
Abstract. Aim: Quality of life and patient satisfaction after
subpectoral breast reconstruction with meshes or acellular
dermal matrices (ADM) and implants were assessed using the
BreastQ questionnaire to investigate a potential influence of
the materials on these parameters. Patients and Methods: The
BreastQ questionnaire was completed by 121 patients, who
had received material-assisted, heterologous, subpectoral
breast reconstruction between 2010 and 2018. Results:
Answers were similar independent of the reconstruction
materials used. After prophylactic mastectomy, the physical
wellbeing (chest) improved significantly with all materials
(p=0.04). Postoperative radiotherapy significantly reduced
satisfaction with outcome (p=0.005). Patients under 50 years
old had significantly better postoperative sexual wellbeing
than older patients (p=0.03). Conclusion: No influence was
detected of the materials on the postoperative quality of life
and patient satisfaction. An overall better quality of life was
reported by younger and normal-weight patients with
prophylactic or nipple-sparing mastectomy without
radiotherapy.

The diagnosis of breast carcinoma can be threatening and
life-changing for the patient. The period before the
impending breast surgery is often accompanied by fear and
uncertainty. After mastectomy, some patients feel as if they
lost their femininity, which can lead to severe psychosocial
disturbance (1). The Commission Mamma of the Working
Group on Gynecologic Oncology (AGO-Mamma) defines
oncoplastic surgery as "the use of plastic surgical techniques

at the time of tumour removal to achieve safe resection
margins and allow for an aesthetic breast shape" (2). It is
recommended a surgical technique be chosen that is least
stressful for the patient and leads to a stable aesthetic result
in the long term. For this reason, primary reconstruction after
mastectomy has established itself as the gold standard in
recent years (3). Interposition-based heterologous breast
reconstruction helps affected patients regain normality and
their normal quality of life (QoL). Titanium-coated
polypropylene meshes, partially absorbable bicomponent
meshes, and porcine acellular dermal matrices (ADM) help
achieve a natural shape and feel of the reconstructed breast
(4). In heterologous breast reconstruction, silicone breast
implants were usually placed subpectorally until 2018 (5).
However, after transection of the caudal and sometimes
medial attachment, cranialization of the pectoralis major
muscle often occurs. As a result, the pectoralis major muscle
covers the implant only craniomedially. Interposition devices
are used to cover the caudolateral portion of the implant,
which should also prevent lateral implant dislocation (6).

In this study, the postoperative satisfaction of patients
treated with TiLOOP®Bra, SERAGYN®BR, or Strattice™
was analysed by means of the BreastQ questionnaire (version
1.0) (7) to assess potential clinically meaningful differences
in patients' postoperative satisfaction and QoL depending on
the interposition device used. TiLOOP®Bra is a lightweight,
non-absorbable, titanium-coated polypropylene mesh.
SERAGYN®BR is a bicomponent mesh composed of a non-
absorbable polypropylene portion and an absorbable
polyglyconic acid-caprolactone portion. Strattice™ is a tissue
matrix composed of porcine source cell clusters. In the
current literature, only seven original articles exist on the
topic of patient satisfaction after breast reconstruction using
mesh or ADM. These studies are presented in Table I. Four
of them examined TiLOOP®Bra (8-11) and one examined
SERAGYN®BR (9), while none examine Strattice™. Studies
conducted by our group and others suggest that the material
may play an important role in the postoperative outcome (9,
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11, 12). While objective medical evidence exists to
substantiate these differences, there is a knowledge gap
regarding subjective outcome assessments in terms of patient-
reported outcomes, which the present study aims to fill.

Patients and Methods

This study was a non-randomized, retrospective, monocentric
observational study. Data were collected following approval by the
Ethics Committee of the University of Greifswald based on the
Declaration of Helsinki (13). The medical records of 324 patients who
had received interposition-based heterologous breast reconstruction
at Greifswald University Hospital between January 2010 and January
2018 were evaluated. Patient data were screened from the archive on
an institute computer and selected using the following inclusion
criteria: Female patient, 18-80 years of age, treated with unilateral or
bilateral breast surgery and reconstruction using an interposition
device (TiLOOP®Bra, SERAGYN®BR or Strattice™). 

Patients who fulfilled the study selection criteria were provided
with the postoperative BreastQ questionnaire and a prepaid return
envelope by mail in January 2018; those who did not reply were
sent another copy in April 2018. A cover letter explaining the study
and requesting that the questionnaire be completed and returned to
the University Hospital was enclosed. Patients were instructed not
to enter their names or other identifiable information. The
questionnaire used is a validated translation of the Memorial Sloan-
Kettering Cancer Center and University of British Columbia
BreastQ Reconstruction Module questionnaire, which is a patient-
reported outcome used to measure patients' satisfaction after breast
reconstruction (14). The BreastQ questionnaire includes two
categories: Health-related QoL and patient satisfaction, each of
which was further divided into six subgroups: psychosocial
wellbeing, physical wellbeing, sexual wellbeing, satisfaction with
breasts, satisfaction with outcome, and satisfaction with care (14).
Patients were asked to answer the questionnaire in relation to how
they had felt in the previous two weeks.

