pranehcyma by diagnostical imagines. Preoperative 497 

histological examination (surgical biopsy / full-thickness skin biopsy (punch biopsy)) is extremely 498 

important for an accurate diagnosis. Similarly, a complex breast imaging, including contrast 499 

enchanced breast MRI, is essential for the detection of occult ipsilateral or contralateral lesions. For 500 

in situ lesions only, the surgical treatment will be local excision with an appropriate tumour free 501 

margin and with complete removal of the nipple-areolar complex. If the presence of invasive 502 

carcinoma is confirmed, treatment is based on the principles applicable to solid tumours: excision of 503 

the central quadrant of the breast, inclusive of the NAC, or mastectomy (with SLNB or ALND; see 504 

below). If the invasive tumour is located peripherally, in addition to removal of the NAC, the tumour 505 

can be removed by oncoplastic techniques or via a separate skin incision with appropriate axillary 506 

staging. 507 

If diagnostic core biopsy confirms other B3 lesions – atypical ductal hyperplasia (ADH), classical 508 

lobular neoplasia (LN) (46), flat epithelial atypia (FEA), papilloma (especially if larger than 10 mm, 509 

atypical, multiple, peripheral), radial scar, complex sclerosing lesion, phyllodes tumour (PT), 510 

atypical or rapidly growing fibroadenoma or large or symptomatic pseudoangiomatous stromal 511 

hyperplasia – complete surgical removal is recommended. For B3 lesions (with the exception of 512 

ADH and PT), vacuum-assisted biopsy removal and close survaillance are also allowed if necessary  513 

technical conditions and experience are met (46). 514 

 515 

Phyllodes tumour and sarcomas of the breast 516 

A tumour of fibroepithelial origin with benign, malignant and borderline forms. Core biopsy is 517 

essential for a diagnosis, and if this fails, an excisional biopsy is required, due to the heterogeneity of 518 

tumours. Core biopsy does not always result in an accurate diagnostic classification, therefore, cell-519 

rich fibroepithelial lesions will represent category B3 and they should be removed in toto (see 520 

consensus recommendation on pathology). 521 

 522 

Surgical treatment 523 

For a small phyllodes tumour (<5 cm), a wide excision in negative margins (1 cm macroscopic 524 

resection margin) without axillary staging  will suffice, as this type of tumour may give rise to 525 

metastases via haematogenous but not lymphatic spread (except when the presence of axillary lymph 526 

node metastasis was confirmed preoperatively). Mastectomy is recommended for extensive lesions 527 

(>5 cm) and / or if oncological radicality is uncertain. If mastectomy is performed, immediate breast 528 

reconstruction can be carried out. For benign phyllodes tumours, a conservative approach is 529 
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recommended; close surveillance seems to be sufficient for cases with possible microscopically 530 

positive margins, and is also allowed for borderline tumours, judged on individual basis, but in such 531 

cases adjuvant radiotherapy is required. For malignant phyllodes tumours, excision in negative 532 

margins and adjuvant radiotherapy if the breast is preserved are basic requirements. 533 

In the event of local recurrence, further extensive excision or mastectomy is recommended. 534 

 535 

Sarcomas of the breast are rare forming a heterogenous group of malignancies arising from 536 

mesenchymal tissues. There are approximately 4.6 new cases per million women per year and 537 

account for less than 1% of all breast malignancies (47). The primary sarcoma of the breast is 538 

associated with genetic conditions such as LiFraumeni syndrome, familial adenomatous polyposis, 539 

and neurofibromatosis type 1. Primary breast sarcomas are also associated with environmental risk 540 

factors like arsenic compounds, vinyl chloride, and alkylators. Secondary sarcoma of the breast most 541 

often occurs after breast irradiation or other former radiotherapy of intrathoracic malignancies such 542 

as nonHodgkin lymphoma. The most common sarcoma of the breast is secondary angiosarcoma. 543 

Angiosarcoma of the breast is associated with poor prognosis, and mastectomy is the mainstay of the 544 

treatment. In many advanced cases angiosarcoma seems to have a multifocal pattern. Therefore, 545 

wide peripheral surgical macroscopic margins of at least 3 cm are recommended. 546 

 547 

Inflammatory breast cancer 548 

This is a breast cancer with one of the worst biological behaviours. Its clinical appearance is 549 

explained by tumour invasion of the lymphatic vessels of the skin (breast swelling, marked oedema, 550 

erythema, peau d’orange), which mimics an inflammatory disease (T4d) (21). 551 

Diagnosis is confirmed based on complex breast examination (US, mammography, MRI if 552 

necessary) and histological results (core, punch biopsy), but clinical diagnosis (lymphoedema and 553 

erythema involving more than 1/3 of the breast) is essential. At the time of diagnosis, lymph nodes 554 

are metastatically involved (N1–N3) in a significant proportion (approximately 80%), and distant 555 

metastases can also be detected in almost a quarter of cases. A thorough diagnostics for distant 556 

metastases is therefore recommended before starting therapy. 557 

Its treatment primarily is not a surgical indication. Following effective neoadjuvant chemotherapy 558 

(and / or targeted therapy), modified radical mastectomy with a view to R0 resection is 559 

recommended (3, 4). Sentinel lymph node biopsy (SLNB) is contraindicated in inflammatory breast 560 

cancer due to a high false negative rate (of approximately 40%) (48); therefore ALND should be 561 

performed. Delayed breast reconstruction can be performed after a negative oncological control, and 562 

an appropriate tumour-free period (12 months). 563 

 564 

Gestational breast cancer 565 

Gestational breast cancer is breast cancer that occurs during pregnancy or afterwards during 566 

breastfeeding (within 12 months). Breast tumour is the most common oncological disease in 567 

pregnant women, with an incidence of 1:3000 (49). Diagnosis is usually late, so the prognosis is 568 

generally poor. 569 

Treatment should be chosen according to the stage of the disease as in any other case. It should be 570 

noted, however, that radiation therapy is contraindicated during pregnancy, but chemotherapy can be 571 

administered relatively safely during the second and third trimesters (see Consensus on Systemic 572 

