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Background: Hybrid breast reconstruction involves the use of both autologous tissue and prosthetic 
implants to reconstruct the breast. This article presents a systematic review of the literature on hybrid 
techniques for post-mastectomy breast reconstruction. 
Methods: PubMed, EMBASE, Cochrane, and Web of Science were comprehensively searched for all 
English-language articles on hybrid breast reconstruction, using specific MeSH terms. Studies discussing 
indications and operative techniques for hybrid breast reconstruction, as well as clinical and patient-reported 
outcomes after hybrid reconstruction were reviewed. 
Results: In total, 575 articles were identified, of which 55 were selected for inclusion. Risk of bias was 
low for 45 studies and moderate for 10 studies. All articles provided operative details regarding hybrid 
reconstruction and assessed postoperative complications. Thirty-five studies also provided patient-reported 
outcomes and 27 studies commented on surgical indications/patient selection. 
Discussion: Ultimately, hybrid breast reconstruction confers the greatest utility when there is a mismatch 
between patients’ desired breast size and availability of autologous tissue. This is especially the case in 
patients who require radiotherapy, given that the vascularized flap may protect against adverse effects of 
irradiation on implants. While the latissimus dorsi (LD) myocutaneous flap augmented with implants 
has been a workhorse in hybrid breast reconstruction for many years, more recent literature has also 
demonstrated successful hybrid reconstruction with abdominally-based free flaps in combination with either 
saline or silicone implants. In addition, the use of mesh and/or acellular dermal matrix (ADM) has allowed 
for safe prepectoral implant placement in hybrid reconstructions, without compromising the vascular pedicle 
of the flap. With regards to timing of reconstruction, immediate, delayed-immediate (i.e., with immediate 
tissue expander placement) and delayed hybrid techniques have been reported. Overall, hybrid breast 
reconstruction has been demonstrated to improve clinical outcomes and decrease rates of reconstructive 
failure when compared to prosthetic reconstruction alone, especially in irradiated patients. Additionally, 
patient-reported satisfaction with hybrid breast reconstruction techniques has been high. Future research 
should focus on further improving clinical and aesthetic outcomes of this reconstructive technique. For 
instance, the authors describe a novel hybrid technique incorporating adjustable saline implants with flaps, to 
allow for refinement of hybrid breast volumes without requiring additional surgery. 
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Introduction

Breast reconstruction is known to substantially improve 
patient-reported outcomes after mastectomy (1). The two 
primary types of post-mastectomy breast reconstruction 
utilize either autologous or implant-based techniques. A 
third option, however, is hybrid breast reconstruction (2). 
Hybrid breast reconstruction involves the simultaneous use 
of both implants and autologous tissue to recreate the breast 
mound. In patients with limited options for autologous 
reconstruction, hybrid techniques can allow for restoration 
of a more natural breast shape, especially when compared to 
the use of prosthetic reconstruction alone (3).

In women with limited availability of vascularized donor 
tissue, hybrid breast reconstruction can help overcome 
limitations of autologous reconstruction alone. In such 
patients, hybrid breast reconstruction provides a means 
by which to safely and reproducibly achieve adequate 
breast volumes with natural contour, by supplementing 
autologous tissue with an implant. While other autologous 
solutions have been proposed for use in such women, 
including stacked flaps and secondary fat grafting, these 
options are either technically challenging or inconsistent 
with regards to achieving large breast volumes (3). Hybrid 
breast reconstruction also presents advantages over 
traditional alloplastic breast reconstruction (4). Use of 
a flap to supplement soft tissue coverage of an implant 
can improve aesthetic outcomes and minimize risk of 
contour deformities/rippling, especially when considering 
prepectoral implants. Furthermore, flap coverage can 
minimize negative consequences of irradiation on the 
implant. 

Though preliminary reports of hybrid breast reconstruction 
are from the 1990s, there has been a resurgence of literature 
on this technique (5). In fact, improved patient selection and 
perioperative management in recent years have enhanced 
outcomes of this breast reconstruction modality (6). However, 
there are currently no systematic reviews on hybrid breast 
reconstruction, to help summarize such improvements 
in practice. Thus, the objective of this paper was to 
systematically review the current literature on hybrid breast 
reconstruction, in order to synthesize recent innovations in 
the field and explore areas for further research. We present 

the following article in accordance with the PRISMA 
reporting checklist (available at https://abs.amegroups.com/
article/view/10.21037/abs-20-114/rc).

