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Background: Biological matrix can provide coverage of compromised muscle and augment
the subpectoral pocket in the one-stage reconstruction. However, few studies compared one
stage implant-based breast reconstruction with and without biological matrix. The primary
endpoint of our study was to assess the patient-reported outcomes (PROs) based on
BREAST-Q version 2.0 and analyze complications between SIS matrix-assisted implantbased breast reconstruction (IBBR) and no-matrix-assisted IBBR.
Methods: This retrospective single-center study was conducted from May 2015 to
April 2019, and we analyzed 155 patients who underwent one-stage IBBR with at least
1 year of follow-up. Seventy-nine patients underwent one-stage IBBR with SIS matrix group
and 76 patients underwent one-stage IBBR without SIS matrix group were evaluated of
PROs with BREAST-Q version 2.0 (from 3 different domains) and compared with complica
tions. Complications occurred in patients were divided into major complications and minor
complications.
Results: In the satisfaction domain, the mean score for satisfaction with breasts was 60.27
(17.71) in the SIS matrix group and 54.49 (14.76) in the no-matrix group, p=0.045. The
multivariate logistic regression for postoperative complications in the whole series pointed
out a statistical significance for age>40 years old (odds ratio 3.314, 95% CI 1.012–10.854,
p=0.048) and patients with endocrine therapy (odds ratio 0.260, 95% CI 0.092–0.736,
p=0.011).
Conclusion: Patients who underwent SIS matrix-assisted one-stage IBBR yield better
results in PROs of satisfaction with breasts. Other domains and complications between the
two groups had no significant difference.
Keywords: breast cancer, one-stage implant-based breast reconstruction, biological matrix,
BREAST-Q version 2.0

Introduction
Implant-based reconstruction becomes more popular in the therapeutic course follow
ing skin- and nipple-sparing mastectomy (SSM/NSM).1 The advent of biological
matrix can provide coverage of compromised muscle and fascia to increase the
structural strength and augment the subpectoral pocket in the direct-to-implant recon
struction (one-stage).2 Direct-to-implant reconstruction with biological matrix can
avoid the need for an additional operation in tissue expander/implant reconstruction
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(two-stage). However, whether biological matrix can really
improve aesthetic outcome has always been a debate during
the past decade.
Biological tissue-derived matrices are composed of
human or animal tissues such as dermis, pericardium, or
small intestine submucosa, and acellular dermal matrices
(ADMs) are commonly used in the implant-based breast
reconstruction (IBBR).3 The clinical use of biological
matrix has changed the technique of implant-based breast
reconstruction. However, outcomes of studies of IBBR with
biological matrices vary widely. Some studies had demon
strated the benefits of ADMs and other biological matrices.
As the extension of the elevated pectoralis major muscle,
the biological matrix can directly support the implant so that
the skin can avoid the negative consequence of internal
pressure of the implant. It is also thought to achieve a goodlooking breast in the cosmetic outcome. And biological
matrix can possibly reduce the incidence of capsular
contraction.4–7 However, some conclusions did not yield
superior results in surgery with biological matrix. As a nonvascularised material in a setting with poorly circulated
mastectomy flaps, the use of biological matrix in breast
reconstruction might increase the risk of complications.8,9
And a previous prospective randomized trial showed that
implant removal and other surgical complications were
significantly higher in one-stage IBBR with ADM.10
With a general shift in health care towards patientcenteredness and with the improvement of surgical tech
niques, surgeons not only value the basic outcomes of
surgical results but pay more attention to understand the
patient-reported outcomes (PROs) following breast
reconstruction.11 BREAST-Q, which was introduced
since 2009, has been increasingly used and has become
the gold standard to assess PROs after breast reconstruc
tion in many countries. And the BREAST-Q version 2.0
has changed some scales in detail to better assess healthrelated quality of life (QOL) and patient satisfaction.12,13
However, outcomes of patient satisfaction after biological
matrix-assisted breast reconstruction are scarce.
Currently, a wide variety of biological matrices have been
increasingly used in IBBR. SIS matrix (Biodesign Surgisis,
Cook Biotech), which is derived from porcine small intestine
submucosa, is used in IBBR to offload the weight of the
implant from the lower pole of the tissue envelope.14 Many
researches have studies different biological matrices’ value
between one-stage and two-stage IBBR.15–17 To our knowl
edge, seldom studies have analyzed the surgical outcomes
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and PROs only based on one-stage IBBR and evaluating
PROs with BREAST-Q version 2.0.
The primary endpoint of this study was to assess the
PROs based on BREAST-Q version 2.0 between SIS
matrix-assisted one-stage IBBR and no-matrix-assisted
one-stage IBBR. Besides, the second endpoint is to ana
lyze the complications between the two groups.