Treatment). Pregnancy is not a contraindication to surgery. For breast cancer detected in the first 573 
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trimester, termination of pregnancy is not justified but should be discussed, and efforts should also 574 

be made to avoid preterm birth. 575 

It is recommended that pregnant breast cancer patients are treated in specialy skilled care centres. 576 

Surgery can be performed in any trimester. The NCCN (4) recommends performing a mastectomy in 577 

the first trimester. In this respect, US and European recommendations differ somewhat (2 – 5). It 578 

should be emphasized that radiation therapy during pregnancy is contraindicated, but if radiation 579 

therapy can be postponed until after delivery, breast-conserving therapy does not present any 580 

disadvantages compared to mastectomy. However, in the first trimester, mastectomy is 581 

recommended due to the significant delay to radiation therapy. Proper axillary staging should be 582 

always a part of the surgical treatment. For a clinically negative axilla, sentinel lymph node biopsy 583 

may be performed. Use of low-dose isotope (≤10 MBq 99mTc), rapidly followed by surgery and 584 

excision of the injection site, after tracer administration, will pose a minimal risk to the fetus, so this 585 

can be safely performed during pregnancy as well as in early breast cancer (50, 51). Administration 586 

of patent blue is contraindicated. Although large randomized trials cannot be expected due to the low 587 

number of cases, experience to date has shown that isotope labelling, with a low dose, can be 588 

considered a safe method. According to the St. Gallen recommendation, primary reconstruction with 589 

tissue expander after a modern mastectomy (SSM, NSM) is supported, though by a narrow majority; 590 

however, longer and more extensive surgery may result in more complications (2). 591 

Breast cancer discovered during breastfeeding is treated according to its stage after cessation of 592 

breastfeeding. 593 

 594 

Occult breast cancer with axillary lymph node metastasis 595 

No malignancy / suspected malignancy can be confirmed in the breast with imaging studies 596 

(ultrasound, mammography, contrast enchanced MRI) and physical examination, but metastatic 597 

lymph node(s) is/are diagnosed in the armpit (by axillary ultrasound, lymph node core biopsy; the 598 

breast origin of the metastasis should be confirmed). Less than 0.5% of diagnosed cases are occult 599 

breast cancers. In each case, PET CT scanning is recommended to exclude other primary tumours. 600 

Mastectomy (with or without reconstruction) with ALND is one of the available therapeutic options; 601 

another option is performing simple ALND followed by breast radiation therapy or other adjuvant 602 

oncology treatments. If no mastectomy is performed, some (20–30%) of the tumours may later 603 

become radiologically detectable or symptomatic, and thus removable, therefore close surveillance is 604 

extremely important. 605 

 606 

Breast cancer in young women 607 

In current literature, juvenile breast cancer is a term used for breast cancer under the age of 40. This 608 

age group does not fall into the age group for mammographic screening, therefore, in the majority of 609 

cases (90%) patients present with clinical symptoms. Statistics show that tumours with unfavourable 610 

clinicopathological characteristics and that are biologically more aggressive (“triple-negative”, i.e. 611 

ER / PR and HER2-negative tumours) are more common below the age of 40. This is also supported 612 

by the fact that both recurrence-free and overall survival are lower in this age group (52). For 613 

juvenile breast cancer, there is always the possibility of familial, hereditary breast carcinoma. Based 614 

on the above, genetic consultation and screening of people carrying BRCA1 and BRCA2 mutations is 615 

recommended, in an accredited laboratory (2). Newly the St Gallen Consesnus Panel in 2021 stated, 616 

if a gene panel testing is chosen, the majority (67%) voted that the preferred panel should routinely 617 
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include: BRCA1, BRCA2, ATM, BARD1, BRIP1, CDH1, CHEK2, NBN, PALB2, PTEN, STK11, 618 

RAD51C and RAD51D, and TP53 genes (5).  619 

Locoregional and systemic treatment should always be individualized, and the principles of surgery 620 

do not change in juvenile breast cancer. As a treatment, mastectomy has no advantage over breast-621 

conserving surgery plus radiation therapy in terms of either local recurrence or survival (53). 622 

However, it is recommended that people carrying the mutation be informed in detail in a special 623 

centre about the advantages and disadvantages of treatment alternatives, while considering the 624 

specific psychosocial, sexual and body image aspects of the situation. The possibility and timing of 625 

breast reconstruction should also be addressed when informing the patient. There are several options 626 

for surgical treatment. For early breast cancer, breast-conserving surgery with complementary 627 

radiation therapy may be performed, if requirements are met. Another proposed alternative treatment 628 

is unilateral or bilateral mastectomy (even with immediate reconstruction), which reduces the 629 

chances of developing a second breast cancer and also increases disease-free and overall survival, in 630 

the long term (54, 55). 631 

 632 

Male breast cancer 633 

Its incidence is quite low (male / female ratio 1 / 100−200), accounting for about 0.2% of 634 

malignancies in men. This can be an explanation for the fact that these cancers are detected in a 635 

localy advanced stage in most of the cases, and therefore their prognosis is less favourable. Tumour 636 

size at the time of discovery is similar to that of female breast cancers, but due to the lack of 637 

mammary parenchyma, involvement of the skin and nipple-areola is more common. Diagnostic 638 

procedures and staging are the same as for female breast cancers. All men diagnosed with BC should 639 

be referred for genetic 640 

counselling and, if indicated, BRCA mutation testing. 641 

Treatment is also the same as for female breast cancers. From a surgical point of view, the typical 642 

central location of the tumour and the low breast tissue to tumour ratio should always be considered. 643 

