Chapter 3
New Trends and Development in Breast
Surgery

Takashi Shigekawa and Toshiaki Saeki

3.1 Introduction

Several large, randomized clinical trials have been conducted to define surgical
treatment of breast cancer. In this chapter, new trends and developments in breast
cancer surgery, including appropriate breast-conserving therapy (BCT), accelerated
postoperative irradiation, skin-sparing mastectomy and nipple and areola sparing
mastectomy (SSM/NSM) with immediate reconstruction, and sentinel lymph node
biopsy (SLNB) for axillary staging, have been described.

3.2 Breast Surgery

BCT comprised the excision of tumors with negative surgical margins, axillary
surgery, and postoperative irradiation. In the 1980s, six prospective, randomized
clinical trials were conducted worldwide to compare BCT with mastectomy, but
none revealed any significant difference in the overall survival (OS) between the
two arms for early-stage invasive breast cancer [1-7]. However, in these meta-
analyses indicated therapeutic equivalence [8, 9]. BCT has been increasingly
accepted as a treatment option for stage I and II and selected stage III breast cancer
cases. According to the Japanese Breast Cancer Society Breast Cancer Registry,
BCT was performed more frequently compared with mastectomy for early-stage
breast cancer patients from 2004 to 2009 in Japan [10].
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The choice of appropriate patients is important for successful BCT. The absolute
contraindications for BCT include the following:

1. Multicentric cancers in different quadrants of the breast

2. Diffuse ductal metastasis (diffuse malignant calcifications on mammography)

3. The cases that cannot receive radiotherapy because of radiation-induced acute
and late onset toxicities (history of prior radiotherapy or connective tissue
diseases such as active systemic lupus erythematosus or scleroderma)

4. Positive surgical margins after multiple re-excisions

Although tumor size itself is not a contraindication for BCT, both adequate
resection with negative margins and acceptable cosmetic results should be accom-
plished for successful BCT. Previous meta-analyses revealed that neoadjuvant
chemotherapy can effectively decrease the tumor size and successfully improve
the rate of BCT [11].

Few studies have reported that the rate of local-regional recurrence (LRR) is
higher following BCT than mastectomy [1, 4]. Although LRR was thought to not
affect OS, a meta-analysis performed by the Early Breast Cancer Trialists’ Collab-
orative Group reported that the higher rate of LRR led to a poorer survival rate [8];
therefore, the risk of LRR should not be overlooked.

One of the most important factors of LRR following BCT is the surgical margin
status [12—14]. Although there is no international standard definition of positive
surgical margins, in Japan, it has been defined as a positive margin with cancer cells
detected at 5 mm or less from the surgical edge. In case of positive margin status
(margin exposure <5 mm), additional re-excision is recommended to achieve a
negative margin status. According to the National Comprehensive Cancer Network
(NCCN), margins less than 1 mm are considered inadequate [15, 16].

Of the BCT methods discussed so far, only conventional radiotherapy has been
evaluated. Conventional radiotherapy delivers 45-50 Gy to the whole breast over
4-5 weeks, which has been considered to effectively decrease the LRR incidence,
distant recurrence, and death [17]. Recently, the focus of BCT has increasingly
shifted to cosmetic outcome, quality of life, and patient satisfaction; further,
accelerated irradiation schedules have increased the convenience of conventional
radiation therapy. In a meta-analysis, it was concluded that accelerated irradiation
schedules were equivalent to conventional radiation therapy with regard to LRR,
OS, breast cosmesis, and early and late onset toxicities [18]. Moreover, because
most ipsilateral breast tumor recurrences (IBTRs) occur near the lumpectomy
cavity, accelerated partial breast irradiation (APBI) has been developed. APBI
delivers higher doses of radiation focused to a limited tissue volume over a shorter
period of time to achieve less toxicity, decreased costs, and increased convenience.
APBI may enable repeated BCT in case with LRR outside of the previous irradiated
cavity. Currently, APBI is being evaluated in a large clinical trial by the National
Surgical Adjuvant Breast and Bowel Project (NSABP) and the Radiation Therapy
Oncology Group (RTOG) (NSABP B-39/RTOG 0413).

At present, BCT has become a well-established procedure worldwide, and the
other modalities that enable noninvasive treatment of primary tumors, including
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percutaneous ablation, radiofrequency ablation, and cryoablation, have been the
focus of several clinical trials that are now ongoing worldwide.