Methods
Study Population
This retrospective study is to evaluate PROs in postmastectomy breast reconstruction which is approved by
the Good Clinical Practice Center of Cancer Hospital,
Chinese Academy of Medical Sciences, and Peking
Union Medical College, and all participants had written
the informed consent before the study. Patients in this
study undergoing direct-to-implant reconstruction from
May 2015 to April 2019 were eligible for inclusion in
our single cancer center. Two breast oncology surgeons
were included in our study to perform the one-stage
implant-based breast reconstruction. Patients undergoing
one-stage IBBR with SIS matrix or without matrix were
diagnosed with breast cancer by pathology at least one
side, and only patients with a minimum follow-up of
1year from reconstruction were included. Exclusion cri
teria included patients <18 years of age, contraindications
with porcine, and patients who previously underwent
breast plastic surgery.

Questionnaire Collection
PROs were measured with BREAST-Q version 2.0, which
include 1) the health-related QOL domain (psychosocial
well-being, physical well-being: chest, and sexual well
being), 2) the satisfaction domain (satisfaction with
breasts, satisfaction with implants) and 3) the experience
domain (satisfaction with surgeon). Values for BREAST-Q
2.0 subscales were converted to the equivalent Rasch
transformed scores that range from 0 to 100, by using
the scoring table. And higher scores reflect a superior
patient satisfaction or better QOL.18,19 Surveys were com
pleted online or by mobile-phone with questionnaires.

Patient Variables
Baseline data collected during the initial consultation
included age, body mass index (BMI), SIS matrix or not,
implant volume, laterality (unilateral versus bilateral pro
cedures), Histology, lymph node management (sentinel
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lymph node or axillary lymph node dissection), Surgical
type (NSM/SSM), time to drain removal, whether wearing
a good-fitting sports bra, neoadjuvant/adjuvant chemother
apy, radiation therapy, hormone therapy, targeted therapy,
diabetes, smoking status (current or former), and the
length of follow-up.

Complications
Postoperative complications were assessed, including ser
oma, infections, implant loss, tumor recurrence/metastasis,
dehiscence, capsular contracture, skin flap necrosis, nip
ple-areola complex necrosis, hematoma, implant displace
ment, and chronic pain. Complications in this study were
divided into major and minor complications.19,20 Major
complications were designated as those requiring reopera
tion. And minor complications were these which can be
treated in dressing rooms.

Surgical Techniques
The surgical techniques used were similar in both SIS
matrix-assisted and no-matrix-assisted IBBR. During sur
gery, all rules for hygienic prosthetic surgery were fol
lowed meticulously to reduce the likelihood of bacterial
contamination. Patients with no cefazolin allergy received
one prophylactic dose of an antibiotic 30 min before
surgical incision and two doses in the 24 h after surgery.
All patients received mentor implants (Mentor, CPG331
Gel Breast Implant, Cohesive III, Leiden, The
Netherlands). Before handling the implant, gloves of sur
geons on the operating table were changed. The implant
and the SIS matrix were infiltrated with antibiotic solution
at least 10 minutes (100 mL normal saline solution con
taining 40 mg gentamicin and 0.5 mg adrenaline) before
submuscular IBBR.
The technique for one-stage IBBR with SIS matrix was
to release the inferior origin of the pectoralis major muscle
and create a subpectoral pocket. And the SIS matrix was
fixed to the chest wall to cover and support the lower and
lateral areas of the implant. The SIS matrix sized
5 cm×30 cm was tailored accordingly to the individual
case, and it was used to completely close the pocket accord
ing to the insufficiency of pectoralis major muscle. The
decision on whether to perform SIS matrix-assisted or nomatrix-assisted IBBR was made mainly according to the
sufficiency of the pectoralis major muscle during the opera
tion and also based on preoperatively risk factors (such as
patients who had contraindications with porcine and patients
who request to use the biological matrix to assist their breast
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reconstruction). If pectoralis major muscle was deemed suf
ficient to completely cover the implant, the surgeon could do
one-stage IBBR without SIS matrix (supplement with serra
tus anterior if necessary). The technique for one-stage IBBR
without SIS matrix was similar before covering the pocket.
If the pectoralis major muscle was not enough, the surgeon
needed to appropriately separate the serratus anterior to fix
to the lower and lateral edge of the pectoralis major muscle
to completely cover the implant. Before stitching the skin,
the wound bed was rinsed with a large quantity of 0.9%
saline\povidone-iodine solution. Two drains were placed at
the exit of the inframammary fold, one between the implant
and the axilla, and one in the lateral breast gutter. The drains
remained in place for at least 7 days until the output was less
than 20 mL in 24 h. After surgery, all patients were
instructed to wear a good-fitting sports bra for at least 1
month to help create a better postoperative shape. And the
good-fitting sports bra could also help to avoid implant
malposition during the early postoperative stage.
Patients were provided an informed consent for clinical
photographs to be used for academic purposes. And
Figures 1 and 2 show the comparative photographs before
and after one-stage IBBR.