In operable patients, mastectomy and SLNB or ALND when lymph nodes are involved should be the 644 

procedures of choice (3, 56). Unlike the volume replacement and aesthetic reconstruction of the 645 

female breast, in male cases, it is the primary skin replacement that may represent a challenge for 646 

reconstructive surgery. 647 

 648 

Risk-reducing mastectomy6Prophylactic bilateral breast removal and breast reconstruction are 649 

warranted in high-risk women (carrying certain gene mutations, or who had prior breast irradiation 650 

due to lymphoma).  651 

According to the St Gallen Consensus Statement in 2021 the Expert Panel favored consideration of 652 

risk-reducing mastectomy for women harboring highly penetrant genes (e.g. BRCA1, BRCA2, 653 

TP53, and PALB2), and surveillance with mammography and magnetic resonance imaging (MRI), 654 

for women with intermediate penetrance genes (e.g. BARD1, CHEK2, CDH1, STK11). For women 655 

with less penetrant gene mutations (such as ATM, BRIP1, NF1, RAD51C, RAD51D), the Panel 656 

strongly favored surveillance without prophylactic mastectomy (5). 657 

Contralateral risk-reducing mastectomy in patients with breast cancer who carry a genetic mutation 658 

may be warranted (evidence 3.b). Up to the age of 80 years, the mean cumulative breast cancer risk 659 

of patient carrying BRCA mutations is 83% (± 7%) for BRCA1 and 76% (± 13%) for BRCA2; 660 

however, its main feature of this form of the disease is onset at a young age (<40 years) (57). By 661 
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merely performing bilateral prophylactic mastectomy, the incidence and mortality of breast 662 

carcinoma can be reduced by 90–95% (evidence 3.b) (3, 58). 663 

Gene testing can only be performed in accordance with strict professional standards in accredited 664 

laboratories. BRCA1/2 mutation carriers or other mutations holders with high penetrant genes (see 665 

above) should also be informed and various therapeutic options (such as close follow-up, 666 

oncopsychological guidance, lifestyle counselling, family screening, reproductive counselling, 667 

chemoprevention, and prophylactic mastectomy) should be discussed only in specialized centres 668 

with adequate knowledge and experience (21). During genetic testing, BRCA mutations are most 669 

commonly examined; however, if these are not present and if there is significant family history, 670 

other less common genetic disorders should also be considered (Li-Fraumeni syndrome: p53 671 

mutation; Cowden’s syndrome: PTEN mutation; ATM mutation; Lynch-syndrome: MLH1, MSH2, 672 

MSH6, EPCAM, PMS2 mutation, RAD51 mutation, BRIP1 mutation, PALB2 mutation, CHEK2 673 

mutation, Peutz-Jeghers syndrome: STK11 mutation, CDH1 mutation). 674 

During prophylactic mastectomy, simple mastectomies, SSM, ASM, NSM (evidence 3.c) may be 675 

performed as necessary, depending on the patient’s parameters, breast size, and other plastic surgical 676 

considerations, with immediate or delayed-immediate breast reconstruction, using  biological or 677 

synthetic meshes, with expander or silicone implant (evidence 5.c). These surgeries require thorough 678 

multidisciplinary preparation, in view of the high-risk group of patients. 679 

Routine sentinel lymph node removal during purely prophylactic surgery is not justified; the chance 680 

of occult disease is <5%. 681 

In the United States (59) and to a lesser extent in Europe (58), increasing numbers of women with 682 

breast cancer prefer mastectomy, and also request contralateral risk-reducing breast removal. 683 

Beneficial effects of bilateral mastectomy on survival if the genetic test is negative have not yet been 684 

demonstrated (60, 61). In such cases, careful patient information is also required (2, 3). 685 

 686 

BREAST RECONSTRUCTION (11, 21, 23, 63) 687 

In a significant proportion of breast cancer patients, complete breast removal is still required for 688 

proper oncological surgical care. Breast reconstruction is also provided for female patients who have 689 

undergone mastectomy. In accordance with European recommendations, when performing 690 

mastectomy, the patient must be informed in writing and verbally before surgery about the 691 

possibility of breast reconstruction. Indications or contraindications for reconstructive surgery are 692 

assessed, and the optimal time for surgery is determined at the mandatory preoperative 693 

multidisciplinary breast oncology team meeting (with a plastic surgeon as a member) together with 694 

the patient. When reconstruction is requested, the complex treatment plan (in the absence of other 695 

contraindications) should take into account the reconstructive surgery, requiring cooperation 696 

between the surgeon performing the oncological surgery and the plastic surgeon performing the 697 

reconstructive surgery, unless it is performed by a single oncoplastic breast surgeon trained in both 698 

areas and with appropriate professional experience. Post-mastectomy breast reconstruction surgery 699 

using autologeous flaps may be performed by a plastic surgeon, where minimum professional 700 

standards for the procedure are met. Post-mastectomy reconstructive surgery can be performed 701 

within one session with tumour removal (immediate reconstruction) or in a delayed version. If 702 

oncological treatment has been sufficiently radical to allow immediate / delayed-immediate or two-703 

stage breast reconstruction, SSM, ASM, NSM or SRNSM mastectomy using a state-of-the-art 704 

surgical technique is recommended. Oncological results of the latter mastectomies (only those 705 

performed with a state-of-the-art surgical technique) are comparable to those of traditional 706 
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mastectomies. These were professionally endorsed by the St. Gallen Consensus Conference in 2013 707 

(11). Such skin-sparing mastectomies require special expertise and professional experience, and 708 

incomplete implementation of these methods results in a significant oncological risk and under-709 

treatment. Skin-sparing mastectomies should only be performed if there is an immediate or delayed-710 

immediate breast reconstruction plan. 711 

Breast reconstruction is a relative indication for surgery, but it is an essential component of the 712 

oncological management of breast cancer. It aims to improve quality of life, by acting as one of the 713 

most important physical and mental rehabilitation interventions. Breast reconstruction does not delay 714 

adjuvant treatment nor affects the treatment outcome, including survival or local control and doesn’t 715 

hinder follow-ups. The choice of optimal breast reconstruction technique is the responsibility of the 716 

plastic surgeon/oncoplastic breast surgeon, and should be made according to circumstances of the 717 

case and the patient's preferences. 718 

The choice of the optimal breast reconstruction method depends on:  719 

• patient body type (breast size, obesity) 720 

• comorbidities (e.g. diabetes) and habits (smoking) 721 

• the type of mastectomy and skin incision (skin-sparing, nipple-sparing)  722 

• the quantity and quality of remaining tissue 723 

• the plan of multimodal treatment (postoperative radiation therapy or chemotherapy)  724 