Methods

This was a systematic review of the English-language 
literature on hybrid breast reconstruction. A structured 
literature search was performed using PubMed, MEDLINE, 
EMBASE, Scopus, the Cochrane Central Register of 
Controlled Trials, the New York Academy of Medicine 
Grey Literature Report, the World Health Organization 
Library Database, and Web of Science with the MeSH 
terms listed in Appendix 1. Covidence software (Melbourne, 
Australia) was utilized to manage study screening, quality 
assessment, and data extraction. Study selection was 
guided by predefined inclusion criteria, formulated using a 
Population, Intervention, Comparison, Outcome, Timing, 
and Setting (PICOTS) framework. Inclusion criteria for 
the articles were as following: (I) focus on hybrid breast 
reconstruction (e.g., patient selection, operative techniques, 
and postoperative clinical or patient-reported outcomes); (II) 
original scientific article (i.e., not a review article or meta-
analysis); and (III) English-language article published since 
2000. The year 2000 was selected given that this review was 
focused on synthesizing the most current literature on the 
topic. An updated search was conducted during the review 
process (November 2020), to enhance the currency of the 
systematic review.

PRISMA guidelines were used to manage the study 
workflow (7). Two independent investigators screened 
titles, abstracts, and full texts of articles that were 
identified through the literature search process. Only 
articles whose primary objectives were to describe 
techniques for or investigate the outcomes of hybrid breast 
reconstruction were selected. Discrepancies were resolved 
through consensus. Reviewers assessed risk of bias for each 
study included in the final cohort using the Risk of Bias in 
Non-Randomized Studies of Interventions (ROBINS-I) 
scale (8). The authors extracted information on study 
objectives, design, interventions, results, and conclusions. 
The reference sections of articles that were selected for 
the final study cohort were also reviewed to identify any 
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Figure 1 PRISMA study selection diagram.
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further relevant articles.

Results

In total, 575 English language articles were identified 
from the initial query, of which 55 articles were selected 
for inclusion in the final review. Figure 1 is a flow diagram 
demonstrating selection of the final set of literature 
reviewed for this study. 

Most included studies employed observational cohort 
study designs or were case series, while some were clinical 
trials or conference papers. Overall risk of bias was low 
for 45 studies and moderate for 10 studies (Figure S1). 
All articles provided details about surgical techniques 
and assessed postoperative complications after breast 
reconstruction. Thirty-five studies also provided data 
on patient-reported outcomes and 27 studies provided 

information on indications for hybrid reconstruction as well 
as patient selection. 

Discussion

From review of large database studies and national 
registries, hybrid procedures have been reported to 
comprise anywhere from under 5% to over 20% of post-
mastectomy breast reconstructions (9,10). Preoperative, 
intraoperative, and postoperative considerations for hybrid 
breast reconstruction synthesized from the literature are 
summarized below.

Indications and patient selection

Multiple indications for hybrid breast reconstruction have 
been reported in the literature. One of the most commonly-

https://cdn.amegroups.cn/static/public/ABS-2020-CBR-06-supplementary.pdf
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cited indications is lack of sufficient donor site tissue 
to achieve desired breast volumes (11). This can occur 
when there is a mismatch between desired breast size and 
available tissue at the donor site (i.e., thin body habitus 
with medium to large, ptotic breasts), especially in cases 
where bilateral reconstruction is required (12,13). In fact, 
studies of hybrid breast reconstruction have demonstrated 
that women undergoing this type of breast reconstruction 
had a lower mean BMI than those undergoing autologous 
reconstruction (3). This can also occur when women have 
undergone prior abdominal procedures or do not want 
extensive abdominal surgery, thereby limiting use of this 
donor site for large reconstructions.

In the aforementioned population, another important 
indication for using hybrid breast reconstruction over 
alloplastic reconstruction alone is neoadjuvant or adjuvant 
radiotherapy. Traditionally, autologous reconstruction 
is preferred if radiotherapy is required. This presents a 
challenge in women who do not have sufficient donor 
tissue to undergo autologous reconstruction. Hybrid 
reconstructive techniques can allow women to achieve 
desired breast sizes with cosmetically-acceptable outcomes 
even in the setting of breast irradiation. 