Baseline data (age, body mass index [BMI], radiotherapy [RT],
surgical technique, immediate or secondary reconstruction) were
analysed retrospectively in this study. A disadvantage of this type
of data collection is that data cannot be verified and may be
incomplete or even wrong (15).

Results

Of the 324 patients contacted, 121 (37%) participated in the
study. At the time of questionnaire collection, the time
elapsed since surgery was up to 1 year in 19 patients (16%),
up to 2 years in 18 (15%), up to 3 years in 24 (20%), up to
4 years in 27 (22%), up to 5 years in 29 (24%), up to 6 years
in two (1%), and up to 7 years in two (1%).

The patients studied had been treated with anatomical
silicone implants manufactured by Allergan Specialty
Pharmaceutical Co, Mentor®, POLYTECH, or SEBBIN. Of
the 121 patients surveyed, 97 (80%) had received primary
and 24 (20%) secondary breast reconstruction. Nipple-
sparing mastectomy (NSM) had been performed in 66
patients (54%) and skin sparing mastectomy (SSM) in 55

patients (45%). Thirty (25%) of the operations performed
were prophylactic and 91 (75%) were therapeutic. The
number of patients below 50 years of age was 42 (35%).
Sixty patients (49%) had normal weight (BMI ≤24 kg/m2),
58 (48%) were overweight (BMI >24 kg/m2), and three (2%)
were underweight (BMI <18 kg/m2). RT was not applied in
91 patients while 18 (15%) received breast RT, 8 (6%) of
whom after previous breast-conserving surgery. Adjuvant RT
was applied in 12 patients (9%).

The questionnaire was scored using the dedicated QScore
scoring software. The scores are computed from the responses
to the separate questions by adding them together and converting
the score to a scale from 0 to 100 (similar to conversion into a
percentage). A higher score means high satisfaction or better
health-related QoL (14). The analysis was performed using SPSS
(version 26; IBM Corp. Armonk, NY, USA) and JASP (version
0.11.1; retrieved from https://jasp-stats.org), searching for
significant differences between data in a given category of
questions within a group by means of a t-test.

For the analysis, patients were divided into three groups
based on the interposition device used as follows: 55 (45%)
patients had received TiLOOP®Bra, 14 (12%) patients had
received Strattice™, and 52 (43%) patients had received
SERAGYN®BR. In terms of comparability, the groups treated
with TiLOOP®Bra and SERAGYN®BR were approximately
the same size, while the group treated with Strattice™ was
much smaller and thus potentially less comparable with the
other two groups. To elicit possible differences between the
interposition devices used and the postoperative satisfaction in
each category, a mixed analysis of variance and a Kruskal–
Wallis test were performed with the three-factor intersubject
factor mesh type (SERAGYN®BR, TiLOOP®Bra, Strattice™).
Equality of variances was checked with Levene’s test and was
confirmed between groups for all variables (p>0.05). The
analysis of variance showed no main effect between the groups
[F(2, 115)=0.146, p=0.864, ηp2 =0.003]. The Kruskal–Wallis
test likewise showed no significant differences between the
three examined interposition devices and the satisfaction in the
individual question categories. Results of this test, as well as
the respective mean values of the examined question
categories, are presented in Table II. Independent of the
interposition device used, satisfaction with outcome
(mean±SD) was 72.2±24.5, and satisfaction with breasts was
59.3±19.7. Satisfaction was 70.2±19.8 for psychosocial
wellbeing, 65.2±13.7 for physical wellbeing (chest), and
54.1±21.2 for sexual wellbeing.

Since the sample size for all tests was n >30, a normal
distribution was assumed (16). Cohen's d is reported as the
effect size measure (17). Figure 1 shows the respective mean
values of postoperative satisfaction in the question categories
satisfaction with outcome, satisfaction with breasts,
psychosocial wellbeing, sexual wellbeing, and physical
wellbeing (chest).
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There were no significant differences between patients
treated more recently (<3 years) and patients treated longer
ago in terms of postoperative satisfaction (satisfaction with
breasts, p=0.421; psychosocial wellbeing, p=0.437;
satisfaction with outcome, p=0.561; physical wellbeing
[chest], p=0.424; and sexual wellbeing, p=0.449).

The following pairs of variables were tested for significant
differences using the BreastQ questionnaire criteria by
independent samples t-test: Patient age (<50 vs. ≥50 years), RT
performed (yes vs. no, and adjuvant vs. neoadjuvant), surgical
timing (primary vs. secondary), weight (BMI ≤24 kg/m2 vs.
>24 kg/m2), surgical technique (NSM vs. SSM), and whether
the surgery was therapeutic or prophylactic. Equality of
variances was first checked with Levene’s test. Only for the

category sexual wellbeing was an inequality of variances found
with respect to age, surgical technique, BMI, and prophylactic
surgery with p<0.05, therefore significance was tested using
the Mann–Whitney U-test in these cases. A significant
difference between the prophylactic and therapeutic surgeries
was found regarding physical wellbeing (chest) (p=0.04,
d=0.439). Patients who had prophylactic surgery were more
satisfied (mean±SD: 69.6±13.8) than those who had therapeutic
surgery (63.7±13.3). A significant difference was also found
between patients treated vs. those not treated with RT regarding
satisfaction with the outcome of breast reconstruction
(p=0.005, d=0.735). Patients who had not received RT were
significantly more satisfied with the outcome (74.9±23.7) than
those who had (57.4±23.0). A significant difference was also
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Table I. Overview of the current literature regarding patient satisfaction after breast reconstruction using different materials.