• the patient's mental and physical performance status 725 

• surgeon' experience 726 

 727 

Depending on when it is performed, breast reconstruction may be: 728 

• immediate, when reconstruction or some reconstructive steps are performed at the same time of 729 

the mastectomy 730 

• delayed-immediate, when after SSM,ASM,  NSMg, a tissue expander is placed sub- or 731 

epipectoral, to bypass the period of adjuvant multidisciplinary treatments, after which 732 

reconstruction is completed at a delayed time point using silicone breast implants or autologous 733 

flaps 734 

• delayed, when one- or multiple-step of breast reconstruction is performed (several months / 735 

years) after tumour removal and adjuvant treatment, if there is negative staging 736 

In recent years, with the broader use of skin-sparing mastectomies, immediate and delayed-737 

immediate breast reconstructions have gained priority, as they have significant cosmetic, 738 

psychological, and economic benefits compared to delayed reconstructions. 739 

Immediate or delayed breast reconstruction options after mastectomy: 740 

• Breast reconstruction with autologoustissues: 741 

• with (vascular pedicled or free) flaps transplanted from the abdominal wall or back area (e.g. 742 

transverse rectus abdominis (TRAM) or deep inferior epigastric perforator (DIEP) flaps) or the 743 

dorsum (latissimus dorsi flap (LD) flap etc.)  744 

o with local flaps 745 
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• Breast reconstruction with implantation of a tissue expander, especially if adjuvant radiotherapy 746 

is planed or had been performed (delayed immediate, or two stage reconstructions) followed by 747 

the replacement of definitive silicone implant 748 

• Breast reconstruction with a silicone implant and a special biological or synthetic mesh (direct to 749 

implant techniques) that reinforces the lower pole of the breast (e.g. acellular dermal matrix or 750 

various synthetic meshes) placed partially subpectoral or prepectoral. ). The meshes or matrices 751 

are crucial in prepecotoral implant-based breast reconstructions (64) 752 

• Breast reconstruction with the combination of autologous tissue (flap) and implant or tissue 753 

expander (hybrid reconstructions) 754 

• In cases when post-mastectomy radiation therapy (PMRT) has to be given, the rate of 755 

complication of immediate breast reconstructions is increased (capsular contracture, fibrotic 756 

transformation of the autologous flap, etc.) If PMRT is given, delayed-immediate (using tissue 757 

expander) or delayed breast reconstruction is recommended. The implant placement phase of a 758 

delayed-immediate reconstruction or a delayed reconstruction is recommended after complete 759 

tissue consolidation or at least 6 months after radiation therapy 760 

• In case of autologous tissue reconstruction and radiation therapy, the aesthetic outcome of breast 761 

reconstruction surgery may be worse than expected, but clinical data are conflicting 762 

• If a tissue expander or an implant is placed followed by radiation therapy, the rate of early and 763 

late complications are significantly higher (capsular contracture, seroma, trophic ulcer) 764 

 765 

According to the St Gallen Consensus Statement 2021 with respect to the timing and sequence of 766 

reconstruction and postmastectomy radiotherapy, the Expert Panel was completely split about the 767 

optimal strategy: delayed reconstruction after radiotherapy 20%, immediate implant in 1 or 2-stage 768 

23%, immediate autologous reconstruction 25%, delayed immediate (expander) 32% – with a large 769 

number of abstentions, indicating that there is no established standard with respect to this issue (5) 770 

When tissue reaction (redness, epidermolysis, oedema, etc.) ceases following radiation therapy, 771 

possible radiodamaged tissues (e.g. capsular contracure) should be resectedcompletely, or the use of 772 

autolgous fat transplantation can promote tissue revascularisation and regeneration. The best 773 

functional and aesthetic outcome could be achieved by autologous breast reconstruction. Loss of 774 

breast skin can be replaced by local and distal flaps, while the parenchymal volume of the breast can 775 

be replaced by implants or autologous flaps. Trends of the last decade have been heading towards 776 

implant-based immediate / delayed-immediate reconstructions, since these are with less surgical 777 

burden on the patient, the morbidity of the flap donor areais prevented and the patient’s own tissues 778 

can be retained for any subsequent salvage interventions. 779 

In patients under age 40 with a cancer family history, genetic testing (BRCA1 / 2) should be 780 

considered before surgery. 781 

When planning a delayed reconstruction, the need for genetic testing should always be considered. 782 

 783 

PRIMARY SYSTEMIC (NEOADJUVANT) TREATMENT 784 

A known benefit of primary systemic oncology treatment (PST) is that primarily unresectable 785 

tumours may become resectable if they respond well to PST, thereby increasing the rate of breast-786 

conserving surgeries (65, 66). Results reported so far suggest that its effect on disease-free (DFS) 787 
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and overall survival (OS) is equivalent to that of adjuvant systemic treatment, provided that it is 788 

followed by curative surgery and oncology treatment (66). There is also evidence that using 789 

neoadjuvant treatment in primary operable cases has no survival advantage over adjuvant treatment, 790 

but a minimal increase in the number of locoregional recurrences (evidence 2.a) has been 791 

demonstrated (68); it is extremely important to bear this in mind when considering neoadjuvant 792 

treatment (6). 793 

Neoadjuvant treatment may be required in patients with stage IIA, IIB, T3N1M0 cancers, where 794 

breast-conserving surgery cannot be performed due to unfavourable tumour to breast volume ratio 795 

and / or when the patient refuses mastectomy. There is a growing evidence to support the fact that 796 

among stage II tumours, primary systemic treatment is worthwhile first of all for ER/PR, HER2-797 

negative (triple-negative) and HER2-positive tumours, when tumour size is larger than 2 cm and / or 798 

axillary metastases are present, as well as for ER-positive postmenopausal tumours, where the rate of 799 

pathological remission (“down-staging / sizing”) is significantly higher (2-4). 800 
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 801 