Overall, appropriate patient selection is key to the success 
of hybrid breast reconstruction. The volume of tissue 
available at the chosen donor site is not paramount, given 
that the hybrid technique allows for volume augmentation 
with an implant. Rather, appropriate adipofascial laxity 
at the selected donor site is considered to be one of the 
most important characteristics for successful hybrid breast 
reconstruction, to allow for a low-tension closure (11). In 
fact, Kanchwala and Momeni (2018) described an algorithm 
for hybrid breast reconstruction: if there is sufficient 
adipofascial laxity in the absence of sufficient volume at 
the desired donor site, the patient is a candidate for hybrid 
breast reconstruction. The hybrid reconstruction should 
be completed prior to any radiotherapy: flap coverage of 
the implant is protective and minimizes risks of capsular 
contracture or implant exposure (3). 

Operative considerations

Review of the l iterature has highlighted multiple 
important technical considerations with regards to hybrid 
breast reconstruction. These include: (I) timing of the 
reconstruction (e.g., immediate, delayed-immediate with 
tissue expander placement, or delayed) and of implant 
placement (e.g., concurrently with the flap or delayed after 

the flap), (II) anatomic plane of implant placement (e.g., 
prepectoral versus dual-plane/subpectoral), and (III) type of 
implant (e.g., silicone versus saline). 

With regards to timing of the reconstruction, immediate, 
delayed-immediate and delayed reconstructive techniques 
have all been successfully described in the literature. 
However, each technique has its respective indications 
and limitations (Table 1) (14,15). For instance, while 
some studies report concurrent implant placement with 
flap reconstruction, others advocate for delayed implant 
placement to protect the vascular pedicle of the flap (16,17). 
In the literature, delayed implant placement has been 
associated with a lower rate of long-term implant-related 
complications, as well as a lower rate of implant revisions/
exchanges (18). 

The anatomic plane in which the implant is placed 
requires careful consideration when free flaps are used 
for hybrid reconstruction, given the risk of the implant 
impinging on the vascular pedicle (Table 1; Figure 2). Multiple 
studies have described the creation of a submuscular pocket 
using the pectoralis major and serratus anterior, to secure the 
implant and create a protective layer of muscle between the 
implant and the vascular pedicle (19). When transverse rectus 
abdominis myocutaneous (TRAM) flaps are used, the rectus 
abdominis muscles can also contribute to muscular coverage 
of the implant (12). Prepectoral implant placement in hybrid 
breast reconstruction is also gaining popularity, and it is 
especially preferred in women with irradiated breasts (20). 

Both silicone and saline implants have been used in 
hybrid breast reconstruction (Table 1) (12,21,22). The 
authors have also recently reported the successful use 
of adjustable saline implants with hybrid reconstructive 
techniques (Figure 3). Adjustable saline implants were 
demonstrated to enhance patient satisfaction by allowing 
for postoperative modifications of breast volume (Zhou A, 
Yesantharao P, Nguyen D, unpublished data). 

Outcomes of hybrid reconstruction, by flap type

Multiple flap options for hybrid breast reconstruction have 
been described in the literature (Table 2) (9,23). With regards 
to microvascular reconstruction, successful use of both 
internal mammary and axillary recipient vessels for hybrid 
reconstruction has been reported in the literature (3,12).

Latissimus dorsi (LD) myocutaneous flap
The LD is a workhorse flap for hybrid breast reconstruction 
that is reported to safely and reliably provide well-
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Figure 3 Use of adjustable saline implants for hybrid breast reconstruction. ADM, acellular dermal matrix.

Figure 2 Prepectoral versus subpectoral placement of implants in hybrid breast reconstruction. ADM, acellular dermal matrix.
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vascularized muscular coverage for implants, even in the 
setting of radiotherapy (1,34-38). This technique for hybrid 
reconstruction is versatile, with reported uses ranging from 
salvage procedures to reconstructive surgeries for large, 
ptotic breasts (39-43). Multiple variations on this flap have 
been reported, including fat-enriched LD (FELD) flaps 
as well as scar-less LDs, which are raised without creating 
donor site scars (44-46). Overall, the implant plays a greater 
role than the flap in determining final breast volume in 
hybrid reconstructions with LD flaps (24,47-49). This can 
result in greater need for downstream implant revisions (50). 