Statistical Analysis
Descriptive statistics were used for patients’ demo
graphics, disease-related variables, treatment-related vari
ables, and clinical outcomes. Baseline demographics and
complications were analyzed with Student’s tests for con
tinuous variables, Pearson chi-square tests, and WilcoxonMann–Whitney test for categorical variables. To further
explore the effects of procedure type on outcomes, the
main patient- and surgery-related variables were entered
into logistic regression models for the occurrence of post
operative major/minor complications. And results are
expressed as odds ratios with 95% CIs.
Mean [standard deviation (SD)] BREAST-Q Version
2.0 scores of post-operation were reported for the overall
cohort, and we assessed differences between groups using
Student’s tests.
We used IBM SPSS (version 25) for statistical analyses
and the level of significance used for all analyses was two
tailed and set at p < 0.05.

Results
Among 155 one-stage IBBR patients captured in the insti
tutional database, one-stage IBBR with SIS matrix was
done in 79 (51.0%) patients and one-stage IBBR without
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Figure 1 Unilateral, left nipple-sparing mastectomy and one-stage implant-based breast reconstruction with SIS matrix. A 40-year-old woman who was diagnosed with
invasive carcinoma and she was treated with neoadjuvant chemotherapy before surgery (above). Photos at 1 year postoperatively (below).

Figure 2 Bilateral nipple-sparing mastectomy and one-stage implant-based breast reconstruction without matrix. A 27-year-old woman with bilateral invasive carcinoma and
axillary lymph node metastasis before surgery (above). Photos at 1year postoperatively (below).

SIS matrix was done in 76 (49%) patients. In total, 131
(84.5%) patients of 155 completed BREAST-Q Version
2.0 at postoperative year 1 or greater.

Sociodemographic Results and Medical
History
Patients’ baseline characteristics were similar in the two
groups (Table 1). The mean age of all included women
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was 40.3 (7.16 Y) years and the overall mean BMI was
21.82 (SD 2.20) kg/m.2 In both groups, 5(3.32%) patients
had a history of smoking, and they all stop smoking after
reconstruction. There were no patients who had a history
of diabetes in the study. All of the 155 operations were
therapeutic with cancer pathology results and there was no
prophylactic surgery. The mean follow-up after placement
of the definite implant at the time of completing the
BREAST-Q version 2.0 was 17.55 months (SD 4.83) in
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Table 1 Baseline Characteristics of the Included Patients Who Received Breast Reconstruction Surgeries
Characteristics

SIS Mesh (n=79)

No-Mesh (n=76)

P value

Mean age, years (SD)
Mean BMI, kg/m2 (SD)

41.14(7.03)
21.73(2.20)

39.43(7.23)
21.91(2.21)

0.139
0.617

Mean implant volume, cc (SD)

231.58(53.27)

237.70(56.45)

0.489

37(46.8)
42(53.2)

29(38.2)
46(60.5)

0(0)