Additional criteria for surgical treatment: 802 

• core biopsy from the primary tumour and tumour centre labelling (with marker clips / markers) 803 

• FNAC / core biopsy is required in all cases in which axillary lymph node metastasis is suspected 804 

clinically and / or on ultrasound scanning 805 

• clip marking of the metastatic lymph node is recommended for cases with limited axillary 806 

metastatic lymph nodes, in cases in which there is a real chance of cN1− ycN0 (see above TAD) 807 

• MRI scanning is required for treatment monitoring and for designing the final surgical plan, to 808 

accurately assess the size and location of the residual tumour (the issue of preserving nipple-809 

areolar complex) 810 

• indication for neoadjuvant treatment, treatment monitoring and recommendation for subsequent 811 

surgical / oncological treatment can only be determined on an individual basis, by the 812 

multidisciplinary onco- team 813 

The choice of the final surgical treatment will depend on the effectiveness of PST, which can be 814 

evaluated using complex breast assessment (ideally contrast-enhanced breast MRI) performed before 815 

and after systemic treatment. If partial or complete tumour regression is achieved, breast-conserving 816 

surgery can be performed often with techniques used to remove non-palpable tumours. Further 817 

conditions enabling breast-conserving surgery are as follows: the tumour can be removed with 818 

microscopical free surgical margins; no extensive microcalcification suspicios for malignancy 819 

demonstrated on mammogram; and an adequate cosmetic result can be achieved with the breast 820 

conserving surgery. Surgical excision of the tumour is performed based on the tumour size 821 

remaining after the PST, using a marker clip / marker inserted before treatment (2, 68). 822 

For tumours with aggressive biological behaviour (e.g. triple negative, HER 2 positive, grade III, 823 

high Ki67) the volume of the breast tissue to be removed should be considered carefully on an 824 

individual basis, and the specimen should be large enough to allow an accurate pathological analysis, 825 

regardless of the degree of regression (68). Intraoperative specimen radiography/mammographic  of 826 

the oriented specimen is a prerequisite. Tumour bed should be marked with clips. During surgery, 827 

effort should be made to completely remove the microcalcification. There are also data showing that 828 

in selected cases, breast-conserving surgery can also be carried out for multifocal and multicentric 829 

tumours, if surgical excisions can be performed with a microscopical free surgical margins (2, 69). 830 

 831 

Treatment of the axilla / sentinel lymph node biopsy 832 

An axillary SLNB may be performed before initiating primary systemic therapy. Advantages of the 833 

method: it provides a more accurate stage assessment; ALND does not need to be performed later, in 834 

the event of a negative SLN; and irradiation of the lymphatic region is also not needed. The 835 

disadvantage is that the patient undergoes additional surgery before treatment (which means an 836 

increased burden on the patient, along with non-negligible costs); in the event of a positive SLN, 837 

ALND must be performed even after PST, if the treatment leads to ycN0 status. In half of the cases, 838 

this means over-treatment, since as a result of PST, the axillary lymph node metastasis may regress 839 

completely (down-staging), and often only the SLN is positive, but other axillary lymph nodes are 840 

not. Benefits of SLN biopsy after neoadjuvant treatment: the patient undergoes one single surgery 841 

and ALND can be avoided in a significant number of cases, and it also provides an opportunity to 842 

evaluate the axillary response to oncology treatment. The disadvantages of this method are that 843 

identification rate of the biopsy is lower, while the rate of false negative cases as well as of axillary 844 
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recurrences is higher. However, based on the results of several prospective randomized studies, 845 

reliability of SLNB after neoadjuvant treatment may be enhanced if a double labelling method 846 

(isotope + dye) is used and if at least 3 SLNs are removed (70–73). Based on the above and in line 847 

with international recommendations, SLNB is the preferred method for assessing axillary status after 848 

neoadjuvant treatment (2, 4, 74–75). The treatment of the axilla in connection with neoadjuvant 849 

therapy is summarized below (Table 1). (See above TAD and metastatic lymph node marking before 850 

PST) 851 

 852 

Recommended treatment 853 

For clinically / ultrasound-positive axilla: 854 

• ALND is required, if the core biopsy / aspiration cytology of the suspected lymph node is 855 

positive and if, after neoadjuvant treatment, the lymph node is still positive clinically and / or 856 

based on core / aspiration test. 857 

• If the core biopsy / aspiration cytology of the suspected lymph node is negative, a SLNB should 858 

be considered prior to PST; if the result is positive, ALND should be performed after PST. 859 

• If the core biopsy / aspiration cytology of the suspected lymph node is negative and no SLNB is 860 

performed before PST, it can be performed (with double labelling only) after successful PST 861 

(axilla is also clinically negative during surgery); in the event of a pathologically positive SLNB, 862 

ALND should be performed in one session (see above new St Gallen Statement in cases of 863 

isolated tumor cells and micrometastases). 864 

• If the axilla is clinically positive (cN1) (negative core biopsy / cytology of the suspected lymph 865 

node) and becomes clinically negative following neoadjuvant systemic treatment, removal of 866 

three or more sentinel lymph nodes is allowed instead of immediate ALND. If all sentinel lymph 867 

nodes removed are negative, no additional axillary surgery is required. If less than 3 (1–2) SLNs 868 

were removed, and these were found to be pathologically negative, axillary radiotherapy should 869 

be considered (70). 870 

• If the core biopsy / aspiration cytology of the suspected lymph node is positive and ultrasound-871 

guided labeling of the lymph node is possible before neoadjuvant treatment, and the labeled 872 

lymph node can be removed after treatment by targeted axillary surgery (TAD), and it is 873 

histologically negative together with 1 or 2 additional SLNs, complementary ALND may be 874 

omitted in certain cases (see above targeted axillary approaches) (37, 74, 75). 875 