Author (Ref)                            Gschwantler-Kaulich                Eichler et al.                         Dieterich et al.             Thill et al.             Headon et al.
                                                           et al. (8)                                    (9)                                           (10)                            (11)                           (20) 

Year                                                        2016                                     2019                                         2015                           2020                          2016
Number of patients
  Total                                                      48                                        320                                            90                              269                            118
  Retrospective                                                                                       x                                               x                                                                  x
  Prospective                                             x                                                                                                                               x                                 
  Multicentre                                             x                                           x                                                                                  x                                 
  Monocentre                                                                                                                                          x                                                                  x
Age at surgery, years*
  Mean                                                    48.6                     TiLOOP®Bra: 48.8±13.5                 Range=35-72                    49.3                           50.1
                                                                                         SERAGYN®BR: 49.1±11.7                                                                                              
Follow-up, months
  Mean                                                      6                                         N/A                                           18                               12                              21
ADM
  Yes                                                          x                                           x                                                                                                                   x
  Other                                                       x                                           x                                                                                                                   x
Synthetic mesh
  SERAGYN®BR                                                                                  x                                                                                                                    
  TiLOOP®Bra                                         x                                           x                                               x                                 x                                 

ADM: Acellular dermal matrices, none of the studies used that of our study, Strattice™; N/A: not available. *With standard deviation where available. 

Table II. Results of the Kruskal–Wallis test of question categories in relation to the interposition device used, including the implant.

                                                                            N                                Mean±SD                                 H                                 df                           p-Value

Satisfaction with outcome                                117                              72.2±24.5                              2.289                              2                              0.318
Satisfaction with nipples                                  117                              64.4±30.5                              0.585                              2                              0.746
Satisfaction with information                           116                              68.3±20                                 4.643                              2                              0.098
Satisfaction with surgeon                                 114                              88.4±16.3                              1.813                              2                              0.404
Satisfaction with medical team                        117                              85.7±20.1                              0.267                              2                              0.875
Satisfaction with office staff                            117                              88.4±17.4                              1.514                              2                              0.469
Satisfaction with breasts                                   119                              59.3±19.7                              0.213                              2                              0.899
Psychosocial wellbeing                                    120                              70.2±19.8                              0.333                              2                              0.846
Sexual wellbeing                                                 98                              54.1±21.2                              0.155                              2                              0.925
Physical wellbeing (chest)                                118                              65.2±13.7                              2.077                              2                              0.354



found regarding sexual wellbeing between the group of patients
<50 years of age vs. older patients (p=0.03, r=0.219). On
average, the younger group had better postoperative sexual
wellbeing than older patients. None of the other calculations
yielded statistically significant results. All results calculated
regarding satisfaction with breast and satisfaction with outcome
are presented in Table III. The results calculated regarding
sexual wellbeing, physical wellbeing (chest) and psychosocial
wellbeing can be found in Table IV.

Discussion

The comparison of the two groups of patients treated with
titanium-coated polypropylene mesh (TiLOOP®Bra) or
partially resorbable bicomponent mesh (SREAGYN®BR)
was based on equally large and comparable groups with 55
patients (45%) and 52 patients (43%), respectively. Only 14
patients (12%) were treated with ADM, so this group was
smaller by approximately 40 patients and thus potentially
less comparable with the other groups.

The use of the different interposition devices was not
associated with significant differences in any of the question
categories of the BreastQ questionnaire. On average,
postoperative satisfaction with breasts was rated between 58
and 63 in all patient groups. On the scale of 0 "very
dissatisfied" to 100 "very satisfied" used here, these ratings
indicated a good outcome of reconstructive therapy. Similar
results have been obtained in other studies. Dieterich et al.
found no significant differences in satisfaction with breasts
between women who underwent heterologous breast

reconstruction alone vs. implant-supported heterologous
reconstruction (18). Schmidt et al. found that some patients
had difficulty integrating the reconstructed breast into their
body image. In their study, those patients who attributed great
importance to the female breast had significantly (p=0.041)
reduced satisfaction with breasts after reconstruction (19).
Headon et al. reported a high satisfaction with the outcome
after reconstructive surgery using ADM (20). 

Satisfaction with the breasts, with breast symmetry being of
particular importance, is closely related to a patient's
psychosocial wellbeing (21). In the question complex of
psychosocial wellbeing, a postoperative satisfaction of
approximately 70.2±19.8 was found in the groups studied,
indicating that the patients gained increased self-confidence and
thus a high psychosocial wellbeing from the reconstruction.
This result is consistent with the findings described in the
current literature (22, 23). A study by Santosa et al. showed that
patients had higher psychosocial wellbeing after reconstructive
treatment than before reconstruction (22).