1(1.3)

DCIS
Invasive carcinoma

16(20.3)
20 (25.3)

8(10.5)
25(32.9)

Carcinoma and DCIS

40(50.6)

37(48.7)

Others
Axillary resection, n (%)

3(3.8)
32(40.5)

6(7.9)
21(27.6)

0.127

Sentinel node

52(65.8)

58(76.3)

0.161

NSM

59(74.7)

61(80.3)

SSM

20(25.3)

15(19.7)

21.08(9.53)

16.52(7.61)

Non-wore

30(38.0)

12(15.8)

wore

49(62.0)

64(84.2)

4(5.1)
0

1(1.3)
0

0

0

Neoadjuvant chemotherapy, n (%)
Adjuvant Chemotherapy, n (%)

9(11.4)
46(58.2)

4(5.3)
48(63.2)

0.274
0.622

Radiotherapy status, n (%)

16(20.3)

12(15.8)

0.534

Hormone therapy, n (%)
Targeted therapy, n (%)

52(65.8)
20(25.3)

44(57.9)
17(22.4)

0.326
0.709

Mean Duration of Follow-Up at Time of BREAST-Q, Months (SD)

17.55(4.83)

33.37(16.65)

0.000
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Unilateral reconstruction, n (%)
Right
Left
Bilateral reconstruction, n (%)

0.332

0.194

Histology, n (%)

0.048

Surgical type, n (%)

Days to drain removal, days (SD)

0.446

0.001

Good-fitting sports bra condition, n (%)

0.002

Smoking status, n (%)
Former
Current
Diabetes mellitus, n (%)

0.367

Treatment

the one-stage group and 33.37 months (SD 16.65) in the
two-stage group.

Surgical and Cancer-Related
Characteristics
Unilateral treatment was predominant with the patients of
154 (99.4%), and the bilateral treatment of patients was only
1(0.6%). Among all patients, NSM was more common in 120
(77.4%) patients than SSM in 35 (22.6%) patients. The mean
implant size was 234.6 (54.76) cc in the two groups. In total,
24 (15.5%) patients underwent IBBR for ductal carcinoma

Cancer Management and Research 2020:12

in situ (DCIS), 45 (29.0%) patients had invasive carcinoma,
77 (49.7%) patients were diagnosed of carcinoma with
DCIS, and 9(5.8%) patients had other kinds of malignant
tumors. There were 110 (71.0%) patients with sentinel lymph
node management and 53 (34.2%) patients with axillary
lymph node dissection. A total of 13 (8.4%) patients under
went neoadjuvant chemotherapy, and no patients underwent
adjuvant radiotherapy. After reconstruction, treatment with
adjuvant chemotherapy was in 94 (60.6) patients, and
patients who received postoperative radiation therapy were
28 (18.1%). Endocrine therapy was given to 96 (61.9)
patients and 37 (23.9) patients received targeted therapy.
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Table 2 Postoperative Scales of BREAST-Q Version 2.0
Items

SIS Mesh

No-Mesh

P value

Available questionnaires, n

68(86.1%) of 79

63(82.9%) of 76

0.660

68(86.1%) of 79
73.52(19.96)

63(82.9%) of 76
72.22 (18.8)

0.703

Data available, n (%) of N

68(86.1%) of 79

63(82.9%) of 76

Mean (SD)

60.27(17.71)

54.49 (14.76)

0.045

Data available, n (%) of N
Mean (SD)

68(86.1%) of 79
6.04(1.44)

63(82.9%) of 76
5.84 (1.57)

0.443

Physical well-being: chest
Data available, n (%) of N

68(86.1%) of 79

63(82.9%) of 76

39.60(17.39)

36.83 (20.29)

Data available, n (%) of N

40(50.6%) of 79

40(52.6%) of 76

Mean (SD)

50.95(26.47)

48.1 (18.21)

0.577

68(86.1%) of 79
85.49(21.38)

63(82.9%) of 76
81.81 (23.07)

0.348

Psychosocial well-being
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Data available, n (%) of N
Mean (SD)
Satisfaction with breast

Satisfaction with implants

Mean (SD)
Sexual well-being

Satisfaction with surgeon
Data available, n (%) of N
Mean (SD)