• In patients with baseline cN2 axillary positivity, ALND with regional irradiation should be 876 

performed after treatment, regardless of the response to neoadjuvant treatment. 877 

 878 

For clinically / ultrasound-negative axilla: 879 

SLNB can be performed both before and after neoadjuvant systemic treatment (after neoadjuvant 880 

systemic treatment double labeling, removal of at least 3 SLNs). If fewer than 3 SLNs were removed 881 

during SLNB after PST and if these are found to be negative on pathology examination, axillary 882 

irradiation should be considered, due to a higher false negative rate. 883 

In case of cN0 before PST, if sentinel lymph node (SLN) cannot be identified after PST either by 884 

preoperative lymphoscintigraphy or using intraoperative techniques (dye labelling and / or isotope 885 

labelling), four node sampling technique or TAD could be done to prevent overtreatment. In case of 886 

macrometastatic lymph node ALND is recommended (see as well ST Gallen 2021 by ypN0(i+) and 887 

ypN1(mi) (73). 888 
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In cases that cannot be classified according to the above suggestions, the multidisciplinary onco-889 

team should decide on the adequate treatment on an individual basis. 890 

 891 

 892 

PALLIATIVE SURGICAL TREATMENT OF BREAST CANCER 893 

The treatment of advanced breast cancers is complex and involves all disciplines of a 894 

multidisciplinary expert team (pharmacology, radiotherapy, and surgical oncology, diagnostic 895 

imaging, pathology, gynaecology, psycho-oncology, social work and palliative care) (79-80). From 896 

the very first moment of diagnosis, the patient should be provided with appropriate psychosocial 897 

support and supportive treatment, and adequate interventions should be performed according to their 898 

symptoms. Actual palliative interventions should be decided individually at a multidisciplinary 899 

onco-team meeting level. 900 

Currently, palliative surgical removal of the primary tumour in de novo stage IV breast cancers 901 

cannot prolong survival, with the exception of cases with bone-only metastases (80-81). E2108, a 902 

randomized trial of surgery in women with de novo stage IV breast cancer, showed that breast 903 

sugery does not improve overall survival, thereby contradicting the results of multiple observational 904 

studies, while prior randomized trials have provided conflicting data. (82) According to BOMET MF 905 

14-01 study, timing of primary breast surgery either at diagnosis or after systemic therapy provided a 906 

survival benefit similar to ST alone in de novo stage IV BOM BC patients. This is the followup 907 

study to their randomized trial. (83) 908 

 909 

Surgery may be considered in selected patients to improve quality of life, but the patient’s opinion 910 

should always be taken into account. If surgery is performed, it should aim at radical removal of the 911 

primary tumour. In selected cases, where oligometastatic disease and/or low-volume distant 912 

metastasis is sensitive to systemic treatments and complete regression occurs, making long-term 913 

survival a reality, locoregional curative treatment should be considered.  914 

Several earlier studies suggested that mBC patients may benefit from surgical removal of the 915 

primary cancer. Three randomized trials, among them Austrian Breast and Colorectal Cancer Study 916 

Group trial 28, however, yielded conflicting results with a Turkish study suggesting a potential 917 

benefit of surgery (84). 918 

In ECOG-ACRIN 2108 with mBC without disease progression after 4–8 months of systemic therapy 919 

were randomized to continued systemic therapy with or without additional early local therapy (82). 920 

The majority of patients had luminal/HER2-negative breast cancer, 37.9% presented with bone-only 921 

disease and 53.8% had received upfront chemotherapy. In the overall study population, no difference 922 

in terms of OS was observed (HR 1.09; 95% CI 0.80–1.49); in the subset of patients with mTNBC, 923 

additional ELT seemed to have a detrimental effect (risk for death HR 3.5; 95% CI 1.16–10.57). 924 

Therefore, additional locoregional therapy may not be regarded as a standard component of mBC 925 

treatment. 926 

Prospective clinical trials are needed to more accurately assess the oncological value of locoregional 927 

treatments for stage IV breast cancers. 928 

Surgery is indicated when prevention and treatment of bleeding, ulceration or infection is targeted, 929 

or for hygienic reasons. If mastectomy is required to achieve radical locoregional control, plastic 930 

surgery reconstruction may be needed. 931 
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 932 

SURGICAL TREATMENT OF LOCOREGIONAL RECURRENCES 933 

Recurrence after breast-conserving surgery 934 

The rate of recurrence after previous breast-conserving surgery and subsequent radiation therapy is 935 

less than 5%, due to multimodal treatment (76). In the event of a recurrence in the breast or a new 936 

primary tumour, mastectomy (after having former WBRT) is usually recommended. Depending on 937 

the viability of the skin and the time elapsed since irradiation, immediate reconstruction is also 938 

possible for cases with R0 resection. Furthermore, particularly good (cosmetic and oncological) 939 

results have been published recently with modern skin-sparing mastectomies (76). However, it has 940 

also been shown that, under special conditions, repeated breast-conserving surgery may also be 941 

justified. According to the St Gallen Consensus Statement 2021 a major change occurred for 942 

ipsilateral local recurrence, because the majority of the panel endorsed another breast conservation 943 

procedure with radiotherapy, if the lead team is more than 5 years (Expert Panel 63%) (5). Factors 944 

that would favour a second breast conservation were defined as: low risk (small, luminal A; 81%); 945 

intermediate (5-year) interval since first diagnosis (64%); the panel was split 50:50 on how the issue 946 

should be handled in patients for whom re-irradiation is not an option (5). 947 

The most important criteria for this choice are: 948 

• tumour smaller than 2 cm 949 

• solitary lesion 950 

• radiation therapy can be repeated with acceptable toxicity (this may be brachytherapy or, if 951 

primary APERT has been performed, total breast irradiation may be carried out) 952 

• if explicitly requested by the patient, after adequate information (higher recurrence rate can be 953 

expected) (76). 954 

In cases of recurrences developing after mastectomy, a wide excision is recommended 955 