SSM for breast cancer has been widely applied to preserve a majority of the
natural skin envelope of the breast. With this procedure, immediate reconstruction
is possible to improve the cosmetic outcome [19]. A meta-analysis of such retro-
spective studies reported no significant difference in the local recurrence rates
between patients undergoing SSM with immediate reconstruction and those under-
going conventional mastectomy without reconstruction [20]. More recently, in
carefully selected patients, NSM has been performed to preserve the entire natural
skin envelope of the breast and allow immediate reconstruction. However, no
randomized trials with long-term follow-up periods have been conducted to exam-
ine the utility and safety of SSM/NSM,; therefore, it is necessary to carefully select
patients suitable for SSM/NSM.

3.3 Axillary Staging

Axillary status is one of the most important prognostic factors to predict the out-
comes of breast cancer treatment. ALND remains the standard method in clinically
node-negative patients and is important for LRR, but its impact on OS is unclear.

The NSABP B-04 trial was performed as two parallel trials, one for clinically
node-negative patients and the other for clinically node-positive patients (Fig. 3.1)
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Fig. 3.1 Schema for NSABP B-04 trial
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to compare radical mastectomy with less extensive surgical treatments
[21]. Between 1971 and 1974, 1079 patients with clinically node-negative disease
were randomized to undergo radical mastectomy (N = 362), total mastectomy plus
local-regional/axillary radiation (N =352), or total mastectomy without axillary
radiation (N =365), whereas 586 patients with clinically node-positive disease
were randomized to undergo radical mastectomy (N =292) or total mastectomy
plus radiation (N =294). None of the patients received systemic treatment [21]. In
2002, 25-year follow-up data were reported, which revealed no significant differ-
ences with respect to disease-free survival (DFS), distant disease-free survival
(DDFS), and OS among the three groups of patients with clinically node-negative
disease or the two groups of patients with clinically node-positive disease [22]. In
the clinically node-negative arm, the LRR incidence was lower in the patients who
underwent total mastectomy plus radiation (5 %) than in those who underwent
radical mastectomy (9 %) or total mastectomy alone (13 %; P =0.002). In the
clinically node-positive arm, the LRR incidence revealed no significant difference:
16 % in patients who underwent radical mastectomy and 14 % in those who
underwent total mastectomy plus radiation (P =0.67). In this trial, 40 % clinically
node-negative patients who underwent radical mastectomy revealed pathological
lymph node involvement; therefore, it can be assumed that 40 % clinically node-
negative patients who underwent total mastectomy without radiation also had
pathological lymph node involvement; however, only 19 % (68/365) patients sub-
sequently experienced nodal recurrence and then underwent ALND. The median
time from mastectomy to identification of axillary metastases was 15 months
(range, 3—135 months), and most cases were identified within 2 years from the
initial surgery. These patients remained in the same arm for survival analyses.

Similarly, in the meta-analysis to compare patients with clinically node-negative
disease with or without ALND, ALND did not confer a survival advantage,
although the rate of axillary recurrence was decreased [23]. These data suggested
that routine ALND for clinically node-negative patients is unnecessary and that
ALND after the diagnosis of clinically evident disease in the axilla did not have a
significant negative impact on OS. However, ALND was associated with lymph-
edema, shoulder dysfunction, pain, and paresthesias [24-26]. In addition, in clin-
ically node-negative patients, the rate of nodal metastases was only 20-35 % [27—
29]. The results of these trials promoted a shift to more noninvasive breast and
axillary surgery.

SLNB was developed as an accurate method to evaluate the axillary status with
less morbidity compared with ALND. The concept of SLNB, which was the first
method designed to drain lymph nodes, was proposed as a treatment modality for
melanoma in the late 1980s and early 1990s [30, 31]. Since Giuliano et al. first
reported the results of SLNB for breast cancer treatment [32], larger trials have been
conducted to evaluate SLNB as a staging procedure for clinically node-negative
breast cancer. The NSABP B-32 trial was a large randomized clinical trial conducted
between 1999 and 2004, which randomized 5611 patients into two groups: SLNB
plus ALND (group 1) or SLNB plus ALND (only if SLN was positive; group 2)
(Fig. 3.2). The primary endpoints were OS, regional control, and morbidity, whereas
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Fig. 3.2 Schema for NSABP B-32 trial