Sexual wellbeing represents another important category.
Patients with breast cancer often experience psychological and
sexual limitations, which can have a negative impact on their
QoL. The most frequently observed problem, which occurred
in 44.8% of women, was a sensation of pain during sex (24).

In our study, no significant influence of the interposition
devices used on sexual wellbeing was found (p=0.925). Similar
results were obtained in other studies. Ng et al. (25) and Howes
et al. (26) showed that postoperative sexual wellbeing was
higher in patients with breast reconstruction than in patients
who underwent mastectomy without breast reconstruction.
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Figure 1. Comparison of the mean satisfaction values in the categories examined in relation to the interposition device used.



The introduction of foreign material into the body causes
cell proliferation and fibrosis in the surrounding tissue as
part of a foreign body reaction (27). A sheath is formed
around the implant, which can acquire fibrosis and shrink as
it progresses, leading to pain and deformity of the breast
(27). Interposition devices attempt to counteract this. When

asked about postoperative physical wellbeing (chest), the
mean satisfaction score was 69.6±13.7. This satisfaction
score does not suggest that reconstruction may cause
additional pain. No difference was found between the three
groups studied in these sets of questions either (p=0.354).
This suggests an increased general sense of wellbeing after
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Table III. Results of t-test (for independent samples, two-sided) of postoperative patient satisfaction in relation to age, body mass index (BMI),
primary or secondary reconstruction, surgical technique, prophylactic or therapeutic intent, and radiotherapy (RT).

                                                                                                      Satisfaction with breasts                                                 Satisfaction with outcome

                                                                                                                Levene’s test         t-Test                                                   Levene’s test       t-Test
                                                                               N               Mean           p-Value           p-Value             N             Mean               p-Value          p-Value

BMI                                    ≤24 kg/m2                 59               59.51             0.139               0.775               57             73.51                 0.758             0.62
                                           >24 kg/m2                57               58.46                                                             57             71.23                                         
Surgery                               NSM                         65               61.18             0.514               0.265               64             73.80                 0.403             0.454
                                           SSM                          54               57.11                                                             53             70.36                                         
Tumour                               Primary                     96               59.97             0.557               0.478               97             71.19                 0.919             0.511
                                           Secondary                 23               56.70                                                             24             74.88                                         
Intent                                   Prophylactic             30               65.33             0.817               0.054               29             76.45                 0.329             0.29
                                           Therapeutic               89               57.31                                                             88             70.85                                         
RT                                       Yes                            17               52.65             0.759               0.133               18             57.39                 0.997             0.005
                                           No                           102               60.45                                                             99             74.94                                         
                                           Neoadjuvant               6               60.83             0.126               0.192                 6             67.50                 0.995             0.21
                                           Adjuvant                   11               48.18                                                             12             52.33                                         
Age at time of surgery       <50 Years                  42               61.21             0.937               0.447               40             74.10                 0.154             0.558
                                           ≥50 Years                  77               58.31                                                             77             71.27                                         

NSM: Nipple-sparing mastectomy; SSM: skin-sparing mastectomy. Statistically significant p-values are shown in bold.

Table IV. Results of t-test (for independent samples, two-sided) and of postoperative patient wellbeing in relation to age, body mass index (BMI),
primary or secondary reconstruction, surgical technique, prophylactic or therapeutic intent, and radiotherapy (RT) details.

                                                                 Sexual wellbeing                                 Physical wellbeing (chest)                         Psychosocial wellbeing

                                                                     Levene’s test      t-Test                              Levene’s test      t-Test                               Levene’s test      t-Test
                                              N       Mean        p-Value         p-Value       N      Mean         p-Value         p-Value      N      Mean         p-Value        p-Value

BMI           ≤24 kg/m2         52       57.62           0.003         0.189*       60      64.08          0.838             0.397       60      70.25           0.568            0.887
                  >24 kg/m2         43       49.65                                                55      66.27                                                 57      69.72                                     
Surgery      NSM                  57       56.86           0.001         0.373*       64      66.03          0.186             0.471       66      71.18           0.113            0.553
                  SSM                   41       50.34                                                54      64.19                                                 54      69.00                                     
Tumour      Primary              79       54.92           0.59           0.458         94      66.26          0.173             0.095       96      69.82           0.474             0.68
                  Secondary          19       50.84                                                24      61.00                                                 24      71.71                                     
Intent         Prophylactic      27       61.11           0.041         0.109*       30      69.63          0.857             0.04         30      74.30           0.419            0.194
                  Therapeutic       71       51.48                                                88      63.67                                                 90      68.83                                     
RT              Yes                     13       44.38           0.666         0.077         17      64.71          0.747             0.877       18      68.72            0.76             0.734
                  No                      85       55.62                                              101      65.27                                               102     70.46                                     
                  Neoadjuvant        4       37.75           0.899         0.417           6      66.00          0.257             0.617         6      72.00           0.257            0.617
                  Adjuvant              9       47.33                                                11      64.00                                                 12      67.08                                     
Age            <50 Years          40       60.10           0.037         0.03*         40      67.63           0.73              0.169       41      74.20           0.774            0.114
                  ≥50 Years           58       50.02                                                78      63.94                                                 79      68.13                                     

*Mann–Whitney U-test (for interposition device-independent data) due to inequal variances. Statistically significant p-values are shown in bold.



reconstructive surgery. Zhong et al. were able to show in
their study that the self-image and consecutively self-
confidence improved significantly after breast reconstruction
compared with preoperative values (28). These values were
in agreement with data reported by Eichler et al., who
already noted that there was no significant difference in
postoperative complication rates between the interposition
devices used (TiLOOP®Bra or SERAGYN®BR) (9).