(complemented by radiation therapy, if this was not performed previously), if the foci are radical 956 

resectable (R0 excision). It may often be necessary to involve a plastic surgeon to achieve proper 957 

soft tissue coverage (flaps) of the chest wall. 958 

Treatment of the axilla in cases of breast cancer recurrence (77): 959 

• if SLNB or limited axillary dissection (fewer than ten lymph nodes have been removed) was 960 

previously performed and the patient is currently cN0 staged, reSLNB (ALND for positive SLN) 961 

or ALND is recommended. In case of or cN+ ALND is the treatment of choice.  962 

• if ALND was carried out previously (more than ten lymph nodes removed) and the axilla is 963 

currently clinically negative, axillary surgery is not recommended; however, if it is clinically 964 

positive, axillary exploration and removal of the remaining lymph nodes is necessary 965 

• contralateral SLNB is recommended if lymphoscintigraphy clearly indicates the presence of 966 

sentinel lymph nodes or a hot spot. 967 

Treatment of isolated axillary recurrence: 968 

• ALND after SLNB (with surgical exploration of interpectoral area and of level III) 969 

• axillary exploration after ALND, removal of recurrent tumour (when R0 resection is possible) 970 

In the case of supra- or infraclavicular recurrence, systemic treatment and radiation therapy are 971 

preferred (78). 972 

 973 

SURGICAL TREATMENT OF DISTANT BREAST CANCER METASTASES 974 
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Breast cancer with distant metastases or stage IV is a treatable disease, but it is currently considered 975 

incurable, with a median overall survival of 3 years and a 5-year survival of 25% (75, 79, 80). 976 

Significant improvements in metastatic breast cancer survival have been achieved in recent years. 977 

However, since distant metastases are local manifestations of a systemic disease, removal of the 978 

metastasis alone is not sufficient if the above results are to be achieved; this must be part of a 979 

multimodal treatment. Additionally, local surgical treatment should only be considered in cases of 980 

oligometastases, which means the presence of solitary or up to five metastases, not necessarily in the 981 

same organ. 982 

Metastasectomy / radiation therapy, should be based on a multidisciplinary onco- team decision, is 983 

most likely to be considered in the following cases: 984 

• young patient in good general health condition 985 

• small tumour volume 986 

• long disease-free period 987 

• free from local tumour recurrence 988 

• feasibility of R0 resection (81) 989 

• tumour molecular subtype 990 

 991 

Even for unresectable metastases, histological sampling from the metastasis (surgical / non-surgical 992 

biopsy) should be sought, since changes in the primary tumour and the receptor status of metastases, 993 

as well as the exclusion or identification of a second, unknown primary tumour, may be crucial in 994 

the treatment of metastases (82). 995 

 996 

 997 

 998 

Treatment of metastases by organs (84-85) 999 

Liver 1000 

Liver metastases of breast cancer are associated with a higher risk of mortality than involvement of 1001 

any other distant organ (lung, bone, brain). 5-year survival is 3.8–12% (median survival: 4–21 1002 

months) (86). 1003 

Currently, no high-level evidence for the oncological effectiveness of surgical removal of liver 1004 

metastases is available. Local treatment of isolated liver metastases may improve survival only in 1005 

well-selected cases. Patient selection should be performed from a biological perspective by a 1006 

multidisciplinary onco-team, for well-assessed, histologically confirmed metastases, taking into 1007 

account tumour molecular subtype (best ER-, HER2-positive tumour), biological behaviour (disease-1008 

free interval between the onset of the primary tumour and of the metastasis should be as long as 1009 

possible), good tumour response to systemic treatments; metastasectomy should be R0; good general 1010 

condition, burden of surgery as low as possible (laparoscopy, tumour ablation) and low complication 1011 

rate are important, so that any further postoperative systemic treatment (evidence 5.c) is not delayed. 1012 

 1013 

Lungs 1014 

The general principles also apply to the resection of lung metastases, but DFS and OS increases in 1015 

only a small proportion of patients. It is recommended that metastasectomy be carried out via a 1016 

minimally invasive video thoracoscopic procedure (VATS) (evidence 5.c). 1017 

 1018 
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Malignant pleural involvement 1019 

Requires systemic treatment; if confirmed involvement would change the oncological treatment 1020 

plan, thoracocentesis and cytological analysis of the aspiratum should be considered, although the 1021 

false negative rate is high (evidence 3.b). Drainage is only recommended in symptomatic cases with 1022 

clinically significant amount of hydrothorax (evidence 3.a). Insertion of an intrapleural drain or 1023 

administration of talc and drugs (bleomycin, biological response modifiers) may be helpful 1024 

(evidence 3.b). 1025 

 1026 

Bone 1027 

The most common sites of bone metastases are the femur, vertebrae, upper arm, collarbone, and 1028 

jawbone. Surgery should be considered if there are fractures or an extremely high risk of fracture, 1029 

which is most often followed by radiation therapy. Pathological fractures of the femur are the most 1030 

common, followed by pathological fractures of vertebrae and spinal stabilization surgeries due to 1031 

their risk (evidence 1.a). Neurological symptoms indicative of spinal cord compression are an 1032 

emergency, warranting neurosurgical or orthopaedic decompression surgery following diagnostic 1033 

imaging (MRI). If this is not possible, emergency radiation therapy is required (83). Surgical 1034 

interventions are complemented by targeted radiation therapy and systemic treatment. If there is no 1035 

risk of pathological fracture, radiation therapy is recommended (evidence 1.a). 1036 

 1037 

Brain 1038 

10–30% of patients with metastatic breast cancer will have a brain metastasis, and solitary cerebral 1039 

metastasis will occur in 10–20% of patients. According to randomized clinical trials, neurosurgery / 1040 

metastasectomy or stereotactic radiosurgery is recommended for this group (evidence 1.b). With 1041 

complementary whole -brain radiation therapy, this reduces the risk of local and complete cerebral 1042 

recurrence and increases overall survival (evidence 1.c). Surgical or radiosurgical treatment of 1043 

solitary or multiple brain metastases is recommended, while for unresectable metastases, the latter is 1044 

considered. 1045 

 1046 

ISSUES RELATING TO COOPERATION BETWEEN SURGEONS AND PATHOLOGISTS 1047 

Storage of surgical preparations (before delivery to the pathology department) 1048 

