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ABSTRACT
Breast cancer represents a large proportion of cancers that affect women and it is a major public health concern. For 
many years radical mastectomy was considered to be the only surgical procedure with curative potential for breast can-
cer.  Radical mastectomy has a major negative impact on the quality of life. In order to avoid the complete removal of the 
breast, breast-conserving surgical techniques have been developed. During breast-conserving surgical procedures only 
the tumor is removed along with the surrounding breast tissue within the oncologic safety margin. Based on specialty 
literature we will summarize the surgical technique and explain the indications and contraindications of breast-conserv-
ing surgery for breast cancer along with the risk factors for disease recurrence.
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INTRODUCTION

Breast cancer remains a public health concern, 
as it is the most common type of cancer that affects 
women according to GLOBOCAN 2020 data [1]. The 
incidence of breast cancer is 25% of the cancer 
types that women develop [2]. It has a powerful im-
pact both on individual and socio-economic scale 
[3]. In Romania breast cancer is the third most fre-
quently diagnosed cancer type (11.5% of newly di-
agnosed cancers in one year) and it has a mortality 
of 6.6 % [4].

For many years the standard treatment for 
breast cancer was the radical mastectomy, which 
has a major negative impact on the quality of life 
[5].  Breast conserving surgery is a surgical treat-
ment with curative potential, with a low impact on 
the aspect of the breast. This proves to be helpful as 
it increases the psychological comfort of the patient 
[6].

Before the introduction of lumpectomy, the Hal-
sted radical mastectomy was the gold standard in 
breast cancer surgery [7]. During Halsted radical 
mastectomy the diseased breast was completely re-
moved alongside the skin, the areola, surrounding 
adipose tissue, pectoralis major and pectoralis mi-
nor muscles, pectoralis fascia and the contents of 
the axilla [8]. More complex mastectomies such as 
Urban mastectomy were abandoned due to the fact 
the amount of tissue removed, such as the thoracic 
wall did not justify the results, as it did not signifi-
cantly improve the survival rate [9].

METHODS

In order to obtain a review of the specialty liter-
ature we searched medical databases such as Goog-
le Scholar and PubMed, using keywords such as: 
breast cancer, lumpectomy, breast surgery, breast- 
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conserving surgery, sentinel lymph node. We found 
28 articles of interest. We also used surgery text-
books and atlases in order to present the surgical 
procedure.

SURGICAL TECHNIQUE IN LIMITED BREAST RESECTION

During limited breast resections, or lumpecto-
mies, only the tumor is removed alongside a small 
amount of surrounding healthy tissue while re-
specting the oncologic safety margin [6]. The cos-
metic result of lumpectomy is most often a satisfac-
tory one, especially when associated with 
oncoplastic surgery [10]. The procedure is followed 
by radiotherapy in order to decrease the possibility 
of disease recurrence [11]. During the surgical pro-
cedure it is highly recommended to inspect the axil-
lary lymph nodes in order to identify possible me-
tastasis in the lymph nodes [6]. The invasion of 
axillary lymph nodes does not influence the indica-
tion for performing lumpectomy [6]. The cosmetic 
result of lumpectomies can be improved by per-
forming onco-plastic surgery depending on tumor 
location [12]. In order to perform limited resections 
of the breast it is imperative to perform a rigorous 
selection of patients [13]. This is necessary in order 
to ensure that there will be no tumor recurrences. 
In absence of breast radiotherapy, the rate of recur-
rence is as high as about 19% of cases [6].

It is generally accepted that lumpectomy can be 
performed if the size of the tumor is under 2.5 cm, 
with microscopic invasion of under 1 cm [9].

Finding the tumor during the surgical procedure 
can be done by using intraoperative ultrasound or 
by having a harpoon or guide-wire inserted before 
the operation under mammographic guidance [14].

The incision is made directly above the tumor in 
order to avoid the spread of tumoral cells in healthy 
tissue [6]. The orientation of the surgical specimen 
and the examination of surgical margins are impor-
tant steps in order to avoid disease recurrence. Su-
tures are placed in the surgical specimen in order to 
know its orientation [15]. The safety margin is a 
controversial topic and it varies in literature be-
tween 1 and 10 mm [9].

