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Abstract: Objectives: To compare the radiotherapy dosimetry and complications in patients undergoing modified
radical mastectomy (MRM) with first-stage breast reconstruction (FSBR) versus MRM alone. The study aimed to
investigate the effect of radiotherapy on breast reconstruction aesthetics and provide evidence for personalized
treatment plans. Methods: A total of 82 female patients who underwent MRM between 2016 and 2019 were
included. They were first divided into two groups: 51 patients received FSBR (FSBR group) and 31 did not (MRM
group). Among the 59 patients who subsequently underwent radiotherapy, 28 were from the FSBR group and 31
were from the MRM group; the remaining 23 FSBR patients received no radiotherapy. Both groups received inten-
sity modulated radiation therapy (IMRT) with the parameters that Planning target volume 1 (PTV1, regional lymph
nodes) and planning target volume 2 (PTV2, chest wall) were both prescribed as 50 Gy in 25 fractions over 5
weeks. The homogeneity index (HI), conformity index (Cl), target coverage, and dose/volume of organs at risk (OARS)
were compared between these two groups. Radiotherapy-related complications were also analyzed. Additionally,
the FSBR group was further subdivided into a radiotherapy subgroup (n = 28) and a non-radiotherapy subgroup (n
= 23) to evaluate the effect of radiotherapy on breast aesthetics. Results: For OARs, the FSBR group showed better
lung protection compared to the MRM group in terms of Dmean, Dmax, V5, V20, V30, and V40 (all P < 0.05). There
were no significant differences in target coverage, HI, or Cl between the groups (both P > 0.05). The incidence of
radiodermatitis was similar (P > 0.05). The aesthetic outcomes of reconstructed breasts were significantly lower in
the radiotherapy group compared to the non-radiotherapy group (P < 0.05). Despite reduced aesthetic outcomes,
FSBR did not compromise radiotherapy dosimetry and provided better lung protection compared to MRM alone.
Conclusion: FSBR may be a viable option for patients requiring postoperative radiotherapy, as it offers comparable
dosimetry and enhanced lung protection.

Keywords: Breast reconstruction, modified radical mastectomy for breast cancer, intensity-modulated radiothera-
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Introduction the leading causes of cancer-related death
in women [2]. Modified radical mastectomy

Breast cancer ranks first in incidence and sec- (MRM) continues to be one of the most com-

ond in mortality among women worldwide [1].
Although the mortality rate has declined sig-
nificantly in recent years due to advances in
diagnosis and treatment, it remains one of

monly used surgical approaches [3], but the
resulting breast loss often leads to consider-
able psychological and emotional distress [4].
To address this, breast reconstruction has

https://doi.org/10.62347/NXLU1399


http://www.ajtr.org
https://doi.org/10.62347/NXLU1399


Radiotherapy dosimetry after breast reconstruction

become an important part of comprehensive
breast cancer management, offering improve-
ments in patients’ quality of life, mental well-
being, and body image.

In recent years, the demand for breast recon-
struction after mastectomy has increased sig-
nificantly. Studies in the United States and the
United Kingdom have reported reconstruction
rates exceeding 40-50% [5, 6]. According to
the timing of surgery, reconstruction is classi-
fied as immediate (first-stage) or delayed (sec-
ond-stage) [7]; in terms of materials, recon-
struction may involve implants or autologous
flaps [8].

Since breast reconstruction often coincides
with adjuvant therapies such as radiotherapy,
clinical decision-making has become more
complex. Although previous studies suggest
that neoadjuvant or adjuvant therapy does not
necessarily increase reconstruction complica-
tion rates [9], there is ongoing debate about the
interaction between radiotherapy and immedi-
ate reconstruction. Radiotherapy may compro-
mise the aesthetic outcomes of reconstruction
or increase complication rates, while recon-
struction itself may influence radiation plan-
ning and dosimetry.