the secondary endpoints were accuracy and technical success [33]. The initial results
of technical success and accuracy in 5536 patients were reported in 2007, which
revealed that SLN was identified in 5379 patients (97 %) and was positive in 26 %
patients in both groups. In group 1, the accuracy of SLNB was 97 %, and the false
negative rate was 9.8 %. The OS results were reported in 2010 [33]. A total of 3986
patients with pathologically negative SLN were compared. The two groups were well
balanced with regard to age, clinical tumor size, and type of surgery. The use of
systemic therapy and radiation was similar between the groups. The 5-year Kaplan—
Meier estimates for OS were 97 % and 95 % in groups 1 and 2, respectively, and the
8-year estimates were 92 % and 90 %, respectively (P = 0.12). Further, the 8-year
estimates for DFS were 82 % in both groups, and the rates of regional control were
similar as well. Because the OS, DFS, and regional control rates between these
treatment groups were equivalent, it was concluded that if SLN is negative, SLNB
alone (without ALND) is appropriate for axillary status staging.

Although omission of ALND in patients with a negative SLN has become
standard, ALND is recommended for SLN-positive patients [34, 35]. However, the
results of the NSABP B-04 trial indicated no survival advantage for patients who
received ALND at the time of the initial surgery; further, considering the improve-
ments in systemic treatment, ALND may not be necessary in all SLN-positive
patients. To determine whether SLN-positive patients require ALND, the American
College of Surgeons Oncology Group (ACOSOG) conducted the Z-0011 trial, which
enrolled patients with clinical T1 or T2, NO, MO breast cancer who underwent BCT
and revealed one or two positive SLNs by hematoxylin and eosin staining (Fig. 3.3).
These patients were randomized into two arms: those in arm 1 underwent ALND,
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whereas those in arm 2 received no further axillary surgery. All the patients received
postoperative whole breast irradiation and were recommended for systemic treat-
ment. The primary endpoint was OS, and the secondary endpoint was DFS. Although
this trial was designed for 1900 patients, and enrollment in the trial was initiated in
1999, it was closed in early 2004 after 891 patients were enrolled and randomized
(arm 1, 445 patients; arm 2, 446 patients). The reasons for early closure were slow
accrual and a lower event rate than anticipated at the time of the study design.
Micrometastases were identified in SLNs of 45 % patients in arm 1 and 38 % patients
in arm 2. Additional positive lymph nodes were identified in 27 % patients in arm
1. Adjuvant systemic treatment was administered in 96 % patients (chemotherapy,
58 %; hormonal treatment, 46 %) in arm 1 and 97 % patients (chemotherapy, 58 %;
hormonal therapy, 47 %) in arm 2. After a median follow-up period of 6.3 years, only
29 incidences of LRR were reported among all patients. The local recurrence rate was
4% in arm 1 and 2% in arm 2. Recurrence of the ipsilateral axilla was very rare
(0.5 % and 0.9 % in the arms 1 and 2, respectively) [36], and there were no differences
in OS or DFS between the two groups. On the basis of these results, the ACOSOG
investigators concluded that ALND may be safely omitted in selected patients in line
with the eligibility criteria of this trial; however, this trial did not include the
following patients: those with T3 tumors, those who underwent mastectomy, those
who received neoadjuvant chemotherapy, or those who were administered APBIL.
Therefore, the ACOSOG investigators cautioned that ALND remains the standard
treatment for SLN-positive patients. Further, the International Breast Cancer Study
Group (IBCSG) 23-01 trial to investigate the necessity of ALND in SLN-positive
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patients is currently ongoing. The eligibility criteria were as follows: clinically node
negative, breast tumors <5 cm, and SLN micrometastasis (<2 mm). The patients
were randomized into two groups: ALND or no further axillary surgery. Unlike the
Z-0011 trial, patients who underwent mastectomy were eligible for enrollment. The
primary endpoint was DFS, and the secondary endpoints were OS and systemic DFS.
Although this trial was designed for 1960 patients, its enrollment began in 2001 and
was closed early in 2010 after 934 patients were randomized. The reasons for early
closure of the IBCSG 23-01 trial were the same as those for the Z-0011 trial. The
initial results were presented in 2011, and after a median follow-up period of
49 months, the 4-year DFS rate was 91 %. The first comparison of outcomes between
the two groups will be reported after a median follow-up of 5 years. Considering the
low DFS event rate in the IBCSG 23-01 trial, ALND may be omitted in patients
undergoing mastectomy with micrometastatic SLNs.