Considering patient age, higher satisfaction was found in
younger patients (<50 years) than in older patients (≥50 years)
in all postoperative question categories examined. These
differences were not significant except for sexual wellbeing
(p=0.03, r=0.219). The results reported in the current literature
are contradictory in this regard. Thill et al. had similar results
with respect to sexual wellbeing, where patients aged ≤40
years of age at the time of reconstruction had higher scores in
satisfaction with breasts and sexual wellbeing (11). However,
in a study by Mundy et al. (29), patients under 40 years of age
had lower scores in the question categories of psychosocial
wellbeing, sexual wellbeing, and physical wellbeing (chest).
Santosa et al. also found that older patients had higher
satisfaction scores in sexual wellbeing after a 2-year follow-
up. However, there was no effect of age on physical and
psychosocial wellbeing (30).

Another significant result of our study was the difference in
satisfaction with outcome in relation to RT (p=0.005, d=0.735).
Those patients who received RT, regardless of whether it was
administered before or after surgery, showed significantly lower
satisfaction with outcome (mean±SD: 57.4±23.0) than those
who did not (mean±SD: 74.9±23.7). A higher mean score was
also found in all of the other question categories for patients
who did not receive RT vs. those who did. Ohlinger et al. have
already shown that RT leads to a higher postoperative
complication rate, thus a lower patient satisfaction is to be
expected (12).

Considering a possible influence of the timing of RT on
postoperative satisfaction, no statistically significant result
was obtained. However, it is evident from the higher mean
values that neoadjuvant therapy leads to higher postoperative
satisfaction in the physical and psychological aspects after
breast reconstruction than adjuvant therapy. Previous studies
had similar results, showing that adjuvant RT leads to lower
postoperative satisfaction than neoadjuvant RT (11, 31, 32).

Finally, a significant difference (p=0.04, d=0.439) was
found in postoperative physical wellbeing in relation to the
breast between patients who had the surgery performed
prophylactically and those treated therapeutically. With a
mean value of 69.6±13.8, the prophylactically treated patients
were 6 points more satisfied than those who were treated
therapeutically (mean±SD: 63.6±13.3). Prophylactically
treated patients also had a higher average satisfaction in the
remaining question categories examined, although the
differences were not statistically significant. The decision to

have prophylactic mastectomy is difficult. Patients
undergoing such surgery for prophylactic reasons usually
have a high psychosocial burden, either due to an existing
BRCA mutation or pronounced carcinophobia. Van Oostrom
et al. studied the anxiety of mutation carriers over 5 years
after testing and showed an increase in anxiety and
depression during this period (33). It can be concluded that
mastectomy can significantly alleviate carcinophobia and
consequently lead to higher postoperative satisfaction. Similar
results have already been obtained in previous studies.
Postoperative satisfaction was as high as 97% (34, 35).

Considering the effect of the surgical technique, it was
found that patients who were treated with NSM showed
higher satisfaction in all question categories than those who
were treated with SSM. However, these differences were not
statistically significant (p>0.05 in all categories). Since the
loss of the nipple has a great psychological impact (36),
these results can be explained by the fact that the patients
who underwent NSM never had to experience this loss,
leading to higher satisfaction in the psychological aspects
investigated. These results are in accordance with the current
literature. Metcalfe et al. showed that patients treated with
NSM had significantly higher satisfaction with breasts,
satisfaction with outcome, and sexual wellbeing than patients
treated with SSM (37).

Furthermore, we found that normal-weight patients (BMI
≤24 kg/m2) had higher satisfaction in all question categories
than overweight patients (BMI >24 kg/m2), although these
observations were not statistically significant. Similar data
were reported in previous studies. Thill et al. found that
patients with BMI ≤25 kg/m2 scored higher in the following
categories: satisfaction with breasts, psychosocial wellbeing,
and sexual wellbeing (11). Similarly, a study by Mundy et
al. showed that women with a BMI ≥30 kg/m2 scored lower
in the following question categories: satisfaction with
breasts, psychosocial wellbeing, sexual wellbeing, and
physical wellbeing (chest) (29).