Despite these concerns, few studies have
directly compared dosimetry between patients
undergoing MRM with immediate reconstruc-
tion and those undergoing MRM alone in the
context of modern intensity-modulated radia-
tion therapy (IMRT). Furthermore, there is li-
mited research evaluating both radiation-re-
lated complications and cosmetic outcomes
simultaneously.

This study aims to address this gap by examin-
ing whether first-stage breast reconstruction
(FSBR) compromises radiotherapy quality in
terms of target coverage, sparing of organs at
risk (OARs), and cosmetic outcomes. The find-
ings aim to inform individualized decision-mak-
ing for patients considering reconstruction in
situations where postoperative radiotherapy is
necessary.

Materials and methods

Case selection

This retrospective study included 82 female
patients who underwent MRM at The Affiliat-
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ed Hospital of Soochow University between
January 2016 and November 2019.

Inclusion criteria: (1) Pathologically confirmed
breast cancer; (2) No evidence of distant
metastasis on imaging; (3) Age between 18
and 70 years; (4) Karnofsky Performance
Status (KPS) > 70; (5) Received IMRT with a
prescribed dose of 50 Gy in 25 fractions over
5 weeks to the chest wall (planning target vol-
ume 2, PTV2) and regional lymph nodes (plan-
ning target volume 1, PTV1); (6) Complete clini-
cal and follow-up data available.

Exclusion criteria: (1) History of prior chest wall
radiotherapy; (2) Presence of other malignan-
cies; (3) Severe cardiopulmonary dysfunction
or connective tissue disorders; (4) Incomplete
radiotherapy or loss to follow-up; (5) Recon-
struction involving both implant and autolo-
gous tissue.

Among the included patients, 51 underwent
MRM with FSBR, and 31 underwent MRM
alone.

Among the included patients, 51 underwent
MRM with FSBR (FSBR group) and 31 under-
went MRM alone (MRM group). All 31 patients
in the MRM group received postoperative ra-
diotherapy; within the FSBR group, 28 patients
received radiotherapy (FSBR-RT subgroup) and
23 did not (FSBR-no-RT subgroup).

Ethical considerations

This study was approved by the Ethics Com-
mittee of The Affiliated Hospital of Soochow
University. Informed consent was waived for
the retrospective analysis of anonymized data,
as per the ethics approval. However, written
informed consent was obtained from patients
with available follow-up and aesthetic evalua-
tions during their clinical visits.

Treatment methods

Patients were positioned using a vacuum pad
or breast bracket, with alignment facilitated by
a laser positioning system. Lead markers were
placed for reference. CT simulation scans were
performed from the mandible to L2 with a 3
mm slice thickness and imported into the
Eclipse treatment planning system.
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Table 1. Comparison of general clinical information between the

get volume coverage and OAR

two groups sparing.

Item FS(?R:%;;J P M(F:}I\/L%rz;;p P value Secondary outcomes: Radi-

Tumor location 202 0.55 otherapy-related skin toxicity

) was evaluated using the Ra-

Right 28 12 diation Therapy Oncology Gr-
Left 23 19 oup criteria [10], graded from

T stage 063 073 0 to IV. Aesthetic outcomes in
1 14 7 FSBR patients were assessed
T2 32 22 at least 6 months after radio-
T3 5 2 therapy using the Harris scale:

Lymph node metastasis 6.64 0.084 excellent, good, fair, or poor,
NO 25 7 based on symmetry and sha-
N1 18 14 pe of the reconstructed versus
N2 3 5 contralateral breast.
N3 5 5 Statistical analysis

TNM stage 2.21 0.33
I 8 2 Statistical analysis was per-
I 32 19 formed using SPSS version
M 11 10 22.0. Measured data were ex-

MRM = modified radical mastectomy; FSBR = first-stage breast reconstruction.

Target delineation was performed by a senior
radiation oncologist. Clinical target volume 1
(CTV1) included regional lymphatic drainage
areas (supraclavicular and axillary nodes), and
CTV2 covered the chest wall. In patients with
implant reconstruction, the expander was ex-
cluded from CTV2, whereas in autologous re-
construction, the flap was included. Each CTV
was expanded by 0.5 cm to form the corre-
sponding planning target volumes (PTV1 and
PTV2).