3.4 Summary

Surgical treatments for breast cancer have been developed through randomized
clinical trials conducted over the past few decades, ranging from the Halsted radical
mastectomy to more noninvasive surgeries. Currently, most patients are able to
receive personalized surgical treatment with cosmetically acceptable outcomes as
well as favorable oncological outcomes, although other modalities to treat a
primary tumor in a more noninvasive way have also attracted attention, including
percutaneous ablation, radiofrequency ablation, and cryoablation, which have been
assessed in several clinical trials.

References

1. Veronesi U, Cascinelli N, Mariani L, et al. Twenty-year follow-up of a randomized study
comparing breast-conserving surgery with radical mastectomy for early breast cancer. N Engl
J Med. 2002;347(16):1227-32.

2. Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up of a randomized trial comparing
total mastectomy, lumpectomy, and lumpectomy plus irradiation for the treatment of invasive
breast cancer. N Engl J Med. 2002;347(16):1233-41.

3. van Dongen JA, Bartelink H, Fentiman IS, et al. Factors influencing local relapse and survival
and results of salvage treatment after breast-conserving therapy in operable breast cancer:
EORTC trial 10801, breast conservation compared with mastectomy in TNM stage I and II
breast cancer. Eur J Cancer. 1992;28 A(4-5):801-5.

4. van Dongen JA, Voogd AC, Fentiman IS, et al. Long-term results of a randomized trial
comparing breast-conserving therapy with mastectomy: European organization for research
and treatment of cancer 10801 trial. J Natl Cancer Inst. 2000;92(14):1143-50.

5. Poggi MM, Danforth DN, Sciuto LC, et al. Eighteen-year results in the treatment of early
breast carcinoma with mastectomy versus breast conservation therapy: the National Cancer
Institute randomized trial. Cancer. 2003;98(4):697-702.



26

6

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

T. Shigekawa and T. Saeki

. Blichert-Toft M, Rose C, Andersen JA, et al. Danish randomized trial comparing breast
conservation therapy with mastectomy: six years of life-table analysis. Danish Breast Cancer
Cooperative Group. J Natl Cancer Inst Monogr. 1992;11:19-25.

. Arriagada R, L& MG, Rochard F, et al. Conservative treatment versus mastectomy in early
breast cancer: patterns of failure with 15 years of follow-up data. Institut Gustave-Roussy
Breast Cancer Group. J Clin Oncol. 1996;14(5):1558-64.

. Clarke M, Collins R, Darby S, et al. 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;366(9503):2087—-106.

. Morris AD, Morris RD, Wilson JF, et al. Breast-conserving therapy vs mastectomy in early-

stage breast cancer: a meta-analysis of 10-year survival. Cancer J Sci Am. 1997;3(1):6-12.

Saji S, Hiraoka M, Tokuda Y, et al. Trends in local therapy application for early breast cancer

patients in the Japanese Breast Cancer Society breast cancer registry during 2004-2009. Breast

Cancer. 2012;19(1):1-3.

Gralow JR, Burstein HJ, Wood W. Preoperative therapy in invasive breast cancer: pathologic

assessment and systemic therapy issues in operable disease. J Clin Oncol. 2008;26(5):814—19.

Park CC, Mitsumori M, Nixon A. Outcome at 8 years after breast-conserving surgery and

radiation therapy for invasive breast cancer: influence of margin status and systemic therapy on

local recurrence. J Clin Oncol. 2000;18(8):1668-75.

Singletary SE. Surgical margins in patients with early-stage breast cancer treated with breast

conservation therapy. Am J Surg. 2002;184(5):383-93.

Houssami N, Macaskill P, Marinovich ML. Meta-analysis of the impact of surgical margins on

local recurrence in women with early-stage invasive breast cancer treated with breast-

conserving therapy. Eur J Cancer. 2010;46(18):3219-32.

Morrow M. Breast conservation and negative margins: how much is enough? Breast. 2009;

Suppl 18(3):S84-86.

Blair SL, Thompson K, Rococco J, et al. Attaining negative margins in breast-conservation

operations: is there a consensus among breast surgeons? J Am Coll Surg. 2009;209(5):608—-13.

Darby S, McGale P, Correa C. Effect of radiotherapy after breast-conserving surgery on

10-year recurrence and 15-year breast cancer death: meta-analysis of individual patient data

for 10,801 women in 17 randomised trials. Lancet. 2011;378(9804):1707-16.

James ML, Lehman M, Hider PN. Fraction size in radiation treatment for breast conservation

in early breast cancer. Cochrane Database Syst Rev. 2010;10(11):CD003860.