It is advisable to make the surgical preparation available to the pathology department / pathologist 1049 

immediately after removal (within a maximum of 30–60 minutes), without formalin fixation and any 1050 

incision, and to store it at 4°C until delivery. This may also enable tissue bank sampling. If this is not 1051 

possible, to ensure optimal receptor assessment, it is advisable to start fixation of the fresh 1052 

preparation in 10% formalin a minimum of five times the volume of the tissue, preferably stored at 1053 

4°C (in a refrigerator), and to store samples in a refrigerator at 4°C until delivered to the pathology 1054 

department. A validated alternative is vacuum packaging and storage at 4°C followed by transport. 1055 

In addition to tissue structure, these methods provide the best preservation of both receptor proteins 1056 

and nucleic acids for optimal assessment of predictive biological markers. 1057 

 1058 

Specimen orientation 1059 

The surgical specimen should be labelled in the operating room, clearly specifying at least three 1060 

poles, e.g. medial, lateral and superior. Separate marking of the specimen located just behind the 1061 
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nipple is also required in cases of a nipple-sparing mastectomy. The details of orientation should also 1062 

be recorded by the pathologist in the description. 1063 

If intraoperative histological examination of the retroareolar surface or retro / intermammillary 1064 

specimen is required, the clinical question should be discussed in advance with the pathologist. 1065 

The pathologist should be notified if a previously marked (sentinel) lymph node is also removed 1066 

after neoadjuvant treatment; the presence of a clip in the lymph node, confirmed on intraoperative 1067 

specimen radiography/mammography and pathological examination, should be recorded in the 1068 

surgical description so that all previously marked (marked) lymph nodes were removed during 1069 

SLNB (73-74). 1070 

 1071 

Radiological examination of the specimen 1072 

For tumours that are non-palpable or not clearly palpable, specimen mammography or ultrasound is 1073 

required to facilitate pathological processing, irrespective of whether breast-conserving surgery or 1074 

mastectomy is performed. In cases of a neoadjuvant treatment a clip should be placed into the 1075 

tumour bed in foreward if clinical complete regression is a realistic option, except in cases when 1076 

extensive microcalcification is remaining after treatment. The resected specimen should also be sent 1077 

for intraoperative specimen radiography/mammography or ultrasound scanning to confirm removal 1078 

of the tumour, and also in order that the pathologist be able to find the tumour bed and judge the 1079 

exact tumour size. 1080 

 1081 

NEW SENTINEL LYMPH NODE BIOPSY METHODS 1082 

Over the past years, several alternative methods have been introduced for sentinel lymph node 1083 

biopsy. Of these, ICG (indocyanine green) fluorescent labelling, among many clinical applications, 1084 

may also be used to identify axillary sentinel lymph nodes and perform biopsy (87). Studies to date 1085 

have shown that the rate of sentinel lymph node identification and sensitivity of the method do not 1086 

differ significantly from radiolabelling, and these values are better when these methods are used in 1087 

combination. However, obesity and older age will reduce the identification rate (88). 1088 

Magnetic marking of the sentinel lymph node with nanocolloid containing iron oxide 1089 

(superparamagnetic iron oxide (SPIO) may also be used (88). The detection rate of SLNs and 1090 

sensitivity of the method are equivalent to those of the radioisotope method. Combined application 1091 

of these methods may improve sensitivity. However, the magnetic carrier enters the liver and spleen 1092 

and is stored there, which may make subsequent MRI scanning difficult. This procedure cannot be 1093 

used when metal implants are located close to the region of interest. 1094 

Based on the most recent meta-analysis, both methods, when used alone, show better results than 1095 

blue dye labelling alone and are equivalent to the classic dual, isotope, and blue dye combination 1096 

(89-91). In institutes where isotope labelling is not possible, the alternative methods presented here 1097 

are indeed applicable, but, naturally, after proper validation. 1098 

 1099 

This is part 2 of a series of 6 publications on the 1st Central-Eastern European Professional Consensus 1100 

Statements on Breast Cancer covering imaging diagnosis and screening (92), pathological diagnosis 1101 

(93), surgical treatment (present paper), systemic treatment (94), radiotherapy (95) of the disease and 1102 

related follow-up, rehabilitation and psycho-oncological issues (95). 1103 

 1104 

 1105 
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Table 1. Surgical treatment of the axilla after neoadjuvant therapy (7, 33) 

 

Baseline 

lymph node 

status 

Lymph node 

status after 

neoadjuvant 

therapy 

Axillary 

surgery 

Results of 

lymph node 

pathology 

examination 

Complementary 

axillary 

intervention 

Regional 

lymph node 

irradiation 

cN0 ycN0 SLNB 

ypN0 No No 

ypN1 

 

ALND  

Yes, if 

adverse 

factors* 

cN1 ycN0 

SLNB* 

or 

 TLNB 

 (TAD) 

ypN0 

 

             No 

Yes, if 

adverse 

factors* 

ypN1 ALND  Yes 

cN1 ycN1 ALND 
ypN0 

 

No 

Yes, if 

adverse 

factors* 

ypN1 No Yes 

SLNB: sentinel lymph node biopsy, SLNB*: double labelling, removal of at least 3 SLNs , TLNB: 

targeted lymph node biopsy (Selective removal of metastatic lymph node(s) marked before neoadjuvant 

therapy), TAD: targeted axillary dissection (combination of TLNB ans SLNB), ALND: axillary lymph 

node dissection, AxRT: axillary radiation therapy. *Adverse factors: age <40 years, Grade: 3, triple-

negative breast cancer, T3 T4, low tumour regression grade (TRG). 

For pN2 pN3, ALND and AxRT are recommended 
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