Two drains were used in all cases, and the last drain
was removed at the day of 18.8 (SD 8.91). In total, 113
(72.9%) patients wore the postoperative good-fitting sports
bra the next day after surgery, and 42 (27.1%) patients did
not follow the doctor’s advice without wearing a goodfitting sports bra. (Table 1)

BREAST-Q Version 2.0 Scores
Of the two cohorts, the postoperative BREAST-Q Version
2.0 was completed by 68 (86.1%) of 131 patients in the
SIS matrix-assisted one-stage IBBR group, and 63
(82.9%) of 131 patients in the no-matrix-assisted onestage IBBR group (Table 2) In the satisfaction domain,
the mean score for satisfaction with breasts was 60.27
(17.71) in the SIS matrix group and 54.49 (14.76) in the
no-matrix group, p=0.045. In the health-related QOL and
the experience domains, the mean score for the SIS matrix
group and no-matrix group were no statistically significant
differences.
In total, 12 (15.2%) of 79 patients in the SIS matrixassisted one-stage IBBR group and 13 (17.1%) of 76 patients
can not complete the questionnaire. For the reason of implant
removal, 3 (3.80%) patients refused to complete the ques
tionnaire in the SIS matrix-assisted IBBR group and 2
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(2.63%) patients in the no-matrix-assisted IBBR group.
Because of the cosmetically unsatisfactory results, there
were 7 (8.86%) patients who refused to complete the ques
tionnaire in the SIS matrix-assisted IBBR group and 7
(9.21%) patients in the no-matrix-assisted IBBR group. In
the two cohorts, 5 (3.23%) people were lost of follow-up
during the questionnaire survey, with 2 (2.53%) in the SIS
matrix-assisted IBBR group and 3(3.95%) in the no-matrixassisted IBBR group. Due to the major complication of
metastasis to the lung, 1(1.32%) patient in the no-matrixassisted IBBR group refused to complete the questionnaire.

Complications
Major complications (reoperations) occurred in 5 (6.33%)
patients in the SIS matrix-assisted one-stage IBBR group,
compared with 3 (3.95%) in the no-matrix-assisted onestage IBBR group. In the no-matrix-assisted one-stage
IBBR group, there was 1 (1.32%) case of lung metastasis
which was treated with surgery and chemotherapy
(Table 3) Cases of minor complications in the SIS matrix
group were 9 (11.4%), and there were 5 (6.6%) minor
complications occurred in the no-matrix group. The most
common minor complications were seroma [n = 8
(5.17%)] in the two groups.
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Table 3 Univariate Analysis Results of the Complications Between SIS Matrix-Assisted One-Stage IBBR Group and No-MatrixAssisted One-Stage IBBR Group
Complications

SIS Mesh (n=79)

No-Mesh (n=76)

P value

Major complications

5(6.3)

3(3.9)

0.720

Minor complications
Seroma

9(11.4)
6 (7.6)

5(6.6)
2(2.6)

0.403
0.277

Infections

4(5.1)

0(0)

0.120

Implant loss
Recurrence/metastasis

5(6.3)
0(0)

2(2.6)
1(1.3)

0.443
0.490

Dehiscence
Capsular contracture

2(2.5)
0(0)

2(2.6)
2(2.6)

1.000
0.239

NAC necrosis

2(2.5)

1(1.3)

1.000

Prosthesis malposition
Chronic pain

0(0)
2(2.5)

1(1.3)
1(1.3)

0.490
1.000

For implant removal and reoperations, there were 5
(6.33%) patients in the SIS matrix-assisted one-stage
IBBR group and 2 (2.63%) patients in the no-matrixassisted one-stage IBBR group who had reoperations to
remove implants. Among the 7 (4.52%) in 155 patients, 6
(3.87%) removal surgeries were done because of wound
healing problems (necrosis, wound dehiscence, and wound
infection). The other 1 (0.65%) removal was due to the
uncomfortability of implant and she finally chose to
replace it with autologous reconstruction.
The multivariate logistic regression for postoperative
complications (both major and minor complications) in the
whole series pointed out a statistical significance for
age>40 years old (odds ratio 3.314, 95% CI 1.012–10.854,
p=0.048), and patients with endocrine therapy (odds ratio
0.260, 95% CI 0.092–0.736, p=0.011). Other variables
show no significant influence on the complications in our
study.
During the survey, the overall survival rate was 100%,
and no patients underwent locoregional recurrence, except
1 (0.65%) patient with lung metastasis.