Simmons RM, Adamovich TL. Skin-sparing mastectomy. Surg Clin North Am. 2003;83

(4):885-99.

Lanitis S, Tekkis PP, Sgourakis G, et al. Comparison of skin-sparing mastectomy versus non-

skin-sparing mastectomy for breast cancer: a meta-analysis of observational studies. Ann Surg.

2010;251(4):632-9.

Fisher B, Montague E, Redmond C, et al. Comparison of radical mastectomy with alternative

treatments for primary breast cancer. A first report of results from a prospective randomized

clinical trial. Cancer. 1977;39:2827-39.

Fisher B, Jeong JH, Anderson S, et al. Twenty-five-year follow-up of a randomized trial

comparing radical mastectomy, total mastectomy, and total mastectomy followed by irradia-

tion. N Engl J Med. 2002;347(8):567-75.

Sanghani M, Balk EM, Cady B. Impact of axillary lymph node dissection on breast cancer

outcome in clinically node negative patients: a systematic review and meta-analysis. Cancer.

2009;115(8):1613-20.

Fleissig A, Fallowfield LJ, Langridge CI, et al. Post-operative arm morbidity and quality of

life. Results of the ALMANAC randomised trial comparing sentinel node biopsy with standard

axillary treatment in the management of patients with early breast cancer. Breast Cancer Res

Treat. 2006;95(3):279-93.

Lucci A, McCall LM, Beitsch PD, et al. Surgical complications associated with sentinel lymph

node dissection (SLND) plus axillary lymph node dissection compared with SLND alone in the



26.

27.

28.

29.

30.
31

32.

33.

34.

35.

36.

New Trends and Development in Breast Surgery 27

American College of surgeons oncology group trial Z0011. J Clin Oncol. 2007;25
(24):3657-63.

Erickson VS, Pearson ML, Ganz PA, et al. Arm edema in breast cancer patients. J Natl Cancer
Inst. 2001;93(2):96-111.

Krag DN, Anderson SJ, Julian TB, et al. Technical outcomes of sentinel-lymph-node resection
and conventional axillary-lymph-node dissection in patients with clinically node-negative
breast cancer: results from the NSABP B-32 randomised phase III trial. Lancet Oncol.
2007;8(10):881-8.

Giuliano AE, Hawes D, Ballman KV, et al. Association of occult metastases in sentinel lymph
nodes and bone marrow with survival among women with early-stage invasive breast cancer.
JAMA. 2011;306(4):385-93.

Veronesi U, Paganelli G, Viale G, et al. A randomized comparison of sentinel-node biopsy
with routine axillary dissection in breast cancer. N Engl J Med. 2003;349(6):546-53.
Cabanas RM. An approach for the treatment of penile carcinoma. Cancer. 1977;39(2):456-66.
Morton DL, Wen DR, Wong JH, et al. Technical details of intraoperative lymphatic mapping
for early stage melanoma. Arch Surg. 1992;127(4):392-9.

Giuliano AE, Kirgan DM, Guenther JM, et al. Lymphatic mapping and sentinel
lymphadenectomy for breast cancer. Ann Surg. 1994;220(3):391-8.

Krag DN, Anderson SJ, Julian TB, et al. Sentinel-lymph-node resection compared with
conventional axillary-lymph-node dissection in clinically node-negative patients with breast
cancer: overall survival findings from the NSABP B-32 randomised phase 3 trial. Lancet
Oncol. 2010;11(10):927-33.

Lyman GH, Giuliano AE, Somerfield MR, et al. American Society of clinical oncology
guideline recommendations for sentinel lymph node biopsy in early-stage breast cancer. J
Clin Oncol. 2005;23(30):7703-20.

National Comprehensive Cancer Network. Clinical practice guidelines in oncology: breast.
National Comprehensive Cancer Network; 2008. Version 2.

Giuliano AE, McCall L, Beitsch P, et al. Locoregional recurrence after sentinel lymph node
dissection with or without axillary dissection in patients with sentinel lymph node metastases:
the American College of Surgeons oncology Group Z0011 randomized trial. Ann Surg.
2010;252(3):426-32.

Takashi Shigekawa



28 T. Shigekawa and T. Saeki

Toshiaki Saeki




	Chapter 3: New Trends and Development in Breast Surgery
	3.1 Introduction
	3.2 Breast Surgery
	3.3 Axillary Staging
	3.4 Summary
	References