A study by Zhong et al. demonstrated that patients who
underwent secondary breast reconstruction had lower
satisfaction with breasts, sexual wellbeing, and body image
before the reconstructive surgery. After primary breast
reconstruction and after a follow-up of 18 months following
secondary breast reconstruction, the scores improved in all
categories mentioned (28). Hence, their study demonstrated
that primary breast reconstruction achieved higher
satisfaction and QoL than secondary breast reconstruction.
In our study, patients who underwent primary reconstruction
achieved higher mean scores in the categories of satisfaction
with breast, sexual wellbeing, and physical wellbeing (chest)
than patients who underwent secondary reconstruction.

In our study, it was shown that the titanium-coated
polypropylene mesh TiLOOP®Bra, the partially absorbable
bicomponent mesh SERAGYN®BR, and the acellular
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porcine dermis Strattice™ were suitable for supporting
heterologous reconstruction of a breast damaged by a breast
carcinoma and led to a satisfactory QoL for the patients. The
choice of the interposition device did not result in significant
differences in postoperative satisfaction and QoL. An
ancillary finding was an overall better QoL in younger and
normal-weight patients with prophylactic mastectomy or
NSM without RT. Prospective standardized multicentre
studies should be initiated in the future to confirm the results
of this study.

Conflicts of Interest
Patricia Fröhlich, Florian Nawroth, Katharina Schüler, Zaher
Alwafai, Marek Zygmunt: have no conflicts of interest to disclose.
Stefan Paepke: Consultant of PFM Medical AG, Cologne, Germany;
Novusscientific, Sweden; Triconmed, Germany; Sysmex, Germany;
Sysmex, Europe; Neodynamics, Sweden; MBN, Germany;
Invitrocue Europe GmBH; Dynamesh, Germany; Scientific grants:
RTI Surgical; PFM Medical AG; Novusscientific, Sweden; AG,
Germany; GBG, Germany; Support of workshops: Roche, Grenzach
– Whylen; Sysmex, Germany; Philips GmBH; Triconmed, Germany;
in the past: Consultant of Serag Wiessner AG (<5 years); Consultant
of KCI (>3 years); DZIG, Berlin (<5 years); Allergan (>3 years).
Ralf Ohlinger: Consultant and support of workshops of PFM
Medical AG, Cologne; Serag Wiessner AG, and KCI in the past.

Authors’ Contributions

Marek Zygmunt planned the study and edited the paper. Ralf Ohlinger
planned the study, recruited the patients, performed the surgery, wrote
and edited the manuscript and supervised the project. Patricia
Froehlich recruited the patients, performed the analytic calculations
and wrote and edited the manuscript. Stefan Paepke analysed the
Data, wrote and edited the manuscript. Katharina Schueler recruited
the patients and edited the manuscript. Zaher Alwafai helped gain
approval by the Ethics Committee of the University of Greifswald.
Florian Nawroth helped gain approval by the Ethics Committee of the
University of Greifswald and edited the manuscript.

References
1 Sarkar DK, Maji A, Saha S and Biswas JK: Oncoplastic breast

surgery – our experiences in the breast clinic, IPGME&R,
Kolkata. Indian J Surg Oncol 2(2): 112-117, 2011. PMID:
22693402. DOI: 10.1007/s13193-011-0065-7

2 Arbeitsgemeinschaft Gynäkologische Onkologie E.V., Diagnostik
und Therapie früher und fortgeschrittener Mammkarzinome,
Onkoplastische und rekonstruktive Mammachirurgie 2020.
Available at: https://www.ago-online.de/fileadmin/ago-online/
downloads/_leitlinien/kommission_mamma/2020/PDF_DE/2020D
%2009_Onkoplastische%20und%20rekonstruktive%20Mammachi
rurgie.pdf [Last accessed on March 3rd, 2020]

3 Susini T, Renda I, Giani M, Vallario A, Nori J, Vanzi E, Innocenti
A, Lo Russo G and Bianchi S: Changing trends in mastectomy
and breast reconstruction. Analysis of a single-institution
experience between 2004-2016. Anticancer Res 39(10): 5709-
5714, 2019. PMID: 31570471. DOI: 10.21873/anticanres.13770

5 Casella D, Bernini M, Bencini L, Roselli J, Lacaria MT,
Martellucci J, Banfi R, Calabrese C and Orzalesi L: TiLoop® Bra
mesh used for immediate breast reconstruction: comparison of
retropectoral and subcutaneous implant placement in a prospective
single-institution series. Eur J Plast Surg 37(11): 599-604, 2014.
PMID: 25339795. DOI: 10.1007/s00238-014-1001-1

7 Breast-Q Breast Cancer, 2018. Available at: qportfolio.org/
breast-q/breast-cancer/ [Last accessed on April 21st, 2021]

8 Gschwantler-Kaulich D, Schrenk P, Bjelic-Radisic V, Unterrieder
K, Leser C, Fink-Retter A, Salama M and Singer C: Mesh versus
acellular dermal matrix in immediate implant-based breast
reconstruction – A prospective randomized trial. Eur J Surg
Oncol 42(5): 665-671, 2016. PMID: 26947961. DOI:
10.1016/j.ejso.2016.02.007

