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Abstract. - Breast cancer is the malignant tu-
mor with the highest incidence in women. The
standard treatment for early breast cancer is
radical surgery combined with radiotherapy, but
many studies have shown that adjuvant radio-
therapy after breast-conserving surgery com-
bined with silicone prosthesis reconstruction
is gradually expected to become the new stan-
dard treatment because this method can obtain
a good local tumor control rate, and has a cos-
metic effect. Compared with myocutaneous flap
reconstruction, silicone prosthesis implanta-
tion has the advantages of less trauma, simple
operation, beautiful appearance, and no over-
lap of donor areas during reconstruction. It is a
safe and feasible surgical method without wor-
rying about necrosis and atrophy of myocuta-
neous flap. This emerging combination therapy
may become the best mode of early breast can-
cer treatment.
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Introduction

The incidence of breast cancer ranks first
among female malignant tumors, and the mor-
tality rate ranks second, only to lung cancer'. In
the past, early breast cancer mainly used radical
surgery. In recent years, adjuvant radiotherapy
for early invasive breast cancer or carcinoma in
situ has gradually been included in standard treat-
ment. Adjuvant radiotherapy after breast-conserv-
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ing surgery combined with silicone prosthesis re-
construction can not only achieve good local con-
trol rates, but also improve the appearance of the
body, thereby significantly improving the quality
of life**. At present, implants are widely used for
breast reconstruction, allogeneic implants mainly
include silicone implants and saline implants, au-
tologous implants mainly include latissimus dorsi
musculocutaneous flap and transrectus abdomi-
nus musculocutaneous flap. This paper analyzes
the progress of the correlation between silicone
implant reconstruction and radiotherapy by sum-
marizing the latest literature.

Breast-Conserving Surgery

At present, breast cancer surgery is divided in-
to total resection and breast conserving surgery
(BCS). Breast cancer is a systemic disease, and
the breast mass is only a local manifestation of the
breast. For some small breast cancer, European
and American countries choose to retain mastec-
tomy, plus axillary lymphadenectomy, and post-
operative radiotherapy. A randomized controlled
retrospective study of 20-year follow-up for early
breast cancer by Veronesi et al* showed that there
was no significant difference in long-term sur-
vival rate between breast-conserving surgery and
total tumor resection, and there was no statistical
difference in the incidence of contralateral, dis-
tant metastasis, and second primary cancer, and
the quality of life of breast-conserving patients
was significantly improved. A 20-year random-
ized follow-up study in Denmark also showed that
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there was no statistical difference in local tumor
control rate and 10-year disease-free survival rate
the incidence of distant metastasis and secondary
primary cancer between the two methods. A large
number of long-term follow-up studies show that
breast conserving surgery is the first choice for
early and small breast cancer.