It is currently accepted that the concept of „no 
ink on tumor” provides adequate safety [6]. The 
surgical specimen is coated with ink and if during 
the histopathologic exam the margins of the tumor 
are free of ink it is considered that the safety mar-
gins are adequate [15]. If there is ink on the tumor 
the resection continues [6].

The identification of sentinel nodes is an impor-
tant step in evaluating lymphatic dissemination of 
tumor cells [16]. The sentinel lymph node can be 
identified by peritumoral or peri-areolar injection 
of izosulphane blue or Technetium 99, with Geiger 

counter monitorization [17]. If the sentinel lymph 
node is affected by the tumoral invasion axillary 
lymphadenectomy is done [18].

INDICATIONS

In order to perform the lumpectomy, the size 
and position of the tumor have to allow for a resec-
tion with both adequate safety margins and a satis-
factory cosmetic result [13]. It is recommended that 
the tumor isn’t larger than 2.5 cm [9]. Another im-
portant condition is the necessity of postoperative 
radiotherapy [13]. It is imperative that there are no 
conditions present that constitute a contraindica-
tion to radiotherapy and it is vital that the patients 
fully cooperate with the physician so a possible dis-
ease recurrence is identified [6].

CONTRAINDICATIONS

Multicentric disease, where there are multiple 
tumors in different quadrants of the breast, is an 
absolute contraindication to breast conserving sur-
gery [13]. Microcalcifications, with malignant as-
pect on mammography exam are also considered 
an absolute contraindication, along with persistent-
ly positive margins after a reasonable number of 
attempts to obtain negative margins, while preserv-
ing the breast [19]. The necessity to perform radio-
therapy during pregnancy or previous irradiation 
to the area, as it is the case for Hodgkin lymphoma, 
are considered absolute contraindications [6].

Relative contraindications are a positive history 
for: scleroderma or systemic lupus erythematosus 
[6]. Radiotherapy performed in this case leads to lu-
pus flare up [20]. A tumour which is too large, and 
requires a large part of the breast to be removed is 
another relative contraindication to breast conserv-
ing surgery [13].

RATE OF RECURRENCE FOLLOWING BREAST 
CONSERVING SURGERY

The rate of local recurrence of breast cancer is 
similar for both mastectomy and lumpectomy ac-
cording to Early Breast Cancer Trialists Collabora-
tive Group (EBCTCG) [21]. The current target for lo-
cal tumoral recurrence after breast sparing surgery 
is 4% in 5 years, but it does not depend solely on the 
surgical procedure but also on radiotherapy and 
chemotherapy protocols [6].

In the cases where mutations of BRCA1 and 
BRCA2 are encountered it is considered that the tu-
moral recurrence appears due to genetic predispo-
sition rather than due to a flaw in surgical tech-
nique [22]. Also triple negative breast tumors have 
a poor prognosis due to the fact that they do not 
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have receptor targets for conventional chemother-
apy drugs [23]. Due to the fact that some patients 
are aware of their predisposition to develop breast 
tumors this leads to them going to the doctor’s office 
for regular check-ups. The size of tumors in this 
case often allows for limited breast resection. It is 
considered that in the case of individuals with ge-
netic predisposition for developing breast cancer 
the new tumor is formed de novo and it is not a re-
currence of a previously excised tumor [6].

The presence of Her-2/neu protein in large 
amounts is an individual risk factor for tumor re-
currence [24].

In order to try to prevent disease recurrence fol-
lowing breast conserving surgery chemotherapy is 
started with anti Her-2/neu agents such as trastu-
zumab. Recurrence rates for Her-2/neu positive tu-
mors vary between 5% and 30% according to recent 
studies [24]. In order to obtain the best final result, 
it is mandatory that the chemotherapy regimen be 
strictly followed [25].

Expression of Ki-67 marker in more than 30% of 
tumor cells, discovered during immunohistochem-
istry exam represents an important negative long-
term prognosis factor and it is related to disease 
recurrence [26]. The Ki-67 protein is a cellular 
marker for proliferation that is present during all 
active phases of the cell cycle such as: G1, S, G2, and 
mitosis. Ki-67 is absent in resting cells, that are in G0 
state. In healthy breast tissue Ki-67 is found in ex-
tremely low levels, in under 3% of cells and it is ab-
sent in normal cells that display estrogen receptors 
[27]. In breast cancer ki-67 is overexpressed and 
serves as a marker for the growth of tumoral cell 
population [26].

