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	 Results:	 Overall “operative success” was achieved in all 13 patients (14 flaps) evaluated. At 12 months after 
reconstruction, all aesthetic scores collected were between good and excellent. In contrast to oth-
er studies, we chose a secondary approach for the flap augmentation and we used the epipectoral 
pocket for the placement of the implant. In our series, low rates of early and late post-operative 
complications were observed, with a high overall rate of satisfaction.

	 Conclusions:	 The demonstrated “Hybrid Breast Reconstruction” approach, using an implant underneath a free 
flap autologous breast reconstruction, provided a safe and reliable option to optimize breast recon-
struction outcomes.
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Background

For breast cancer patients, individualized, reconstructive 
breast surgery has become a standard and integral part of 
the treatment options offered in order to optimize both the 
radicality of treatment and the patient’s subsequent quality 
of life. The use of autologous tissue improves both the natu-
ral look and feel of the reconstructed breast [1]. Increasingly 
sophisticated techniques serve to ensure the viability of the 
grafted tissue, as well as reduce post-operative complications 
and enhance long-term outcome. In this context, the use of 
perforator flaps has become a routine technique that allows 
for high expectations with regard not only to safety and re-
liability but also symmetry and aesthetics [2,3]. However, 
there are situations where the amount of tissue derived 
from the flap is inadequate to achieve aesthetically desir-
able outcomes in terms of symmetry, shape and projection. 
This may be due to the inaccurate estimation of the tissue 
volume of the flap compared to the corresponding contra-
lateral site, secondary fat necrosis or partial flap loss. Use 
of autologous fat grafting techniques or the use of a second 
flap have been described to deal with such problems [4,5].

However, since there are patients in which even these tech-
niques fail to achieve the desired results, additional strat-
egies are needed and preferable.

The combination of free tissue transfer combined with si-
multaneous implant placement represents an additional 
promising concept. It is well known that pedicled latissimus 
dorsi (LD) and transverse rectus abdominis myocutaneous 
(TRAM)) flaps can be used in combination with prostheses 
for breast reconstruction approaches [6,7]. Moreover, this 
technique has already been used as a primary augmentation 
of deep inferior epigastric perforator (DIEP) flaps in slender 
patients with larger breasts who wish to use their abdomi-
nal tissue for reconstruction of the breast, but the amount 
of tissue from the DIEP flap was not enough to achieve sym-
metrical breast [8].

Moreover, the transfer of well-vascularized soft tissue al-
lows reconstruction of natural breast ptosis, the addition of 
an implant in a 1-step procedure provides the desired pro-
jection, without being associated with complications such 
as rippling or animation deformity [9].

This article highlights the opportunity to improve aesthet-
ic results by placing a secondary prosthesis underneath 
the free flap for the purpose of a “Secondary Hybrid Breast 
Reconstruction”. In this context the aim of our study was to 
evaluate and to verify, if the correction approach by placing 
an implant right under a previously performed free flap is 
a safe and reasonable concept.

We analyze indication and results in order to outline and 
examine an additional choice in optimizing the quality of 
breast reconstruction with autologous tissue

Material and Methods

In our Department, a total of 339 autologous breast recon-
structions were performed in 315 women (mean age, 48.8 
years, range 21 – 76 years) between 2011 and 2018. Of these, 
265 procedures (78%) were free DIEP flap procedures, 31 pro-
cedures (9%) were S-GAP (superior gluteal artery perforator) 
flap procedures, 6 procedures (2%) were FCI (fasciocutaneous 
infragluteal) flap procedures, and 37 procedures (11%) were 
TMG (transverse myocutaneous gracilis) flap procedures.