OARs included the ipsilateral lung, heart,
humeral head, esophagus, trachea, and thy-
roid. OARs were also contoured and expanded
into planning risk volumes (PRVs). All patients
received IMRT with uniform planning parame-
ters and dose constraints.

Data collection and outcome definitions

Radiotherapy dosimetric indices included
Dmax, Dmean, D2, D98, V95, V105, homoge-
neity index (HI), and conformity index (Cl) for
both PTV1 and PTV2. Dose-volume data were
also recorded for OARs, including the ipsilateral
lung and heart (e.g., V5, V20, Dmean).

Primary outcomes: Dosimetric comparison be-
tween the FSBR and MRM groups regarding tar-
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pressed as mean + standard
deviation (SD), and compari-
sons were conducted using
paired t-tests. Categorical variables were ex-
pressed as frequencies or percentages and
analyzed using the Chi-square test or Fisher’s
exact test, depending on expected cell counts.
A p-value < 0.05 was considered significant.

Results
Comparison of baseline clinical characteristics

There were no significant differences in base-
line characteristics, including tumor location, T
stage, lymph node involvement, or TNM stage,
between the FSBR and MRM groups (all P >
0.05) (Tables 1 and 2).

Comparison of target area dose, Cl and HI

The dosimetric comparison of radiation plans
used in the FSBR and MRM groups is shown in
Table 3. Indices such as Dmean, D2, D9S8,
V95, V105, and HI for PTV1 (regional lymph
nodes) and PTV2 (chest wall) did not differ sig-
nificantly between the two groups (all P > 0.05).
The target area Cl also showed no significant dif-
ference (P > 0.05).

Comparison of irradiation dose and volume of
OARs

Comparison of the irradiation dose and volume
of the ipsilateral lung between the two groups
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Table 2. Radiotherapy in the two groups

Patients with

Patients without

Group Method radiotherapy radiotherapy X

FSBR (n =51) Implant reconstruction 20 20 <0.001 17.26
Autologous tissue reconstruction 8 3

MRM (n = 31) 31 0

*FSBR = first-stage breast reconstruction; MRM = modified radical mastectomy.

Table 3. Comparison of HI (Homogeneity Index), Cl (Conformity
Index) and other indices between the two groups

FSBR-RT group MRM-RT group

Index (n = 28) (n = 31) tvalue P value
PTV1
Dmean (cGy) 5092 +11.21 5065+8.64 10.28 <0.0001
D2 (cGy) 5254 + 17.72 5302 +16.42 -10.76 < 0.0001
D98 (cGy) 4752 +20.37 470512855 733 <0.0001
VI5 (%) 97.78£0.24 9745+ 0.25 5.17 < 0.0001
V105 (%) 9.70£2.48 8.838+1.54 1.58 0.12
HI 0.139+0.01 0.1551+0.01 -7.71 <0.0001
PTV2
Dmean (cGy) 5140 £ 12.11 5143 +12.46 -0.94 0.35
D2 (cGy) 5359 +17.24 5397 +15.69 -8.82 <0.0001
D98 (cGy) 4741 +23.13 4671 +4255 795 <0.0001
VO5 (%) 96.34 £ 1.48 96.02 £ 0.98 0.97 0.34
V105 (%) 19.00+3.88 27.27+350 -856 <0.0001
HI 0.161+0.01 0.175+0.01 -6.59 <0.0001
PTV (PTV1+PTV2)
Cl 0.853+0.02 0.826 +0.02 518 < 0.0001

*Dmean = mean dose; Dmax = maximum dose; D2 = dose to 2% of the volume;
D98 = dose to 98% of the volume; Vx = volume receiving > x% of the prescribed
dose; HI = homogeneity index; Cl = conformity index; FSBR = first-stage breast

reconstruction; MRM = modified radical mastectomy.