In order to obtain long term success, it is imper-
ative that adequate safety margins are obtained, 
which lowers the risk for local tumoral recurrence. 
If it is not possible to obtain adequate safety mar-
gins, then radical mastectomy must be performed 
[28-30].

CONCLUSIONS

The following indications have to be respected 
in order to be possible to perform conserving breast 
surgery: the size and the position of the tumor have 
to allow a resection with adequate safety margins 
and a satisfactory cosmetic result; the radiotherapy 
treatment can be done in absolute safety conditions 
for the patient; any possible tumor recurrence 
should be easy to identify.

The patients have to be fully compliant with the 
proposed treatment since radiotherapy and chemo-
therapy regimens are vital for a favorable long-term 
prognosis. The patients have to fully comply with 
the follow-up appointments so any disease recur-
rence can be identified.

Conserving breast surgery offers a low rate of 
complications both on the long and short term. The 
frequency of local recurrence is similar to that of 
radical mastectomy provided all the mentioned in-
dications and contraindications are respected.

The rate at which local recurrences appear is in-
creased in cases that have an overexpression of 
Her-2/neu receptors or ki-67 marker of prolifera-
tion, as well as in the case of triple negative tumors.

The main advantage of the method is the preser-
vation of breast anatomy and the reduction of psy-
chological impact that the surgical procedure has.

1. https://gco.iarc.fr/today/online-analysis-pie?v=2020&mode =cancer& 
mode_populat ion=continents&population=900& populations=900& 
key=total&sex=2&cancer=39&type=2&statistic=5&prevalence=1& 
population_group=0&ages_group%5B%5D=0&ages_group%5B%5D 
=17&nb_items=7&group_cancer= 1&include_nmsc=1&include _nmsc_
other=1&half_pie=0&donut=0.

2. https://gco.iarc.fr/today/online-a nalysis-pie?v=2020&mode= 
cancer&mode_popula tion= continents&population=900&populations 
=900&key=total&sex=2&cancer =39&type=0&statistic=5&prevalence 
=0&population_group=0&ages_group%5B%5D=0&ages_ group% 
5B%5D=17&nb_items=7&group_cancer=1&include_ nmsc=1&include_
nmsc_other= 1&half_pie=0&donut=0.

3. Yamauchi H, Kitano A, Fukuda T. Socioeconomic impact of breast 
cancer survivors. Journal of Clinical Oncology. 2014;32:(15_suppl): 
e20611.

4. https://insp.gov.ro/sites/cnepss/date-statistice-cancer/.
5. https://www.cancer.gov/news-events/cancer-currents-blog/2021/

breast-cancer-mastectomy-quality-of-life.
6. Kuerer HM. Kuerer’s Breast Surgical Oncology. McGraw-Hill, 2010.
7. Kaidar-Person O, Offersen BV, Boersma LJ, et al. A multidisciplinary 

view of mastectomy and breast reconstruction: Understanding the 
challenges. Breast. 2021;56:42-52.

8. Plesca M, Bordea C, El Houcheimi B, Ichim E, Blidaru A. Evolution of 
radical mastectomy for breast cancer. J Med Life. 2016;9(2):183-186. 

9. Beuran M. Curs de chirurgie, vol 1. Bucuresti: Ed. Ilex, 2013.
10. Emiroğlu M, Sert İ, İnal A. The Role of Oncoplastic Breast Surgery in 

Breast Cancer Treatment. J Breast Health. 2015;11(1):1-9. 
11. Clark R, Whelan T, Levine M, et al. Randomized clinical trial of breast 

irradiation following lumpectomy and axillary dissection for node 
negative breast cancer: an update. J Natl Cancer Inst. 1996;88:1659-64.

12. Cantürk NZ, Şimşek T, Özkan Gürdal S. Oncoplastic Breast-Conserving 
Surgery According to Tumor Location. Eur J Breast Health. 2021; 
17(3):220-233. 

13. Osteen RT. Selection of patients for breast conserving surgery. Cancer. 
1994 Jul 1;74(1 Suppl):366-71.

14. Corsi F, Sorrentino L, Bossi D, Sartani A, Foschi D. Preoperative 
localization and surgical margins in conservative breast surgery. Int J 
Surg Oncol. 2013;2013:793819.