Discussion
Acellular dermal matrices, as biological matrices, were
first described in IBBR in 2005.21,22 Since then, this tech
nique has increasingly been used and been overwhel
mingly promising. Besides, different kinds of biological
and synthetic matrices have been introduced to support
implant-based breast reconstruction.23–25 These matrices
can allow for increasing the volume of the submuscular
pouch, potentially increasing the number of one-stage
breast reconstructions. However, there is still a lack of

Cancer Management and Research 2020:12

high-quality evidence to demonstrate the impact of biolo
gic matrix use on the outcomes of IBBR. Most studies
were based on one-stage IBBR and two-stage IBBR, and
some studies compared outcomes between two different
matrices based on one-stage IBBR or two-stage IBBR. We
review and summarize some large sample studies regard
ing biological matrices or synthetic meshes based on onestage IBBR or two-stage IBBR (Table 5).26–28 To our
knowledge, few studies have compared one-stage IBBR
with and without ADM. Our retrospective study tried to
investigate these possible benefits of SIS matrix-assisted
one-stage IBBR relative to no-matrix-assisted one-stage
IBBR.
For patient-reported QOL, scores of BREAST-Q ver
sion 2.0 showed that patients who underwent matrixassisted IBBR felt better than no-matrixed patients in the
domain of satisfaction with breast. This result was mea
sured after surgery at least one year, and it demonstrated the
benefits of biological matrix to make women feel more
satisfied with their breasts postoperatively. From the
patients’ view, biological matrix and ADMs might create
a more natural-looking breast. In the domain of the healthrelated QOL and satisfaction with surgeon, we found that
there was no significant difference between the two groups.
With the longer survivorship of breast cancer, the
patient’s perspective of care becomes more and more
important in outcome discussions and assessment.29,30
The BREAST-Q is used to measure response to treatment
by clinicians in real-world practice, investigators in clin
ical trials, and by institutions for quality improvement
initiatives.31 BREAST-Q version 2.0, which was updated
from 2017, could better reflect the health-related quality of
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life of patients from more comprehensive views. The
whole completion rate of postoperative questionnaire was
84.5%, and only 5(3.23%) patients who did not have major
complication refusing the questionnaire. The completion
rates were no more than 80% in some previous
researches.16,32,33 The higher completion rate in our
study demonstrated the patients’ satisfaction with recon
structions. And in the patients’ experience domain, the
mean score of satisfaction with surgeon was 85.49
(21.38) in SIS matrix-assisted one-stage IBBR group and
81.81 (23.07) in another group. These reflected the experi
enced surgical techniques of our surgeons, and we could
also find this point from the lower mean scores of physical
well-being: chest (the lower scores reflected a better out
come in this scale). In the health-related QOL domain, the
mean scores of psychosocial well-being were 73.52
(19.96) and 72.22 (18.8) in the two groups, and it shows
that the reconstruction can give patients good health and
self-esteem. However, the limitation is that we lack the
preoperative research to compare the expectations of
patients. For the sexual well-being domain, the completion
rates dropped to 50.6% in SIS matrix-assisted one-stage
IBBR and 52.6% in no-matrix-assisted one-stage IBBR.
Some patients chose to skip the sexual questions which
made them feel uncomfortable, and it indicated the con
servative of women in China to some extent.
Comparing complications was the second endpoint in
our study. We found no significant difference between the
two groups, no matter the major complications or minor
complications. Although some previous studies discovered
that one-stage IBBR with ADM was associated with
higher odds ratios for surgical complications, reoperation,
and removal of the implant.10,34 In our study, we also
found a lower whole complication rate than previous
researches, and the rate aligned with other previous retro
spective studies.6,35,36 From baseline characteristics, we
noticed that there only 5 former smokers and no diabetics
in the two groups, and maybe this was the reason for the
lower complication rate. In our institution, we usually did
not suggest patients with diabetes to have reconstruction
with implants, because diabetics can result in many dis
advantages for wound healing and other complications
from the general surgery’s view. And the 5 patients who
smoked all gave up smoking after reconstruction with our
recommendations.
However, patients who underwent SIS matrix-assisted
one-stage IBBR had longer days [21.08 (9.53)] to remove
drains comparing with no matrix group [16.52 (7.61)],
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P=0.001. And Hadar Israeli Ben-noon et al37 also reported
that immediate prosthetic breast reconstruction with ADM
could increase time to drain removal. Although, we did not
find higher odds ratios of drain removal factor from multi
variate logistic analysis for whole complications.
Due to the lower complication rate and not so many
patients enrolled, we decided to analyze major and minor
complications together using multivariate logistic analy
sis in the whole series. Age older than 40 years old and
body mass index greater than 25 kg/m2 were assigned as
categorical variables and risk factors in the multivariate
logistic analysis (Table 4) From the outcomes, age older
than 40 years old had an increased comparative risk with
patients who were under 40 years old (odds ratio 3.314,
95% CI 1.012–10.854, p=0.048). And treatment with
Table 4 Multivariate Logistic Analysis of Patient and SurgeryRelated Characteristics as Risk Factors for Postoperative
Complications (Major + Minor) in the Whole Series
Characteristics