Table 4. Comparison of irradiation dose and volume of the ipsilat-
eral lung (mean + SD)

FSBR-RT group

MRM-RT group

Index (n = 28) (n=31) tvalue Pvalue
Dmean (cGy) 1429 + 34.72 1529 + 28.03 -12.09 0.03
Dmax (cGy) 5232 + 21.57 5309 + 23.85 -13.02 0.02
V5 (%) 52.64 £ 0.95 5748 + 1.71 -13.61 0.02
V10 (%) 38.96 + 1.47 41.01 + 1.46 -5.37 0.33
V20 (%) 2490 + 1.01 27.85+0.70 -12.89 0.02
V30 (%) 19.31 + 0.64 21.51 + 0.63 -13.28 0.02
V40 (%) 13.28 + 0.62 15.96 + 0.67 -15.96 <0.01

*Dmean = mean dose; Dmax = maximum dose; Vx = volume receiving > x% of
the prescribed dose; FSBR = first-stage breast reconstruction; MRM = modified

radical mastectomy.

showed that the FSBR group had better indi-

ces, including Dmean, Dmayx, V5, V20, V30, and
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V40, than the MRM group (all
P < 0.05, Table 4). The dose
and volume of the heart did
not significantly differ between
the two groups for both left
and right breast cancer (P >
0.05, Tables 5 and 6).

Comparison of radiotherapy
complications

We retrospectively compared
radiodermatitis in patients wi-
th and without breast recon-
struction. Most patients expe-
rienced Grade 2 acute skin tox-
icity, with only two cases of
Grade 3 acute toxicity or der-
matitis. The incidence of ra-
diodermatitis was not signifi-
cantly different between the
two groups (P = 0.2, Table 7).

Effect of radiotherapy on the
aesthetics of reconstructed
breast

Aesthetic evaluation of the
reconstructed breast was sig-
nificantly lower in the breast
reconstruction plus radiothe-
rapy group compared to those
who underwent breast recon-
struction without radiotherapy
(P =0.048, Table 8; Figure 1).

Discussion

This study investigated the
dosimetric outcomes and clini-
cal feasibility of postmastecto-
my radiotherapy (PMRT) in pa-
tients undergoing FSBR com-
pared to those receiving MRM

alone. Our findings suggest that FSBR does not
compromise target volume coverage and may
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eral lung

Index FSB;F:ET2g8r)oup MRZ\:I}—ET&r)oup tvalue  Pvalue
Dmean (cGy) 1004 + 9515 1017 + 6427  -043  0.67
Dmax (cGy) 5145 + 106.6 5158 + 76.13 -0.38 0.71
V5 (%) 32.44 £2.19 32.59 £ 2.57 -0.18 0.86
V10 (%) 22.36 + 1.45 2245+ 1.94 -0.15 0.88
V20 (%) 1423 +1.12 14.38 + 1.71 -0.3 0.77
V30 (%) 9.03 £ 0.93 9.10+ 1.39 -0.17 0.87
V40 (%) 5.43 £ 0.98 558 +1.31 -0.37 0.71

*Dmean = mean dose; Dmax = maximum dose; Vx = volume receiving > x% of
the prescribed dose; FSBR = first-stage breast reconstruction; MRM = modified
radical mastectomy.

Table 6. Irradiation dose and volume of the heart (right breast

cancer)

Index FSB(;%-ETg)oup MRI(\:I]-IZT:%glr)oup tvalue Pvalue
Dmean (cGy) 2454 + 1712 257.3 + 29.06 -1.25 0.23
Dmax (cGy) 1446 + 10.00 1716 + 130.7 -7.14 <0.05
V5 (%) 11.34 + 1.23 11.52 + 2.45 -0.23 0.82
V10 (%) 1.74 £ 0.29 1.76 + 0.58 -0.11 0.92
V20 (%) 0.07 £ 0.06 0.11+£0.11 -1.13 0.27
V30 (%) 0 0 - -
V40 (%) 0 0 - -

*Dmean = mean dose; Dmax = maximum dose; Vx = volume receiving > x% of
the prescribed dose; FSBR = first-stage breast reconstruction; MRM = modified
radical mastectomy.