15. Singh M, Singh G, Hogan KT, Atkins KA, Schroen AT. The effect of 
intraoperative specimen inking on lumpectomy re-excision rates. World 
J Surg Oncol. 2010 Jan 18;8:4.

16. Bonnema J, van de Velde CJ. Sentinel lymph node biopsy in breast 
cancer. Ann Oncol. 2002 Oct;13(10):1531-7. 

REFERENCES

Conflict of interest: none declared
Financial support: none declared



Romanian JouRnal of medical PRactice  – Volume XVi, SuPPlement 6 (82), 2021 51

17. Bouquet de Jolinière J, Major A, Khomsi F, Ben Ali N, Guillou L, Feki A. 
The Sentinel Lymph Node in Breast Cancer: Problems Posed by 
Examination During Surgery. A Review of Current Literature and 
Management. Front Surg. 2018;5:56.

18. Hoehne F, Mabry H, Giuliano AE. Positive sentinel lymph nodes should 
be followed by axillary lymph node dissection. Breast Cancer Online. 
2007;10(5):1-4. 

19. Jordan RM, Oxenberg J. Breast Cancer Conservation Therapy. Updated 
2021 Sep 22]. In: StatPearls Internet]. Treasure Island (FL): StatPearls 
Publishing; 2021 Jan-. 

20. Giaj-Levra N, Sciascia S, Fiorentino A, Fersino S, Mazzola R, Ricchetti F, 
Roccatello D, Alongi F. Radiotherapy in patients with connective tissue 
diseases. Lancet Oncol. 2016 Mar;17(3):e109-e117.

21. Clarke M, Collins R, Darby S, Davies C, Elphinstone P, Evans V, et al.; 
Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Effects of 
radiotherapy and of differences in the extent of surgery for early breast 
cancer on local recurrence and 15-year survival: an overview of the 
randomised trials. Lancet. 2005 Dec 17;366(9503):2087-106. 

22. Nilsson MP, Hartman L, Kristoffersson U, et al. High risk of in-breast 
tumor recurrence after BRCA1/2-associated breast cancer. Breast 
Cancer Res Treat. 2014;147(3):571-578. 

23. Aysola K, Desai A, Welch C, Xu J, Qin Y, Reddy V, et al. Triple Negative 
Breast Cancer - An Overview. Hereditary Genet. 2013; 
2013(Suppl 2):001. 

24. Gonzalez-Angulo AM, Litton JK, Broglio KR, Meric-Bernstam F, et al. 
High risk of recurrence for patients with breast cancer who have 
human epidermal growth factor receptor 2-positive, node-negative 
tumors 1 cm or smaller. J Clin Oncol. 2009;Dec 1;27(34):5700-6. 

25. Tolaney SM, Guo H, Pernas S, Barry WT, Dillon DA, Ritterhouse L, et al. 
Seven-Year Follow-Up Analysis of Adjuvant Paclitaxel and Trastuzumab 
Trial for Node-Negative, Human Epidermal Growth Factor Receptor 
2-Positive Breast Cancer. J Clin Oncol. 2019: Aug 1;37(22):1868-1875.

26. Yerushalmi R, Woods R, Ravdin PM, Hayes MM, Gelmon KA. Ki67 in 
breast cancer: prognostic and predictive potential. Lancet Oncol. 2010 
Feb;11(2):174-83.  

27. Scholzen T, Gerdes J. The Ki-67 protein: from the known and the 
unknown. Journal of Cellular Physiology. 2000;182(3):311-22.

28. Schnitt SJ. Risk factors for local recurrence in patients with invasive 
breast cancer and negative surgical margins of excision. Where are we 
and where are we going? Am J Clin Pathol. 2003 Oct;120(4):485-8.

29. Meric F, Buchholz TA, Mirza NQ, Vlastos G, Ames FC, et al. Long-term 
complications associated with breast-conservation surgery and 
radiotherapy. Ann Surg Oncol. 2002 Jul;9(6):543-9. 

30. van Tienhoven G, Voogd AC, Peterse JL, et al. Prognosis after treatment 
for loco-regional recurrence after mastectomy or breast conserving 
therapy in two randomised trials (EORTC 10801 and DBCG-82TM). 
EORTC Breast Cancer Cooperative Group and the Danish Breast Cancer 
Cooperative Group. Eur J Cancer. 1999;35(1):32-38.


