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Abstract

Objective: Breast cancer treatment, especially surgery, has significantly changed in the last 30-40
years. In this study, we aimed to discuss all the possible options ranging from radical mastectomy
to breast-conserving surgery (BCS), and to utilize the conclusion in our daily practice.

Methods: The study was retrospectively performed, and hospital records were used for quantita-
tive data. The cases were classified into three groups. The cases having breast surgery in 1997 were
included in Group A; in 2007, Group B; and in 2017, Group C. Surgical methods, BCS and mastec-
tomy, in these cases were compared with rates according to groups and cancer stage.

Results: There were 515 cases in Group A, 519 in Group B, and 538 in Group C; and BCS was
performed in 141, 238, and 372 cases, respectively (30%, 42%, 60.2%). Between Group A and C,
a significant increase in the number of BCSs was observed. In the groups A, B, and C, BCS ratios
according to stage (S) were as follows: S I: 57%, 73%, and 86%; S II: 49%, 75%, and 82%; and S IlI:
14%, 20%, and 48%. Subgroup analysis showed no BCS in S IV tumors in groups A and B. In Group,
18 patients (25%) who received neoadjuvant chemotherapy were performed with BCS.

Conclusion: Breast-conserving therapy is the standard approach in early-stage breast cancer. Com-
pared to 20 years ago, the total number of patients undergoing BCS has increased >100%. Usually
when the tumor is diagnosed, we make the treatment plan for breast cancer in the multidisciplinary
tumor board. This increases the feasibility of BCS in all stages.
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INTRODUCTION

Surgery and the limitations of the surgeons in treatment of breast cancer have shown rapid and
significant changes in the last 30-40 years. In the 1960s, radical and modified radical mastectomy
(MRM) was performed to treat patients with breast cancer (1). Over the time, diagnostic methods
as well as treatment options have changed. Radical surgeries have been replaced by breast-tis-
sue-conserving procedure, namely, breast-conserving surgery (BCS). The breast-conserving sur-
gery (BCS) concept, which was considered with caution in the 1990s, is now a priority in our day-to-
day work in patients with early-stage breast cancer. Skin-sparing mastectomy and prosthesis use
have also become popular because of their contribution to this field. Nevertheless, BCS stands out
as the gold-standard approach with the impact of possible financial and medical costs.

When applied together, BCS and radiotherapy (RT) have equivalent results as those of mastectomy,
which is also known as breast-conserving therapy (BCT). With the development of RT technique
in this field as well as widespread use of chemotherapy, local recurrence has decreased. With the
widespread use of scanning, the number of cancer cases detected in the early stages has also
increased, and thus BCT applications have increased. The role of the surgeon has also become
differentiated and specialized.

In this study, we aimed to discuss the all the possible treatment options ranging from radical mas-
tectomy to BCS, and to utilize the conclusion in our daily practice.
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METHODS

The research was conducted according to the principles of the
World Medical Association Declaration of Helsinki “Ethical Prin-
ciples for Medical Research Involving Human Subjects”, (amend-

Table 1. BCS/mastectomy rates according to groups in 1997 (A), 2007
(B), 2017 (Q)

Tumor Medium
stage (S) Sl Sl Sl SIV total (%)
A 39/68 74/154 28/195 0/98 30

B 112/153 94/124 32/154 0/88 42

C 144/168 | 156/189 54/111 18/70 60.2
BCS: breast-conserving surgery

Table 2. BCS Rates according to stage (S): overall average in all groups

Group Sl Sl Sl SIV
A-BCS (%) 57 49 14 0
B -BCS (%) 73 75 20 0
C-BCS (%) 86 82 48 25
Medium (%) 72 68 27 8.3

BCS: breast-conserving surgery
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Figure 2. Breast-conserving surgery rates by stage in groups
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ed in October 2013) and was retrospectively performed, hospital
records were used for quantitative data. Ethical committee ap-
proval was not required because we did not use any organism or
private data in our work.