Table 7. Comparison of radiotherapy complications in the two

groups

FSBR-RT group MRM-RT group

Radiodermatitis (n = 28) (n=31) P value X2
Grade O 0 0 <0.05 3.22
Grade | 2 (7.1%) 5 (16.1%)

Grade Il 24 (85.8%) 26 (83.9%)

Grade lll 2 (7.1%) 0

Grade IV 0 0

*FSBR = First-Stage Breast Reconstruction; MRM = Modified Radical Mastectomy.

Table 8. Aesthetic evaluation of reconstructed breasts with or
without radiotherapy

Aesthetic FSBR-RT FSBR-no-RT pvalue %
Grade subgroup (n =28) subgroup (n = 23)

Excellent 0 (0%) 4 (17.4%) <0.05 9.51
Good 20 (71.4%) 18 (78.3%)

Fair 4 (14.3%) 1(4.3%)

Poor 4 (14.3%) 0 (0%)

*FSBR = First-Stage Breast Reconstruction; MRM = Modified Radical Mastectomy.
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offer better protection for the
ipsilateral lung, although so-
me decrease in aesthetic out-
comes was observed among
patients receiving postopera-
tive radiotherapy.

Previous studies have raised
concerns regarding the com-
patibility of breast reconstruc-
tion with radiotherapy plann-
ing [11], particularly with re-
gard to potential compromise
in target coverage. However,
our results demonstrated th-
at the FSBR group achieved
comparable homogeneity in-
dex (HI), conformity index (CI),
and coverage of planning tar-
get volumes (PTV1 and PTV2)
compared to the MRM group.
This aligns with findings from
Koutcher et al. [12], who re-
ported satisfactory PTV cover-
age in 95% of patients under-
going IMRT after expander-
implant reconstruction. Simi-
larly, a prospective study in-
volving 93 patients with bre-
ast reconstruction showed ex-
cellent target coverage even
when internal mammary lymph
nodes were included (VO0% =
98.5%, VO95% = 99.7%) [13].
Advances in radiotherapy te-
chnologies such as IMRT and
VMAT may help overcome the
limitations seen in earlier stu-
dies using conventional tech-
niques, which reported com-
promised plans in reconstruct-
ed patients [14].

Regarding sparing of OARs,
our study found that FSBR
patients had significantly low-
er doses to the ipsilateral
lung across multiple indices
(Dmean, Dmax, V5-V40) com-
pared to MRM patients. This
may be due to changes in
chest wall contouring and tar-
get delineation strategies th-
at exclude prosthetic compo-
nents, as recommended by up-
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Breast reconstruction without radiotherapy —

Breast reconstruction+radiotherapy

P:0.048
Poor
Hl Fair
3 Good
1 Excellent
I I | 1
0 10 20 30 40

Figure 1. Effect of radiotherapy on the Aesthetic evaluation of reconstructed breast.

dated guidelines for PMRT in reconstructed
patients [15]. Ohri et al. [16] similarly report-
ed better lung dose profiles in reconstructed
patients, including lower Dmean and V20 val-
ues. Koutcher et al. [12] and Ben-David et al.
[17] also found that appropriate planning co-
uld maintain low heart and lung exposures,
even when internal mammary nodes were
included.

Despite the dosimetric advantages, we ob-
served a significantly lower aesthetic score in
the FSBR group that received radiotherapy
compared to those who did not. Radiotherapy
may affect the quality of reconstructed breasts
by inducing tissue fibrosis, volume loss, or cap-
sular contracture. This trend has been con-
firmed by prior studies, such as Cordeiro et al.
[18], who reported lower aesthetic scores and
satisfaction in patients receiving post-recon-
struction radiotherapy. Another retrospective
study from Tianjin Medical University involving
370 reconstructed breasts also noted incre-
ased late complications and fat necrosis in the
radiotherapy group [19]. However, long-term
satisfaction with autologous reconstruction re-
mains high, even exceeding that of breast-con-
serving surgery in large surveys [20].