9 Eichler C, Schulz C, Thangarajah F, Malter W, Warm M and
Brunnert K: A Retrospective head-to-head comparison between
TiLoop Bra/TiMesh® and Seragyn® in 320 cases of
reconstructive breast surgery. Anticancer Res 39(5): 2599-2605,
2019. PMID: 31092458. DOI: 10.21873/anticanres.13383

10 Dieterich M, Angres J, Stachs A, Glass A, Reimer T, Gerber B
and Stubert J: Patient-report satisfaction and health-related
quality of life in TiLOOP® bra-assisted or implant-based breast
reconstruction alone. Aesthetic Plast Surg 39(4): 523-533, 2015.
PMID: 26085227. DOI: 10.1007/s00266-015-0520-x

11 Thill M, Faridi A, Meiré A, Gerber-Schäfer C, Baumann K,
Blohmer JU, Mau C, Tofall S, Nolte E, Strittmatter HJ, Ohlinger
R and Paepke S: Patient reported outcome and cosmetic
evaluation following implant-based breast-reconstruction with a
titanized polypropylene mesh (TiLOOP® Bra): A prospective
clinical study in 269 patients. Eur J Surg Oncol 46(8): 1484-
1490, 2020. PMID: 32336622. DOI: 10.1016/j.ejso.2020.04.009

12 Ohlinger R, Nawroth F, Kohlmann T, Alwafai Z, Schueler K,
Zygmunt M and Paepke S: Retrospective study of radiotherapy
impact on the outcome of material-assisted implant-based
subpectoral breast reconstruction. Anticancer Res 41(4): 2017-
2024, 2021. PMID: 33813408. DOI: 10.21873/anticanres.14969

13 World Medical Association. Declaration of Helsinki. Available
at: https://www.wma.net/what-we-do/medical-ethics/declaration-
of-helsinki [Last accessed on January 10th, 2021]

14 Breast-Q Version 2.0, A Guide for Researchers and Clinicians,
User’s Guide Version 2.0. 2017. Available at: http://
qportfolio.org/breast-q/breast-cancer/ [Last accessed on March
21st, 2020]

15 Medistat(R), Retrospektive Studie. Available at: https://
www.medistat.de/glossar/klinische-studien/retrospektive-studie
[Last accessed on February 10th, 2021]

16 Bortz J and Schuster C: Statistik für Human- und
Sozialwissenschaftler Vol 7, pp. 70, Berlin: Springer-Lehrbuch,
2010.

17 Cohen J: Statistical Power Analysis for the Behavioral Sciences,
Second Edition, Hillsdale, NJ: Lawrence Erlbaum, 1988.

18 Dieterich M, Angres J, Stubert J, Stachs A, Reimer T and Gerber
B: Patient-reported outcomes in implant-based breast
reconstruction alone or in combination with a titanium-coated
polypropylene mesh - a detailed analysis of the BREAST-Q and
overview of the literature. Geburtshilfe Frauenheilkd 75(7): 692-
701, 2015. PMID: 26257406. DOI: 10.1055/s-0035-1546218

19 Schmidt JL, Wetzel CM, Lange KW, Heine N and Ortmann O:
Patients’ experience of breast reconstruction after mastectomy
and its influence on postoperative satisfaction. Arch Gynecol

Ohlinger et al: Quality of Life After Subpectoral Breast Reconstruction

3081



Obstet 296(4): 827-834, 2017. PMID: 28864887. DOI:
10.1007/s00404-017-4495-5

20 Headon H, Kasem A, Manson A, Choy C, Carmichael AR and
Mokbel K: Clinical outcome and patient satisfaction with the use
of bovine-derived acellular dermal matrix (SurgiMend™) in
implant based immediate reconstruction following skin sparing
mastectomy: A prospective observational study in a single
centre. Surg Oncol 25(2): 104-110, 2016. PMID: 27312036.
DOI: 10.1016/j.suronc.2016.03.004

21 Waljee JF, Hu ES, Ubel PA, Smith DM, Newman LA and
Alderman AK: Effect of esthetic outcome after breast-conserving
surgery on psychosocial functioning and quality of life. J Clin
Oncol 26(20): 3331-3337, 2008. PMID: 18612149. DOI:
10.1200/JCO.2007.13.1375

22 Santosa KB, Qi J, Kim HM, Hamill JB, Wilkins EG and Pusic
AL: Long-term patient-reported outcomes in postmastectomy
breast reconstruction. JAMA Surg 153(10): 891-899, 2018.
PMID: 29926096. DOI: 10.1001/jamasurg.2018.1677

23 Cereijo-Garea C, Pita-Fernández S, Acea-Nebril B, Rey-Villar
R, García-Novoa A, Varela-Lamas C, Builes-Ramirez S, Seoane-
Pillado T and Balboa-Barreiro V: Predictive factors of
satisfaction and quality of life after immediate breast
reconstruction using the BREAST-Q©. J Clin Nurs 27(7-8):
1464-1474, 2018. PMID: 29396899. DOI: 10.1111/jocn.14291

24 Pumo V, Milone G, Iacono M, Giuliano SR, Di Mari A, Lopiano
C, Bordonaro S and Tralongo P: Psychological and sexual
disorders in long-term breast cancer survivors. Cancer Manag Res
4: 61-65, 2012. PMID: 22427732. DOI: 10.2147/CMAR.S28547