To see the reflection of this change in our daily practice, three sep-
arate time frames separated by 10 years were selected. Cases who
underwent surgery in 1997 were assigned to Group A, cases who
underwent surgery in 2007 were assigned to Group B, and those
who underwent surgery in 2017 were assigned to Group C. The
method of surgical intervention (BCS and mastectomy) was com-
pared according to the groups and the tumor stage. Changes in
the breast cancer surgery in the light of the literature were reviewed.

RESULTS

In our hospital, 515 cases in Group A, including 68 Stage I, 151
Stage II, 195 Stage ll, and 98 Stage IV cases, were operated for
breast cancer in 1997. BCS was performed in 39 cases in Stage |,
74 cases in Stage l, 28 cases in Stage ll; and mastectomy were
performed in 29 cases in Stage |, 77 cases in Stage Il, and 167
cases in Stage Ill. A total of 519 patients were in Group B, 153
were Stage |, 112 underwent BCS, and 41 underwent mastec-
tomy; out of the 124 Stage Il cases, 94 underwent BCS, and 30
underwent mastectomy; and out of the 154 Stage Il cases, 34
underwent BCS, and 120 underwent mastectomy. A total of 98
Stage IV cases in Group A, and 88 Stage IV cases in Group B did
not undergo BCS. According to the data of 2017, there were 538
cases. It was recorded that out of the 168 Stage | cases, 144 un-
derwent BCS; out of the 189 Stage Il cases, 156 underwent BCS;
out of the 111 Stage Il cases, 54 underwent BCS; and out of the
70 Stage IV cases, 18 underwent BCS. Also, 24 Stage |, 57 Stage
I, and 57 Stage Ill cases underwent mastectomy (Table 1). The
total BCS cases were 30% in Group A, 42% in Group B, and 60%
in Group C (Figure 1). According to this information, the applica-
tion rate of BCS increased by 100% between Group A and C after
20 years. BCS and mastectomy rates applied to all groups were
also found to change over the time. In the subgroup analysis, the
rates of BCT according to disease stage in groups A, B, and C
were 57%, 73%, 86% for Stage |; 49%, 75%, 82% for Stage II; 14%,
20%, 48% for Stage Ill. In Stage IV, only Group C had BCS, and
the rate was 25% (Table 2 and Figure 2).

DISCUSSION

The current status of breast cancer surgery is the result of a rad-
ical change. A multidisciplinary approach is essential for proper
treatment of breast cancer. The surgeon is the physician to see
the case for the first time, so he/she has a prognostic determi-
nant effect; however, surgical treatment for breast cancer should
be done by experienced surgeons using current knowledge and
techniques with planning according to correct timing and the tai-
loring approach.

Breast cancer should be treated according to the biological be-
havior of the tumor. Although it has long been seen as a local dis-
ease, and has been treated with radical surgical applications with
severe morbidities, organ-protective procedures have taken their
place in terms of both women's physical and mental integrity.

The first person to advocate in the second century that breast
cancer was a systemic disease, not a locoregional disease was
Galen (1). However, he could not find many supporters, and
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breast tissue was treated using local applications either with
surgery or with cauterization. In the eighteenth century, Halst-
ed (2) claimed that the disease occurred locally, that the lymph
glands formed an early barrier, and therefore, he argued that the
treatment was extensive surgery. Halsted (2) performed the first
radical mastectomy operation in 1882, and published his work
in 1894.

Since the experienced surgeons who could perform radical sur-
geries described by Halsted were fighting during the Second
World War, breast cancer surgeries became the practice of inex-
perienced surgeons who could only perform simple mastectomy.
After a long time, it was realized that these patients were alive
and as healthy as those who had radical mastectomy. After this
development, Halsted’s hypothesis became open to debate (3).