From a clinical perspective, our study supports
the feasibility of FSBR in patients who require
postoperative radiotherapy. With proper plan-
ning and modern radiotherapy techniques, ade-
quate target coverage and acceptable toxicity
profiles can be achieved. The potential trade-
off in cosmetic outcomes should be openly dis-
cussed with patients during multidisciplinary
decision-making.
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This study has several limitations. It is a single-
center retrospective analysis with a relatively
small sample size, which may limit the general-
izability of the findings. Additionally, aesthetic
assessment was based on subjective scoring,
and long-term complication data were not fully
included. Further prospective studies with larg-
er cohorts and long-term follow-up are warrant-
ed to validate our results and refine patient
selection criteria.

In conclusion, FSBR may be a viable option for
selected breast cancer patients undergoing
PMRT. It appears to provide non-inferior target
coverage and better lung protection compared
to MRM alone, though some compromise in
aesthetic outcomes may occur. Careful patient
selection and individualized planning remain
essential to optimizing outcomes.

Acknowledgements

This study was supported by the Special fund
for clinical research of China International
Medical Exchange Foundation, Grant/Award
Number: Z-2014-06-19403; and Minsheng sci-
ence and Technology Foundation of Suzhou,
Grant/Award Number: SYS2019037.

Patients who participated in this research,
signed the informed consent and had complete
clinical data.

Disclosure of conflict of interest
None.

Address correspondence to: Jinli Li and Jianping
Wang, Department of Radiation Oncology, The First
Affiliated Hospital of Soochow University, No. 899

Am J Transl Res 2025;17(10):8305-8311



Radiotherapy dosimetry after breast reconstruction

Pinghai Road, Suzhou 215000, lJiangsu, China.
E-mail: 1j12049@163.com (JLL); pdhpj5@163.com
(JPW)

References

[1] Siegel RL, Miller KD, Wagle NS and Jemal A.
Cancer statistics, 2023. CA Cancer J Clin
2023; 73: 17-48.

[2] Hong W and Dong E. The past, present and fu-
ture of breast cancer research in China. Can-
cer Lett 2014; 351: 1-5.

[3] Keelan S, Flanagan M and Hill ADK. Evolving
trends in surgical management of breast can-
cer: an analysis of 30 years of practice chang-
ing papers. Front Oncol 2021; 11: 622621.

[4] Cagli B, Cogliandro A, Barone M and Persichet-
ti P. Quality-of-life outcomes between mastec-
tomy alone and breast reconstruction: com-
parison of patient-reported BREAST-Q and
other health-related quality-of-life measures.
Plast Reconstr Surg 2014; 133: 594e-595e.

[5] Jagsi R, Jiang J, Momoh AO, Alderman A, Gior-
dano SH, Buchholz TA, Kronowitz SJ and Smith
BD. Trends and variation in use of breast re-
construction in patients with breast cancer un-
dergoing mastectomy in the United States. J
Clin Oncol 2014; 32: 919-926.

[6] Mylvaganam S, Conroy E, Williamson PR,
Barnes NLP, Cutress RI, Gardiner MD, Jain A,
Skillman JM, Thrush S, Whisker LJ, Blazeby JM,
Potter S and Holcombe C; iBRA Steering
Group; Breast Reconstruction Research Col-
laborative. Variation in the provision and prac-
tice of implant-based breast reconstruction in
the UK: results from the iBRA national practice
questionnaire. Breast 2017; 35: 182-190.

[71 Lee KT and Mun GH. Comparison of one-stage
vs two-stage prosthesis-based breast recon-
struction: a systematic review and meta-analy-
sis. Am J Surg 2016; 212: 336-344.

[8] EltahirY, Werners LLCH, Dreise MM, Zeijlmans
van Emmichoven IA, Werker PMN and de Bock
GH. Which breast is the best? Successful au-
tologous or alloplastic breast reconstruction:
patient-reported quality-of-life outcomes. Plast
Reconstr Surg 2015; 135: 43-50.