Of the 315 patients, 13 patients demonstrated, at a later 
time, inadequate symmetry and aesthetic unsatisfying re-
sults with the wish for improvement. They were included 
in a retrospective chart review. Of these 13 patients, 14 re-
constructions were performed (8 DIEPs, 1 S-GAP, 1 FCI, and 
4 TMGs). Typical secondary touch-up procedures to im-
prove shape and symmetry, including autologous fat graft-
ing techniques, failed or were unfeasible from the begin-
ning due to a lack of donor site. In our series, fat grafting 
was used in 6 patients prior to the implant reconstruction 
to improve the aesthetic result, however, without achiev-
ing the desired outcome (Table 1). 

Therefore, in all the presented cases, a secondary implant 
was placed underneath the previously used flap. Thus, we 
aimed to correct symmetry as well as the shape and pro-
jection of the breast. Patient´s age, indication for surgery, 
adjuvant therapy (radiotherapy), complications, outcomes, 
and follow-up were registered.

Indications for this secondary “Hybrid Breast Reconstruction” 
concept included inadequate breast volume, breast mound 
deficiencies, and lack of projection caused by primary asym-
metry of the reconstructed breast or secondary loss of vol-
ume of the flap with a displeasing aesthetic outcome.

In all cases, textured round silicone gel implants were used, 
and in all cases, the implant volume was determined intra-
operatively using sizers.

In all cases, the implant was placed in an epimuscular, “sub-
flap” pocket (Figure 1). This approach was performed in or-
der to control the implant pocket accurately. In addition, we 
wanted to maintain as much impact on the projection and 
the form of the breast as possible (Figure 2). Care was tak-
en to preserve the flap pedicle during the operative proce-
dure, since in all cases recipient vessels for the flaps were 
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the internal mammary vessels. Therefore, in all cases the 
vascular pedicle of the flap was visualized and dissected 
carefully (Figure 1). All surgical procedures were performed 
by 2 experienced plastic and breast surgeons, which in-
cluded the head of department and senior plastic surgeon.

Approximately 12 months after implantation of the prothe-
sis, aesthetic scores were collected. Patients were asked to 
assess their satisfaction using a 12-point scale. This 12-point 
scale was prepared for this study by the authors. The range 
was from 0 – 3 (poor), 4 – 6 (fairly satisfied), 7 – 9 (good), and 

10 – 12 (excellent). At the same time, an experienced consul-
tant plastic surgeon, who did not participate in the recon-
struction procedures itself, used the same 12-point scale to 
evaluate the aesthetic outcome, especially with regard to 
breast volume, shape, projection, and symmetry. He scored 
all the patients blindly as part of a personal examination to 
get a real 3-dimensional impression of the reconstructed 
breasts. In our opinion, this was necessary to evaluate the 
surgical outcome realistically, because pictures have obvi-
ous limitations in meaningfulness.

Table 1. Clinical Data of the 13 Patients Included in the Study.

Patient Age 
(years) Diagnosis Oncologic 

surgery Radiation Reconstructed 
by

Time 
between 
flap and 

implant in 
months

Lipofilling 
prior to 
implant 

insertion 
(yes/no)