Fisher et al. (4) study of tumor cells in 1963 showed that unlike
healthy individuals, tumor cells led to distant metastases in the
patients with cancer. This study was followed by the NSABP-B04
study. These were the first studies to demonstrate that the prog-
nosis of breast cancer depends on the biology of the tumor.
When the first five-year results of NSABP-04 were obtained, it
was seen that NO-treated breast tissue might be equivalent to
mastectomy when RT was added to preventive surgery, and the
BO6 study was planned (5). This study has been a milestone in the
treatment of breast cancer with BCS + RT; that is, BCT has the
same results as mastectomy has (5, 6).

On the other hand, since 1970, Veronesi has begun to work on
thisissue, and is considered the first to apply breast surgery in the
form of quadrantectomy and axilla disasters (6). With the publi-
cation of this work, the BCT approach was accepted in many cen-
ters. A total of 701 patients with tumors smaller than 2 cm in size
were randomized; one group had radical mastectomy (n=349),
and the other had BCT (n=352); that is, complete axillary dissec-
tion (7, 8). Twenty years after these cases, the local recurrence
rate in BCT was higher in the first years. In the radical mastecto-
my group, 8.8%-2.3% of the results were obtained (p<0.001), and
the difference was significant (7-9). However, the overall mortality
rate was 41.7 versus 41.2 (p=1.0), and breast-cancer-specific mor-
tality rate was 26.1 versus 24.3 (p=0.8), which was favoring BCT
but was almost similar (9).

The NSABP-B06 study included 1851 cases with early-stage
breast cancer with tumors smaller than 4 cm in size. These cases
were divided into three groups: one group was randomized to
mastectomy (n=589), one group was randomized to only lumpec-
tomy (n=634), and one group was randomized to lumpectomy
and additionally RT (n=628). In this study, level I-Il axillary dis-
section was performed in each case. At the end of the study, the
rate of local recurrence in patients with lumpectomy and RT were
lower favoring lumpectomy (14.3% vs. 39.2%). The difference be-
tween lumpectomy+RT versus lumpectomy alone (p<0.001) was
significant, and accepted as a milestone showing the superiori-
ty of BCT. In this study, the rates of local disease-free (p=0.26),
distant disease-free (p=0.34), and overall survival (p=0.57) were
similar among the three groups (10).

Over time, the indications in BCS and surgical margin concept
in breast cancer treatment have undergone serious changes.
During the first few years of BCS, the indications and contrain-
dications were different. Segmental mastectomy for a single-fo-
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cused T1 and T2 tumor with a favorable breast tumor ratio was
accepted. The presence of in situ focus near the primary tumor,
tumor located in the breast central, >3cm and/or multifocal tu-
mor, definite Paget’s disease, the surgical margin being <1 cm,
the age of the patient, the patient’s and the physician’s prefer-
ence, nodal involvement, and technical conditions of the hospi-
tal were considered as relative contraindications (4).

In our study, BCS was also given to the group with a 3-cm, sin-
gle-centered tumor with no in situ composition and a minimum
surgical margin of 5 mm, preferably 1 cm.

In our study, Group A cases were selected from cases with unifo-
cal, <3 cm, non-retroareolar-located tumors without in situ com-
ponent, and where performed lumpectomy at least 5 mm, pref-
erably 1 cm surgical margin. For that reason, in Group A, almost
all of the cases in Stage | and Il (57% and 49%) and in Stage lll,
only 14% had BCS.

In the EORTC 10801 trial, which was accepted as a case study
between 1980 and 1986, <5 cm nodal involvement, MRM (n=442)
and BCT cases (n=448) were compared. In the study that report-
ed the results of 22.1 years of both groups, local control results of
BCT group in the first few years were worse than those of MRM
group; however, both groups had similar results in terms of total
survival and distant metastasis (11). EORTC 10801 study and con-
currently published Holland's study showed that local recurrence
was more frequent in the tumor bed, especially around 2 cm,
and Boost RT began to be added to BCT+all breast RT (11, 12).
In a study comparing Boost and non- Boost cases, it was shown
that together with the tumor’s molecular structure, Boost RT was
the most crucial factor for recurrence (13). After several studies
showing that the additional dose of Boost RT in the tumor bed
significantly reduced the likelihood of local recurrence, BCT was
accepted as the standard practice for early-stage breast cancer
as BCS + Whole Breast radiotherapy (WBRT)+ Boost RT (Intra-
Operative Boost RT or external beam or brachytherapy) (14, 15).