[9] Schaverien MV and Munnoch DA. Effect of
neoadjuvant chemotherapy on outcomes of
immediate free autologous breast reconstruc-
tion. Eur J Surg Oncol 2013; 39: 430-436.

[10] Cox JD, Stetz J and Pajak TF. Toxicity criteria of
the Radiation Therapy Oncology Group (RTOG)
and the European Organization for Research
and Treatment of Cancer (EORTC). Int J Radiat
Oncol Biol Phys 1995; 31: 1341-1346.

[11] EI-Sabawi B, Sosin M, Carey JN, Nahabedian
MY and Patel KM. Breast reconstruction and
adjuvant therapy: a systematic review of surgi-
cal outcomes. J Surg Oncol 2015; 112: 458-
464.

8311

[12]

(14]

(16]

[17]

(18]

[20]

Koutcher L, Ballangrud A, Cordeiro PG, McCor-
mick B, Hunt M, Van Zee KJ, Hudis C and Beal
K. Postmastectomy intensity modulated radia-
tion therapy following immediate expander-im-
plant reconstruction. Radiother Oncol 2010;
94: 319-323.

Lee JA, Yoon WS, Chung SY, Yang DS, Lee S,
Park YJ, Kim CY, Son GS and Yoon ES. Can in-
tensity-modulated radiation therapy spare the
central flapped area while encompassing the
target volume in radiotherapy after immediate
breast reconstruction? J Med Imaging Radiat
Oncol 2013; 57: 595-602.

Motwani SB, Strom EA, Schechter NR, Butler
CE, Lee GK, Langstein HN, Kronowitz SJ, Meric-
Bernstam F, Ibrahim NK and Buchholz TA. The
impact of immediate breast reconstruction on
the technical delivery of postmastectomy ra-
diotherapy. Int J Radiat Oncol Biol Phys 2006;
66: 76-82.

Mutter RW. ESTRO ACROP consensus guide-
line for target volume delineation in the setting
of postmastectomy radiation therapy after im-
plant-based immediate reconstruction for ear-
ly stage breast cancer. Radiother Oncol 2019;
141: 329-330.

Ohri N, Cordeiro PG, Keam J, Ballangrud A, Shi
W, Zhang Z, Nerbun CT, Woch KM, Stein NF,
Zhou Y, McCormick B, Powell SN and Ho AY.
Quantifying the impact of immediate recon-
struction in postmastectomy radiation: a large,
dose-volume histogram-based analysis. Int J
Radiat Oncol Biol Phys 2012; 84: e153-159.
Ben-David M, Granot H, Gelernter | and Sche-
flan M. Immediate breast reconstruction with
anatomical implants following mastectomy:
the radiation perspective. Med Dosim 2016;
41: 142-147.

Cordeiro PG, Pusic AL, Disa JJ, McCormick B
and VanZee K. Irradiation after immediate tis-
sue expander/implant breast reconstruction:
outcomes, complications, aesthetic results,
and satisfaction among 156 patients. Plast
Reconstr Surg 2004; 113: 877-881.

He S, Yin J, Robb GL, Sun J, Zhang X, Li H, Liu J
and Han C. Considering the optimal timing of
breast reconstruction with abdominal flaps
with adjuvant irradiation in 370 consecutive
pedicled transverse rectus abdominis myocu-
taneous flap and free deep inferior epigastric
perforator flap performed in a Chinese oncolo-
gy center: is there a significant difference be-
tween immediate and delayed? Ann Plast Surg
2017; 78: 633-640.

Atisha DM, Rushing CN, Samsa GP, Locklear
TD, Cox CE, Shelley Hwang E, Zenn MR, Pusic
AL and Abernethy AP. A national snapshot of
satisfaction with breast cancer procedures.
Ann Surg Oncol 2015; 22: 361-369.

Am J Transl Res 2025;17(10):8305-8311


mailto:ljl2049@163.com
mailto:pdhpj5@163.com