Radiotherapy After Breast-Conserving
Surgery

Whole breast irradiation (WBI) after
breast-conserving surgery is considered to be
the standard treatment after breast-conserving
surgery. External irradiation of 45-50 Gy can
reduce the 5-year recurrence rate from 23% to
7%°. The survival rate of adjuvant radiotherapy
after breast-conserving surgery combined with
silicone prosthesis reconstruction is similar to
that of total resection alone’. Kunkler et al® show
that whole breast irradiation after breast-con-
serving surgery can prolong the life of early
patients (T0-2N0-1MO0), and the recurrence rate
without postoperative irradiation is less than
5.5%. Veronesi et al’ concluded that postopera-
tive radiotherapy was suitable for women 55 to
65 years old with positive axillary lymph nodes
or ductal infiltration, but had no significant ef-
fect on overall survival. However, many recent
studies have shown that the recurrence of ip-
silateral breast tumor after breast-conserving
surgery is mostly located in the primary tumor.
Therefore, many scholars believe that there is
no need for the whole breast radiotherapy. Lo-
cal breast irradiation [Partial breast irradiation
(PBI)] began to rise, and most of them adopt-
ed the mode of accelerated hyperfractionation
(AHF). The common used PBI techniques are:
intraoperative radiotherapy, intracavitary ra-
diotherapy, intertissue intubation radiotherapy
and so on'’. Vaidya et al" found that affecting
overall survival and distant metastasis can be
used as an alternative to total breast irradiation,
but the relationship between PBI and local and
axillary recurrence rates is statistically signifi-
cant, and the relationship between partial irra-
diation and local and axillary recurrence needs
to be further clarified. Intraoperative radiother-
apy (IORT) is mainly used for local incremen-
tal irradiation in breast-conserving therapy,
which can avoid dose-sensitive tissue and make
the tumor bed exposed to higher dose. The
technique avoids the damage to normal tissue
and has a bright future'>. A good control rate
of tumor bed recurrence can also be obtained
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by external irradiation with Targit Technology
(targeted intraoperative radiotherapy; Tampa,
FL, USA). It can accurately locate, treat imme-
diately, and act directly on the tumor microen-
vironment. The 5-year follow-up study by Wil-
lett et al'? on standard risk patients showed that
Targit Technology (Tampa, FL, USA) is supe-
rior to traditional external irradiation technol-
ogy. Randomized controlled studies between
Targit Technology (Tampa, FL, USA) and tra-
ditional technology are also ongoing. Holmes
et al® reported an international multicenter
clinical randomized controlled study showing
single segmentation intermediate radiotherapy
uses 50 kVx-ray to complete at the edge of the
tumor bed at 20 Gy. This method avoids re-
peated radiotherapy and does not need to place
a radioactive source. Polgar et al' reported a
S-year randomized controlled study in 2007,
which showed that high-dose rate brachyther-
apy (HDR) between multi-channel tissues,
with a prescription of 5.2 Gy/7 and 50 Gy/25
for total breast irradiation (94.6% vs. 91.8%),
cancer-specific survival (98.3% vs. 96.0%),
and disease-free survival rate are not statisti-
cally different from traditional whole breast
irradiation, and it has better cosmetic effects.
The whole breast irradiation takes a long time,
therefore, the local control rate may be affect-
ed. The partial breast irradiation takes a shorter
time, which can shorten the total treatment time
and waiting time. Johansson et al'® reported the
first follow-up study of 51 patients with T1-T2
breast cancer who received pulsed dose rate
(PDR) brachytherapy for 5 years and completed
50 Gy within 5 days. The average followed up
was 86 months. The recurrence rate of this spe-
cific breast accelerated radiotherapy is similar
to that of other APBI studies, and it is well tol-
erated, with less time and cost of treatment. In
the aspect of intracavitary radiotherapy, Beni-
tez et al'® were followed up for 5 years, and 43
of the 70 patients were treated with MammoSite
device. MammoSite radiotherapy on tumor bed
alone can obtain a relatively satisfactory local
vacancy rate. It has the advantages of low toxic
and good cosmetic effect, which is compara-
ble to traditional whole breast irradiation and
tissue implantation radiotherapy. Intraluminal
consistency and inappropriate skin distance are
the main factors limiting the use of MammoSite
devices and long-term follow-up is needed. Vi-
cini et al' studied the use of MammoSite in 87
research institutions. The results showed that
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a total of 1237 patients with early breast can-
cer received APBI treatment with MammoSite
device after breast-conserving surgery. 92% of
them had good cosmetic results after 92 months
of treatment, which was similar to that of WBI.

Silicone Prosthesis Implantation
and Radiotherapy

Compared with musculocutaneous flap recon-
struction, silicone prosthesis implantation has the
advantages of less trauma, simple operation, beau-
tiful appearance, no donor site complications, and
no muscular skin flap necrosis and atrophy. It is a
safe and feasible surgical method. Silicone breast
implants are widely used in breast augmentation,
and have become a very important material for
breast cancer reconstruction after resection. At
the same time, pectoral muscle implantation also
has better tumor screening function'. Currently,
there is a large amount of evidence that silicone
implants will not cause tumors, and even the in-
cidence of breast cancer is lower than non-pros-
theses?. Vincent et al*! have shown that after the
implantation of silicone, with the increase of hor-
mone levels, the rats will have temperature distur-
bances under the skin, and silicone acts as a neu-
tralizer. Macadam et al??> used BREAST-Q and
EORTC QLQC30 (Br23) [the BREAST-Q and the
European Organization for A comparative study
of Research and Treatment of Cancer Quality of
Life Questionnaire C30 (Br23)] scale to investi-
gate the satisfaction of 75 silicone implants and 68
saline implants 1 year after implantation. There is
no difference in the overall physical condition of
the two [EORTC QLQC30 (Br23)]. There is no
conclusive evidence that silicone prosthesis can
cause immune diseases. Bai et al** found that sil-
icone prostheses were used after early breast can-
cer. Implantable breast reconstruction is similar
to autoimmune tissue transplantation and has not
significant effect on the patient’s immune system.
Some scholars** have shown that radiotherapy
can increase the incidence of complications after
prosthetic implantation. A comparative study of
Whitfield et al* included 41 patients undergoing
radiotherapy after autologous breast cancer im-
plantation and 69 patients without radiotherapy,
it showed that eight patients in the radiotherapy
group developed severe capsular contracture,
requiring a second operation, with a total inci-
dence of 19.5%, and none in the non-radiotherapy
groups. Radiotherapy can cause capsular con-
tracture after implantation, which is important,
especially when explaining the risks of treatment