The routine Boost RT treatment in our hospital and diagnosing
breast cancer cases not only by one surgeon but together with
the understanding of a multidisciplinary approach increased
the number of surgeons who performed BCS in our clinic, and
reached an average of 42% of the BCS in a series of Group B. In
Group B, the BCS ratio increased by approximately 40% com-
pared to Group A in all patients with breast cancer. This rate is
lower than the rate in the world, which is over 60% (12, 13). In our
opinion, the reason for the lower number of cases treated with
BCS compared to the literature is the presence of our colleagues
who claim that mastectomy is still the primary choice in tumors
larger than 3 cm as well as the belief of our patients that they will
be completely tumor free after mastectomy. Non-homogeneity
of the surgeons who perform breast surgery may also be a rea-
son. Cosmetic result is directly related to BCS's success, and the
problems in this area can be overcome with oncoplastic surgery
techniques.

Overall and disease-free survival in breast cancer is not only pro-
portional to the surgeon’s control, but it has been shown that
BCS can be applied even in multifocal breast cancer in the case
of systemic chemotherapy prior to surgery with a treatment pro-
gram made at the stage of diagnosis (15). Based on the results of
the randomized trials, the overall and disease-free survival rates
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of patients with BCS in breast cancer are equivalent and/or bet-
ter compared to mastectomy (15). Christiansen et al. (16) report-
ed that overall and disease-free survival and the quality of life of
BCS cases are superior to those of mastectomy cases based on
the results of 10-year follow-up of a total of 58.331 patients diag-
nosed with breast cancer who had surgery in Denmark between
1995 and 2012 (27.143 mastectomies, 26.958 BCS, and 4230 BCS
plus mastectomy cases). In this study, the mean relative risk of
BCS was 1.08 (95% Cl: 1.01-1.15) and 1.20 (95% CI: 1.15-1.25) after
mastectomy (16).

With developments and the spread of screening programs in
radiology, more cases can be diagnosed in early stage. Sug-
gestions and information about the surgical procedure have
changed significantly, that is, at the tumor border. New infor-
mation on the concept of surgical margins for invasive cancer
is: no ink on tumor. Thanks to this concept, today BCS can be
performed without the need for extensive excision (15, 17). This
has made it possible to perform conservative surgery for breast
tissue in more cases, and contributed to achieving better cos-
metic results. In our series, the number of BCS cases in Group
C compared to Group B has increased by 42.8%. When Group
A and Group C were compared, BCS rate was 30% was in the
former, whereas in the latter, this rate was 60.2%. This represents
an increase of 100.6%.

We are aware that the outcome of breast cancer treatment is
not dependent on surgery, RT, or systemic treatment alone. The
correct decision is only possible with the treatment planning ac-
cording to the molecular structure of each tumor which is specific
to the case. Sorting priority in the treatment plan may vary ac-
cording to the case; initial treatment may be surgery or systemic
treatment. Neoadjuvant chemotherapy (NAC) is most beneficial
in hormone receptors (estrogen and progesterone) and human
epidermal growth factor receptor 2 (HER2) negative (called “tri-
ple negative”) and HER 2 (++/+++) cases. In addition, NAC can
also be applied to make it possible for BCS. To excise the correct
area in case of full response and tumor regression in cases, who
is receiving NAC, it is marked radiologically at the initiation of
treatment, and the chance of performing BCS is preserved at the
end of treatment in cases with full or partial response (18).

In our clinic, following histopathologic diagnosis, the treatment
was planned keeping all options in mind, for Group C (partially
in Group B) in a multidisciplinary breast council. Treatment for
patient with breast cancer is initiated after the tumors are radio-
logically marked as cases of NAC due to the molecular structure
or tumor size. For this reason, although BCS is not possible at
the beginning, it may be re-staged after CT, and then the same
patient can be well matched to BCS. This method was used in all
of the cases of Stage Ill and IV that had surgery following NAC in
2017, and 25% in BCS could be performed.