OR

95% CI

P value

Mean age, years, n (%)

3.314

1.012–10.854

0.048

3.607

0.754–17.266

0.108

0.993
0.676

0.983–1.004
0.156–2.938

0.211
0.601

0.803

0.252–2.556

0.711

0.363

0.110–1.201

0.097

0.964

0.896–1.037

0.321

1.116

0.323–3.857

0.862

Smoking status, n (%)

0.000

0.000–0.000

0.999

Treatments
Adjuvant chemotherapy, n (%)

>40
≤40
BMI, kg/m2, (SD)
>25
≤25
Mean implant volume, cc (SD)
Histology, n (%)
DCIS
Invasive carcinoma and others
Axillary resection, n (%)
Surgical type, n (%)
NSM
SSM
Days to drain removal, days
(SD)
Good-fitting sports bra
condition, n (%)
Wore
No wore

2.737

0.545–13.735

0.221

Chemotherapy, n (%)

0.767

0.216–2.723

0.682

Radiotherapy status, n (%)
Endocrine therapy, n (%)

1.497
0.260

0.327–6.863
0.092–0.736

0.604
0.011

Targeted therapy, n (%)

1.872

0.519–6.754

0.338

Cancer Management and Research 2020:12

Powered by TCPDF (www.tcpdf.org)

Cancer Management and Research 2020:12

Salzberg

C. Andrew

M. McCarthy

Colleen

2011

2012

reconstr
surg

Plast

USA

Two-stage IBBR in
a completely

260 patients

patients.

submuscular position: 34

ADM group: 36 patients;

Two-stage IBBR with

207 patients

patients; Tiloop bra
group: 25 patients

®

Protexa® group: 23

patients.

without ADM: 642

with ADM: 655 patients;
Expander reconstruction

Expander reconstruction

study

Retrospective

study

Retrospective

study

One-stage ADMassisted IBBR

Alloderm®

ADM

with and without

Two-stage IBBR

two-stage meshassisted IBBR

One-stage or

mesh-assisted
IBBR

One-stage ADM/

Human ADM:

Alloderm

®

Human ADM:

Tiloop® bra

polypropylene
mesh (TCPM):

Titanium-coated

bra)

trial

Retrospective

and titanized
mesh (Tiloop®

ADM (Protexa®)

with and without
ADM

Two-stage IBBR

assisted IBBR

SurgiMend® prs
ADMs

two-stage ADM-

ADM:

One-stage or

two-stage IBBR

(strattice®) and
two-stage IBBR

Bovine-derived

assisted IBBR and

One-stage ADM-

Reconstruction
Type

with ADM

One-stage IBBR

Matrix/Mesh
Type

randomized
controlled

Prospective

cohort study

Prospective

study

Retrospective

controlled
trial

two-stage IBBR group: 61
patients.