There is debate in the literature about whether the 
thoracodorsal nerve should be sectioned when using the LD 
for implant coverage in hybrid breast reconstruction. This 
is done to avoid unintentional postoperative movements 
of the LD muscle with shoulder activation, resulting in 
animation deformity of the underlying implant. However, 
flap denervation poses a risk for LD atrophy and implant 
exposure, which can compromise reconstructive and 
aesthetic outcomes (12,51).

Patient reported outcomes with regards to LD flap-
based hybrid reconstruction demonstrate mixed results (52).  

Some studies report high patient satisfaction (25,53-55). 
In fact, one study of irradiated patients reported a mean 
overall satisfaction score of 8.78 out of 10, while another 
reported that 80% would undergo the same operation again 
(23,50). However, other studies have demonstrated no 
improvements in BREAST-Q scores when hybrid LD flaps 
with implants were compared to LD flaps alone (26,47). 

Thoracodorsal artery perforator (TDAP) flap
TDAP flaps (also known as TAP flaps) can reduce donor site 
morbidity when compared to traditional musculocutaneous 
LD flaps for hybrid breast reconstruction (27,28). These 
flaps often spare the LD muscle, but require an implant 
to achieve adequate breast volumes (29,30). With regards 
to operative technique, a skin flap is harvested based on 
a perforator derived from the descending branch of the 
thoracodorsal vessels. The flap is then pedicled anteriorly 
and secured to the thoracic wall, after which a tissue 
expander or implant is placed. In some studies, a portion of 
the LD has also been harvested and used with the TDAP 
flap to provide additional cushioning for the perforator-
implant interface (31). 
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Inframammary adipofascial flap
Hybrid reconstruction with inframammary adipofascial flaps 
has been reported in the literature as a way to avoid the 
extra incision and donor site morbidity associated with LD 
or TDAP flap-based hybrid techniques (32). This technique 
involves using an adipofascial flap pulled up through the 
inframammary mastectomy incision, thereby reducing 
donor site morbidity. One case report of this technique in 
the literature demonstrated good cosmetic reconstruction 
of moderately-ptotic breasts upon long-term follow up. 

Transverse rectus abdominis musculocutaneous 
(TRAM) flap
Both free and pedicled TRAM flaps have been used 
for hybrid breast reconstruction (13). As with other 
abdominally-based flaps, final breast volumes in TRAM 
flap-based hybrid reconstruction are largely dictated by the 
flap rather than the implant, given that a greater degree 
of autologous tissue is available (12). This facilitates use 
of smaller implants, thereby reducing pressure on the 
overlying flap and mastectomy skin and minimizing risk 
of necrosis (12). When compared to autologous TRAM 
flap reconstruction alone, hybrid techniques may result in 
lower rates of donor site morbidity because smaller volumes 
of tissue are harvested from the donor site, resulting in a 
lower-tension abdominal closure. 

Deep inferior epigastric perforator (DIEP) flap
DIEP flaps also have a long history of use in hybrid breast 
reconstruction (33). As with TRAM flaps, the advantages 
of DIEP flaps include abdominal contouring and the 
ability to use smaller implants given that the DIEP flap can 
contribute a substantial amount of volume to the breast 
reconstruction (3). However, considering that flap volume is 
augmented with an implant, only excess tissue is harvested 
from the donor site and a lower, more aesthetically-pleasing 
scar can be utilized than when DIEP flaps are used alone.

Overall complication rates of hybrid reconstruction 
with DIEP flaps have been reported to be lower on average 
when compared to hybrid reconstruction with other flap 
types (6). No cases of flap loss after DIEP flap-based hybrid 
reconstruction have been reported in the literature (3).  
However, fat necrosis has been reported in patients who 
underwent post-mastectomy radiotherapy, and thus 
some authors propose the use of TRAM flaps for hybrid 
reconstruction if irradiation is anticipated (3). Overall, the 
literature has reported good aesthetic outcomes after hybrid 
reconstruction with DIEP flaps (6,56).