The results of the studies on breast cancer have changed at an
incredible pace in recent years. This type of cancer, which is con-
sidered a systemic disease, is dependent on the biological be-
havior of the tumor, and has a higher chance of treatment com-
pared to that of others. Patients with breast cancer can live a
long life.

Regardless of tumor size and stage, BCS and of course BCT is
performed in more patients. The developments and studies on

Giinay S. Breast Conserving Surgery in Breast Cancer

BCT make it possible. More surgery does not mean being better.
The prognostic significance of the surgeon is crucial because it
is the first physician to see the patient in the case of breast can-
cer. This makes us responsible for the quality of life for patients
and also effective as a surgeon. The most widely accepted guide,
breast-cancer-related NCCN data, is updated every 3 months
(19). Therefore, it is essential and necessary to update yourself as
a breast surgeon. Breast cancer surgery should be performed by
surgeons experienced in this area.

CONCLUSION

Breast conserving therapy (BCT) is the standard approach in the
treatment of early-stage breast cancer. The total number of pa-
tients undergoing BCS increased >100% compared to 20 years
ago. Usually when the tumor is diagnosed, we make the treat-
ment plan for breast cancer in the multidisciplinary tumor board.
This increases the feasibility of BCS in all stages.

Ethics Committee Approval: Author declared that the research was
conducted according to the principles of the World Medical Association
Declaration of Helsinki “Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013).

Informed Consent: Informed consent documents, obtained before
treatment from each patient are available in patient files.

Peer-review: Externally peer-reviewed.
Conflict of Interest: The author has no conflicts of interest to declare.

Financial Disclosure: The author declared that this study has received
no financial support.

REFERENCES

1. Ariel IM. Breast cancer, a historic review: is the past prologue? In:
Ariel IM, Cleary JB, editors. Breast Cancer Diagnosis and Treatment.
New York: McGraw-Hill; 1987.p.3-26.

2. Halsted WS. The results of operations for the cure of cancer of the
breast performed at the Johns Hopkins Hospital from June 1889 to
January 1894. Ann Surg 1894; 20: 497-555. [CrossRef]

3. De Moulin D. A short history of breast cancer. Boston: Martinus Ni-
jhoff; 1983.p.1-9. [CrossRef]

4. Fisher B, Wolmark N, Redmond C, Deutsch M, Fisher ER. Findings
from NSABP Protocol No. B-04: comparison of radical mastectomy
with alternative treatments. II. The clinical and biologic significance of
medial-central breast cancers. Cancer 1981; 48: 1863-72. [CrossRef]

5.  Fisher B, Bauer M, Margolese R, Poisson R, Pilch Y, Redmond C,
et al. Five-year results of a randomized clinical trial comparing
total mastectomy and segmental mastectomy with or without ra-
diation in the treatment of breast cancer. N Engl J Med 1985; 312:
665-73. [CrossRef]

6. Fisher B, Anderson S, Redmond CK, Wolmark N, Wickerham DL,
Cronin WM. Reanalysis and results after 12 years of follow-up in a
randomized clinical trial comparing total mastectomy with lumpec-
tomy with or without irradiation in the treatment of breast cancer. N
Engl J Med 1995; 333: 1456-61. [CrossRef]

7.  Veronesi U, Saccozzi R, Del Vecchio M, Banfi A, Clemente C, De
Lena M, et al. Comparing radical mastectomy with quadrantectomy,
axillary dissection, and radiotherapy in patients with small cancers of
the breast. N Engl J Med 1981; 305: 6-11. [CrossRef]

8. Veronesi U, Banfi A, Salvadori B, Luini A, Saccozzi R, Zucali R, et al.
Breast conservation is the treatment of choice in small breast can-
cer: long-term results of a randomized trial. Eur J Cancer 1990; 26:
668-70. [CrossRef]