111 patients

randomized

Prospective

Trial Phase

ADM group: 60 patients;

One-stage IBBR with

Sample Size

surg

USA

Germany

Austria

USA

Israel

Netherlands

Country

reconstr

Plast

reconstr
surg

Plast

2013

Max Dieterich

Eur

j surg
oncol

2016

D. Gschwantler-

reconstr
surg

Plast

surg

reconstr

Kaulich

2017

Michael Sorkin

Scheflan

Plast

2018

Michael

Lancet

Oncol

2018

Vera Lidwina

Journal

Negenborn

Year

Author

Table 5 Studies Regarding Biological Matrices or Synthetic Meshes Based on One-Stage IBBR or Two-Stage IBBR

submit your manuscript | www.dovepress.com

DovePress

complication rate.

reconstruction following mastectomy is safe and
reliable, with a low overall long-term

Human ADM-assisted direct-to-implant breast

accelerates the rate of post-operative expansion.

neither reduces post-operative pain nor

The use of ADM in the setting of two-stage IBBR

rates and is a helpful device in IBBR.

This TCPM shows acceptable com- plication

requires a larger data trial.

(2) Protexa® group has higher failure rates but

feasible leading to good cosmetic outcomes and
high patient satisfaction.

(1) the use of Tiloop® bra or Protexa® in IBBR is

reconstruction.

complications, time to exchange or PRO in
immediate expander/implant breast

There is no significant ADM effects on

implant-based breast reconstruction.

The results support the value of SurgiMend® in

higher in the one-stage ADM group.

QOL compared with two-stage IBBR.
(2) Risks for adverse outcomes are significantly

superior results in terms of patient-reported

(1) One-stage IBBR with ADM does not yield
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endocrine therapy was another patient-related character
istic, which was a significant risk factor for major or
minor complications (odds ratio 0.260, 95% CI 0.092–
0.736, p=0.011). We did not find the risk factor of
endocrine therapy that had a significant influence in
other previous studies. Patients who were given treat
ment with endocrine therapy had positive hormone
receptors, which might give them positive psychological
expectations than patients who had negative hormone
receptors. Radiotherapy, an established risk factor for
postoperative complications in implant-based breast
reconstruction, was also not identified as a risk factor,
most likely because of the low number of patients
receiving radiotherapy in our study. All patients who
underwent radiotherapy were after reconstruction, and
we did suggest patients who received radiotherapy
before surgery to have reconstruction. Whether having
complications with radiotherapy was usually related to
the experience of the radiologist, and our patients bene
fited to the advanced comprehensive treatment in our
cancer center.
In retrospect, one-stage IBBR without matrix did not
have significantly lower PROs and complications compared
with patients who underwent one-stage IBBR with matrix.
However, we still did not recommend IBBR without matrix.
On the one hand, reconstruction without matrix was based on
the experienced surgical skills, and surgeons needed to deter
mine whether there is sufficient subcutaneous tissue. On the
other hand, patients who underwent SIS matrix one-stage
IBBR had better satisfaction with breast in our study, and
previous analysis had also reported the lower complications
and appreciable benefits in reconstruction with matrix.7,38
There are some limitations to our study. Firstly, our study
lacked the preoperative BREAST-Q version 2.0 question
naire. However, prospective randomized clinical studies
comparing one stage implant-based breast reconstruction
with and without biological matrix did not appear feasible,
because their application depended on the implant-covering
skin situation.24 And this led to the longer mean duration of
follow-up of the no-matrix-assisted one-stage IBBR group
[33.37 (16.65)]. Secondly, due to the small patient sample
size, our study did not further investigate the effects of base
line characteristic factors (such as good-fitting sports bra
condition) that influenced the BREAST-Q scores between
SIS matrix-assisted one-stage IBBR and no-matrix-assisted
one-stage IBBR. In our study, these limitations might result
in the tendency that one-stage IBBR with biological matrix is
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better. However, we hoped that larger sample size researches
can make outcomes more scientific and rigorous.
Women who opt for breast reconstruction often do so
to “regain femininity” or to “feel whole again.”39 And we
want to give patients a better health-related quality of life
after reconstruction through this study. Overall, SIS
matrix-assisted one-stage IBBR in our study can make
patients attain a high score of satisfaction with breast
than no-matrix-assisted one-stage IBBR, and risks for
complications have no significant difference between the
two groups. However, investigations are still needed to
adequately assess the association between biological
matrix procedure choice and complication rates.
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