Transverse upper gracilis (TUG) flap
In patients who do not have adequate adipofascial laxity of 
the abdomen but who desire hybrid breast reconstruction, 
the TUG flap may provide an appropriate alternative. 
A case report of TUG reconstruction with implants 
demonstrated that this technique allowed for adequate 
restoration of preoperative breast volumes with no 
postoperative complications reported in either the donor or 
recipient site (57). Further investigation of this technique 
is necessary, as an alternative to hybrid reconstruction with 
abdominally-based free flaps. 

Hybrid breast reconstruction versus other reconstructive 
techniques

Hybrid breast reconstruction has been demonstrated to 
have various advantages and disadvantages when compared 
to either alloplastic or autologous techniques alone, in terms 
of both clinical outcomes and costs (Figure 4) (12,58,59). In 
patients with irradiated breasts, for instance, hybrid breast 
reconstruction has been demonstrated to have a clear benefit 
when compared to implant-based reconstruction alone (60). 
In irradiated breasts, placement of a flap over the implant 
may protect the implant from the negative consequences of 
radiotherapy. The vascularized flap tissue creates a pocket 
for the implant and minimizes direct contact between 
the implant and irradiated tissue. This may enhance 
wound healing and protect against capsular contracture, 
infection, as well as wound breakdown. Thus, though 
autologous reconstruction is traditionally recommended in 
women with irradiated breasts, hybrid reconstruction may 
provide a reasonable alternative in patients who require 
the extra volume provided by an implant. In a series of 
1,000 irradiated breasts, hybrid breast reconstruction 
with either LD or free TRAM flaps was found to result in 
significantly lower rates of implant loss (5% versus 30.3%) 
and reconstructive failure (15.2% or 10.0% versus 42.2%, 
respectively) than implant-only reconstructions (20). 

Future directions

Hybrid reconstruction has evolved out of a need to improve 
clinical and cosmetic outcomes of breast reconstruction 
in patients with inadequate donor site volumes. In fact, 
enhancing natural reconstruction with implants can achieve 
results comparable to cosmetic surgery, thereby helping to 
satisfy patients’ expectations with regards to the cosmesis 
of their reconstructed breasts (3). More formal assessments 
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Hybrid vs. autologous

Hybrid advantages

●	 Allows for augmentation 
of natural breast size while 
maintaining natural look of 
autologous tissue

Hybrid advantages

●	 Lower complication rates 
than implants alone with 
abdominally-based flaps

●	 Fewer complications and 
better cosmesis in irradiated 
breasts

●	 Recapitulates the natural 
breast contour

●	 Abdominal flaps adapt to 
fluctuations in weight

●	 Can be cost-saving in the long 
run as flap provides robust/
reliable coverage for implant 
without risk for volume loss 
(less capsular contracture, no 
fat grafting requirements)

Hybrid disadvantages

●	 Greater postoperative 
complication rates

●	 More expensive

●	 Natural ptosis in autologous 
flap may not be matched by 
firmly-fixed implant, resulting in 
mismatch over time

Hybrid disadvantages

●	 Greater postoperative 
complication rates than 
implants alone with LD flaps 

●	 Greater initial costs

Hybrid vs. alloplastic

Figure 4 Comparison of hybrid breast reconstruction with autologous and alloplastic techniques alone. LD, latissimus dorsi.

of patient-reported outcomes with validated measures 
will help to better understand the utility of hybrid breast 
reconstruction. Future work should also focus on further 
minimizing postoperative complications and enhancing 
aesthetic outcomes of hybrid techniques. For instance, the 
authors have recently described the use of adjustable saline 
implants with abdominally-based free flaps. By facilitating 
postoperative modifications of implant fill volumes, this 
technique was used to optimize final breast size without the 
need for additional surgery (Zhou A, Yesantharao P, Nguyen 
D, unpublished data). Furthermore, use of the inflatable 
saline implant allowed for controlled pocket size expansion 
without compromising the flap/pedicle. In fact, adjustable 
saline implants were associated with significantly lower 
rates of postoperative implant revisions, and they helped to 
improve overall patient satisfaction (Zhou A, Yesantharao 
P, Nguyen D, unpublished data). As such, it is possible that 
these adjustable implants can be used with any flap type to 
further improve the hybrid breast reconstruction process. 
Further investigation is warranted. 