25 Ng SK, Hare RM, Kuang RJ, Smith KM, Brown BJ and Hunter-
Smith DJ: Breast reconstruction post mastectomy: patient
satisfaction and decision making. Ann Plast Surg 76(6): 640-644,
2016. PMID: 25003439. DOI: 10.1097/SAP.0000000000000242

26 Howes BH, Watson DI, Xu C, Fosh B, Canepa M and Dean NR:
Quality of life following total mastectomy with and without
reconstruction versus breast-conserving surgery for breast
cancer: A case-controlled cohort study. J Plast Reconstr Aesthet
Surg 69(9): 1184-1191, 2016. PMID: 27406255. DOI:
10.1016/j.bjps.2016.06.004

27 Bui JM, Perry T, Ren CD, Nofrey B, Teitelbaum S and Van Epps
DE: Histological characterization of human breast implant
capsules. Aesthetic Plast Surg 39(3): 306-315, 2015. PMID:
25743110. DOI: 10.1007/s00266-014-0439-7

28 Zhong T, Hu J, Bagher S, Vo A, O’Neill AC, Butler K, Novak
CB, Hofer SOP and Metcalfe KA: A comparison of
psychological response, body image, sexuality, and quality of
life between immediate and delayed autologous tissue breast
reconstruction: a prospective long-term outcome study. Plast
Reconstr Surg 138(4): 772-780, 2016. PMID: 27673514. DOI:
10.1097/PRS.0000000000002536

29 Mundy LR, Homa K, Klassen AF, Pusic AL and Kerrigan CL:
Breast cancer and reconstruction: normative data for interpreting
the BREAST-Q. Plast Reconstr Surg 139(5): 1046e-1055e, 2017.
PMID: 28445351. DOI: 10.1097/PRS.0000000000003241

30 Santosa KB, Qi J, Kim HM, Hamill JB, Pusic AL and Wilkins
EG: Effect of patient age on outcomes in breast reconstruction:
results from a multicenter prospective study. J Am Coll Surg
223(6): 745-754, 2016. PMID: 27806906. DOI:
10.1016/j.jamcollsurg.2016.09.003

31 Thiboutot E, Craighead P, Webb C and Temple-Oberle C:
Patient-reported satisfaction following radiation of implant-based
breast reconstruction. Plast Surg (Oakv) 27(2): 147-155, 2019.
PMID: 31106173. DOI: 10.1177/2292550319826090

32 Albornoz CR, Matros E, McCarthy CM, Klassen A, Cano SJ,
Alderman AK, VanLaeken N, Lennox P, Macadam SA, Disa JJ,
Mehrara BJ, Cordeiro PG and Pusic AL: Implant breast
reconstruction and radiation: a multicenter analysis of long-term
health-related quality of life and satisfaction. Ann Surg Oncol
21(7): 2159-2164, 2014. PMID: 24740825. DOI: 10.1245/s10434-
014-3483-2

33 van Oostrom I, Meijers-Heijboer H, Lodder LN, Duivenvoorden
HJ, van Gool AR, Seynaeve C, van der Meer CA, Klijn JG, van
Geel BN, Burger CW, Wladimiroff JW and Tibben A: Long-term
psychological impact of carrying a BRCA1/2 mutation and
prophylactic surgery: a 5-year follow-up study. J Clin Oncol
21(20): 3867-3874, 2003. PMID: 14551306. DOI: 10.1200/
JCO.2003.10.100

34 Metcalfe KA, Esplen MJ, Goel V and Narod SA: Psychosocial
functioning in women who have undergone bilateral
prophylactic mastectomy. Psychooncology 13(1): 14-25, 2004.
PMID: 14745742. DOI: 10.1002/pon.726

35 Geiger AM, Nekhlyudov L, Herrinton LJ, Rolnick SJ, Greene
SM, West CN, Harris EL, Elmore JG, Altschuler A, Liu IL,
Fletcher SW and Emmons KM: Quality of life after bilateral
prophylactic mastectomy. Ann Surg Oncol 14(2): 686-694, 2007.
PMID: 17103066. DOI: 10.1245/s10434-006-9206-6

36 Spear SL, Hannan CM, Willey SC and Cocilovo C: Nipple-
sparing mastectomy. Plast Reconstr Surg 123(6): 1665-1673,
2009. PMID: 19483564. DOI: 10.1097/PRS.0b013e3181a64d94

37 Metcalfe KA, Cil TD, Semple JL, Li LD, Bagher S, Zhong T,
Virani S, Narod S and Pal T: Long-term psychosocial
functioning in women with bilateral prophylactic mastectomy:
Does preservation of the nipple-areolar complex make a
difference? Ann Surg Oncol 22(10): 3324-3330, 2015. PMID:
26208581. DOI: 10.1245/s10434-015-4761-3

Received April 7, 2021
Revised April 21, 2021

Accepted April 29, 2021

ANTICANCER RESEARCH 41: 3075-3082 (2021)

3082