to patients. Although experimental studies have
shown that silicone implants will not affect the ef-
fect of radiotherapy, radiation therapy will affect
silicone prostheses, especially in terms of com-
plications and cosmetic effects, because radiation
therapy can cause fibrosis and cystic contracture.
It can significantly reduce the cosmetic effect, but
there is no need to remove the silicone prosthesis
before radiotherapy'®. Whitfield et al*® conducted
a prospective study of the cosmetic effect of ra-
diotherapy after LD reconstruction (n = 73) using
objective breast retraction analysis (BRA), and
patient reported scale [patient reported cosmetic
outcomes (PRCO)]. The results showed that ra-
diotherapy can reduce the cosmetic effect of LD
reconstruction, but the patients do not think so,
that is, the analysis results of the PRCO scale in-
dicate that degree of satisfaction with cosmetic
results is not related to radiotherapy or surgical
methods. Therefore, it is necessary to reflect on
the difference between physicians’ objective data
based on image and geometric measurements and
the patient’s own PRCO self-evaluation. This also
requires the development of a more effective stan-
dard evaluation model to comprehensively evalu-
ate the effect of postoperative radiotherapy on the
cosmetic effects. The study also shows that the
impact of radiotherapy on aesthetics has nothing
to do with reconstructive surgery. Postoperative
reconstructive radiotherapy is traditionally con-
sidered to be suitable only for tumors with a large
tumor burden or poor prognosis and evidence?’
shows that radiotherapy can be applied to various
stage of tumor treatment and has synergy with
other treatments, bringing survival benefits. Disa
et al*® reported that postoperative reconstruction
of LD combined with prostheses achieved good
cosmetic results and acceptable capsular contrac-
ture rate. Currently, there is no large-scale clinical
randomized controlled trial of radiotherapy after
breast-conserving surgery combined with sili-
cone prosthesis reconstruction.

Conclusions

The treatment of breast cancer is currently the
most in-depth research area, and new technolo-
gies and methods continue to emerge (Table I).
The two major goals of treatment are good tumor
control and high quality of life (aesthetic require-
ments). According to the current literature, due
to the short follow-up time, the optimal standard
treatment plan has not yet been determined, and
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Table I. QRT-PCR primer sequences.

Researcher Time Groups The main results
Veronesi etal* 2002  Breast-conserving surgery VS -: ong-term survival rate, incidence of
total tumor resection contralateral, distant metastasis,
second primary cancer
+: quality of life
Clarke et al’ 2005  Breast-conserving surgery VS - local tumor control rate, 10-year DFS rate,
total tumor resection incidence of distant metastasis,
secondary primary cancer
Kunkler et al® 2009  With postoperative irradiation VS without +: overall survival
Veronesi etal® 2001 Postoperative radiotherapy -2 overall survival
+: women 55 to 65 years old with positive
axillary lymph nodes or ductal infiltration
Willett et al'? 2007  Targit VS traditional technology +: Targit technology is better
Johansson et al'> 2009 50 Gy within 5 days VS APBI -: recurrence rate
+: tolerance, economic cost
Benitez et al'® 2007  MammoSite radiotherapy -: local vacancy rate
VS traditional radiotherapy +: toxicity, cosmetic effect
Vicini et al'’ 2005  APBI treatment with MammoSite -: cosmetic effect
device VS WBI
Macadam et al*> 2010  Silicone implants VS saline implants -2 overall physical condition
Bai et al* 2008  Ailicone implants VS autoimmune tissue -: implantable breast reconstruction
Whitfield et al*® 2009  Autologous implantation with radiotherapy +: severe capsular contracture
VS without
Whitfield et al** 2008  With radiotherapy after LD reconstruction -: patient self-evaluation of cosmetic effect.
vs without +: image and geometric measurements
of cosmetic effect.

many problems need to be solved, such as prosthe-
sis implantation after breast-conservation surgery,
radiation dose after reconstruction, field standard
establishment, and so on. For early breast tumors,
breast-conservation surgery silicone implantation
followed by radiotherapy can achieve the two ma-
jor goals of early breast cancer treatment, but it
still requires a large number of rigorous clinical
trials and long-term follow-up are still needed to
determine a more detailed treatment model.
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