Study limitations

This study was not without limitations. First, the search 
strategy may not have comprehensively captured all relevant 
articles. However, we surveyed multiple databases including 

those specific to grey literature, and we updated the search 
during the review process to ensure that the captured 
articles were comprehensive and relevant. Second, there 
is the risk of reporting bias, given the systematic review 
study design. However, information from each study was 
extracted by two independent reviewers, to help minimize 
the risk of such bias.

Conclusions

This article reviewed indications, techniques, and outcomes 
of hybrid breast reconstruction. Multiple options for hybrid 
reconstruction have been described in the literature, each 
with unique indications and limitations. Hybrid techniques 
are indicated for postmastectomy breast reconstruction in 
patients who lack sufficient donor site tissue to recreate 
their desired breast volumes, especially when breast 
irradiation is anticipated. Hybrid breast reconstruction 
has been demonstrated to successfully recapitulate natural 
breast shapes and volumes, without incurring excessive 
postoperative risks of implant or flap loss. Furthermore, 
hybrid reconstruction avoids technical complexities of 
techniques such as stacked flap reconstruction to achieve 
larger breast volumes when donor site tissue is limited. 
Overall, hybrid breast reconstruction allows for autologous 
reconstruction even in the setting of insufficient donor 
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site tissue volumes, and can help to improve patients’ 
satisfaction with the final outcomes of their breast 
reconstruction procedures. 
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Search strategy
Search strategy for PubMed (01 July 2020) 
[Mesh] = Medical subject headings 
[tw] = textword: words in title, abstract, author keywords and MeSH

Search Query Items found

#3 #1 OR #2 332

#2 Hybrid breast reconstruction*[tw] OR hybrid reconstruction*[tw] lipocyteinfiltrat*[tw] OR lipocyte-
infiltrat*[tw] OR lipocyte sculpt*[tw] OR lipocytesculpt*[tw] OR lipocyte-sculpt*[tw] OR lipocyte mod*[tw] 
OR lipocytemod*[tw] OR lipocyte-mod*[tw]

102

#1 "Hybrid Breast Reconstruction"[Mesh] OR ("Autologous Breast Reconstruction"[Mesh] AND "Implant-Based 
Breast Reconstruction"[Mesh]) OR ("Autologous Breast Reconstruction"[Mesh] AND “Alloplastic Breast 
Reconstruction"[Mesh])

230

Search strategy for Embase.com (01 July 2020) 
/exp = EMtree keyword with explosion 
/de = EMtree keyword without explosion 
:ab,ti = words in title OR abstract 
NEXT/x = words next to each other in that order, x places apart

Search Query Items found

#1  'hybrid breast reconstruction'/exp OR 'hybrid reconstruction'/exp OR 'autologous breast reconstruction'/exp 
AND ('implant breast reconstruction'/exp OR 'implant-based breast reconstruction'/exp OR 'alloplastic breast 
reconstruction'/exp) OR (autologous NEXT/1 implant*):ab,ti 

120

Search strategy for Wiley/Cochrane Library (01 July 2020) 
ti,ab,kw = words in title, abstract or keyword

Search Query Items found

#1 Hybrid breast reconstruction* or hybrid reconstruction* or (autologous reconstruction* and (implant 
reconstruction* or alloplastic reconstruction* or implant-based reconstruction*)):ti,ab,kw

45

Search strategy for Web of Science (01 July 2020) 
TS=topic 
NEAR/x = words near to each other in that order, x places apart

Search Query Items found

#1 TS=(“hybrid breast reconstruction” OR “hybrid reconstruction”) OR TS= (“autologous breast reconstruction” 
OR “autologous reconstruction” OR “free flap” OR “flap reconstruction”) AND TS= (“implant breast 
reconstruction” OR “alloplastic reconstruction” OR “implant-based breast reconstruction” OR implant 
NEAR/1 autologous*)

45

Supplementary
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Figure S1 Results of risk of bias analyses.