265 I


https://doi.org/10.1097/00000658-189407000-00075
https://doi.org/10.1007/978-94-017-0601-8
https://doi.org/10.1002/1097-0142(19811015)48:8<1863::AID-CNCR2820480825>3.0.CO;2-U
https://doi.org/10.1056/NEJM198503143121101
https://doi.org/10.1056/NEJM199511303332203
https://doi.org/10.1056/NEJM198107023050102
https://doi.org/10.1016/0277-5379(90)90113-8

Giinay S. Breast Conserving Surgery in Breast Cancer

Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A, et
al. Twentyyear follow-up of a randomized study comparing breast-
conserving surgery with radical mastectomy for early breast cancer.
N Engl J Med 2002; 347: 1227-32. [CrossRef]

Fisher B, Jeong JH, Anderson S, Bryant J, Fisher ER, Wolmark N.
Twenty-year followup of a randomized trial comparing total mastec-
tomy, lumpectomy, and lumpectomy plus irradiation for the treat-
ment of breast cancer. N Engl J Med 2002; 347: 1233-41. [CrossRef]
Solin LJ, Fowble B, Miller-Wilson P, Chu J, Goodman RL. A practical
method of delivering the posterior axillary boost for the treatment
of patients with breast cancer. Int J Radiat Oncol Biol Phys 1986; 12:
2041-3. [CrossRef]

Holland R, Veling SH, Mravunac M, Hendriks JH. Histologic multifo-
cality of Tis, T1-2 breast carcinomas. Implications for clinical trials of
breast-conserving surgery. Cancer 1985; 56: 979-90. [CrossRef]
Pezner RD, Lipsett JA, Desai K, Vora N, Terz J, Hill LR, et al. To boost or
not to boost: decreasing radiation therapy in conservative breast can-
cer treatment when “inked” tumor resection margins are pathological-
ly free of cancer. Int J Radiat Oncol Biol Phys 1988; 14: 873-7. [CrossRef]

I 266

17.
18.

Eur Arch Med Res 2018; 34 (4): 262-6

Reitsamer R, Peintinger F, Kopp M, Menzel C, Kogelnik HD, Sedl-
mayer F. Local recurrence rates in breast cancer patients treated
with intraoperative electron-boost radiotherapy versus postoper-
ative external-beam electron-boost irradiation. A sequential inter-
vention study. Strahlenther Onkol 2004; 180: 38-44. [CrossRef]

Ho A, Morrow M. The Evolution of the Locoregional Therapy of
Breast Cancer. Oncologist 2011; 16: 1367-79. [CrossRef]
Christiansen P, Carstensen SL, Ejlertsen B, Kroman N, Offersen B,
Bodilsen A, et al. Breast conserving surgery versus mastectomy:
overall and relative survival-a population based study by the Danish
Breast Cancer Cooperative Group (DBCG). Acta Oncol 2018; 57: 19-
25. [CrossRef]

Atalay C. Breast Conserving Surgery. Gland Surg 2012; 1: 84-6.
Volders JH, Negenborn VL, Spronk PE, Krekel NMA, Schoonmade
LJ, Meijer S, et al. Breast-conserving surgery following neoadjuvant
therapy-a systematic review on surgical outcomes. Breast Cancer
Res Treat 2018; 168: 1-12. [CrossRef]

Available from: https://www.ncen.org/professionals/physician_gls/
pdf/breast.pdf.


https://doi.org/10.1056/NEJMoa020989
https://doi.org/10.1056/NEJMoa022152
https://doi.org/10.1016/0360-3016(86)90144-6
https://doi.org/10.1002/1097-0142(19850901)56:5<979::AID-CNCR2820560502>3.0.CO;2-N
https://doi.org/10.1016/0360-3016(88)90008-9
https://doi.org/10.1007/s00066-004-1190-9
https://doi.org/10.1634/theoncologist.2011-0223
https://doi.org/10.1080/0284186X.2017.1403042
https://doi.org/10.1007/s10549-017-4598-5