Indication 
for implant 
asymmetry

Implant size, 
form, profile

Implant 
location

1 53 Breast 
cancer Mastectomy Yes DIEP 6 No Primary 100 cc, 

round, mpp Epipectoral

2 75 Breast 
cancer

Nipple-sparing 
mastectomy Yes DIEP 16 Yes Primary 100 cc, 

round, mpp Epipectoral

3 57
Ductal 

carcinoma 
in situ

Mastectomy Yes DIEP 16 No Primary 150 cc, 
round, mpp Epipectoral

4 52
Ductal 

carcinoma 
in situ

Nipple-sparing 
mastectomy Yes TMG 22 No Secondary 200 cc, 

round, hp Epipectoral

5 46 Breast 
cancer

Skin-sparing 
mastectomy No TMG 53 Yes Secondary 150 cc, 

round, mpp Epipectoral

6 50
Ductal 

carcinoma 
in situ

Mastectomy Yes TMG 19 No Primary 145 cc, 
round, hp Epipectoral

7 59 Breast 
cancer Mastectomy Yes DIEP 7 Yes Primary 300 cc 

round, mpp Epipectoral

7 59 Mastopathia Skin-sparing 
mastectomy No S-GAP 10 Yes Primary 300 cc, 

round, mpp Epipectoral

8 42 Breast 
cancer

Nipple-sparing 
mastectomy Yes FCI 31 Yes Secondary 100 cc, 

round, mpp Epipectoral

9 54 Breast 
cancer

Nipple-sparing 
mastectomy Yes TMG 87 Yes Primary 150 cc, 

round, mpp Epipectoral

10 52 Breast 
cancer

Nipple-sparing 
mastectomy Yes DIEP 10 No Primary 150 cc, 

round, mpp Epipectoral

11 52 Breast 
cancer Mastectomy No DIEP 12 No Primary 150 cc, 

round, mpp Epipectoral

12 51 Breast 
cancer

Nipple-sparing 
mastectomy Yes DIEP 10 No

Primary 
(necrosis 

of the flap)

125 cc, 
round, mpp Epipectoral

13 41 Breast 
cancer

Nipple-sparing 
mastectomy No DIEP 6 No Primary 125 cc, 

round, mpp Epipectoral

DIEP – deep inferior epigastric perforator; TMG – transverse musculus gracilis; S-GAP – superior gluteal artery; FCI – fasciocutaneous infragluteal; 
mpp – moderate plus profile; hp – high profile.
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The case series was designed as a retrospective, single cen-
ter study. It was conducted in accordance with the principles 
of the Declaration of Helsinki. Written consent was obtained 
from all patients to participate in this study. An ethical ap-
proval by the independent ethics committee of the hospi-
tal was obtained.

Results

Between 2011 and 2018 we performed 14 secondary Hybrid 
Breast Reconstructions in our department in the aforemen-
tioned manner (Table 1). Of these, 13 patients underwent 
unilateral reconstruction with a free flap and a secondari-
ly placed implant. One patient underwent a bilateral sur-
gery (DIEP flap on one side and S-GAP on the other side)

In 10 cases, the indication for the primary breast surgery 
was breast cancer, in 3 cases ductal carcinoma, and in 1 case 
mastopathia. The oncological surgery was radical-modi-
fied mastectomy in 5 cases, nipple-sparing mastectomy in 
7 cases, and skin-sparing mastectomy in 2 cases.

Ten breasts received radiation therapy in advance of the re-
construction by the flap procedure. Most breasts were recon-
structed with a DIEP flap (n=8), the others were TMG (n=4) 
S-GAP (n=1), and FCI (n=1) flaps, respectively. In all cases, 
the internal mammary vessels were used as the recipient 
vessels for the flaps.

The average time between flap reconstruction and implant 
placement was 22 months with a range of 6 to 87 months. 

In 6 cases, we used partly repeated fat grafting prior to the 
insertion of the implant to provide for increased symmetry. 
This, however, failed to produce pleasing results.

In 3 cases, the indication for the implant was secondary 
shrinkage of the flap that resulted in an asymmetry. In these 
3 cases, the reconstruction was performed twice with a TMG 
flap and once with an FCI flap. In the other cases (n=11), 
the asymmetry was present shortly after flap reconstruction.

Time between flap and implant reconstruction was longer in 
patients with secondary asymmetry (22, 31, and 53 months; 
average 35 months) compared to the rest of the patients 
(average 18 months).

We inserted round implants in all cases and placed them in 
an epipectoral pocket, directly underneath the flap. The aver-
age size of the implant was 160 cc with a range of 100 – 300 cc. 
In 12 cases we used a moderate plus profile and in 2 pa-
tients we used a high-profile implant (Table 1).

Follow-up period was at least 12 months after implant sur-
gery and in 2 patients at least 12 months after the last im-
plant exchange. The range of the follow up was 13 months 
to 7 years. No patient suffered from major complications 
after implant procedure. We had no early revision surgery 
and no hematoma, and no secondary flap loss was noted. 
During the implant surgery, the flap vessels and anastomo-
sis of the flap were explored in order to prevent damage to 
the blood supply of the flap. 

Generally, no considerable symptomatic capsular contracture 
or implant dislocation was noted during the study period. 

Figure 1. �Patient number 4: Intraoperative situs 22 months 
after TMG flap, epipectoral pocket for the implant, tip 
of the forceps points to the flap perforator vessels. 
Abbreviations: TMG, transverse myocutaneous gracilis.

Figure 2. �Patient number 2: Intraoperative situs: 100 cc silicone 
implant placed in the epipectoral pocket, 16 months 
after DIEP flap. Abbreviations: DIEP, deep inferior 
epigastric perforator.
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Only 1 patient (Patient No. 7, Figure 3) presented 5 years af-
ter bilateral flap reconstruction and secondary implants 
with capsular contracture on the “DIEP“ side (Table 1). On 
the affected side, the patient had received radiation ther-
apy in advance of the reconstruction. 

We performed a capsulectomy and an exchange of the im-
plant. Again, we placed the implant into the epipectoral 
pocket. During the next 2 years of follow-up, the patient 
was free of symptoms. 

Patient No. 8 developed a secondary malposition of the im-
plant (bottoming out) after 1 year. In the revision surgery, 

we reconstructed the inframammary fold and replaced the 
implant with an equally sized one (100 cc moderate plus 
profile) (Table 1). Figures 3 – 6 show some clinical results af-
ter our hybrid surgery.

In order to estimate the success of our concept, we per-
formed an evaluation of the achieved aesthetic results. 
All operated patients and a plastic surgeon who was not 
part of the prior surgery used the established 12-point 
scale (0 – 3 poor, 4 – 6 fairly satisfied, 7 – 9 good, 10 – 12 ex-
cellent). Time between last surgery and evaluation was at 
least 12 months.

Figure 3. �Patient number 7 after mastectomy right breast and skin-sparing mastectomy left breast and temporal expander breast 
augmentation (A–C), reconstruction right breast with DIEP and left breast with S-GAP flap (D–F) and after augmentation with 
implant (left breast 300 cc round, right breast 300 cc round implants) (G–I). Abbreviations: DIEP, deep inferior epigastric 
perforator; S-GAP, superior gluteal artery perforator.

A D G

B E H

C F I
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The average evaluation of the patients was 10.5 points with 
a range from 8 – 12 points regarding their reconstruction. 
The average evaluation of the surgeon was 10.2 points with 
a range from 8 – 12 points (Table 2).

Discussion

The deep inferior epigastric perforator (DIEP) flap among oth-
er perforator flaps has become the gold standard in autolo-
gous breast reconstruction [10 – 13]. However, in some cases, 
the amount of tissue from the abdomen is limited and there 
is not sufficient abdominal tissue to achieve adequate breast 
volume and consequently symmetry. Moreover, prior sur-
geries leading to scarring can also limit the size of the flap. 

In other cases, extensive skin defect creates a significant 
problem to the surgeon. In these situations, the available 
abdominal tissue is primarily required in resurfacing the 
skin of the breast and is not available to provide adequate 
volume and projection for the new breast.

Although other flaps from other body areas are available, 
such as S-GAP, TMG, or FCI, these too are often limited with 
regard to the volume they can provide in cases where pa-
tients wish to receive a medium to large breast [14]. Moreover, 
these flaps are generally even more limited regarding the 
skin surface and flap volume made available.

Furthermore, it is well-known that sometimes all the 
aforementioned flaps can lose volume secondary after 

Figure 4. �Patient number 5 after skin sparing mastectomy (A–C), reconstruction with TMG flap left breast and mastopexy right breast 
(D–F) and after augmentation left breast with 150 cc implant (G–I).

A D G

B E H
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reconstruction (i.e., by fat necrosis or muscle atrophy) [15], 

which we also observed in our patients, especially with 
TMG flaps.

Therefore, some patients present with inadequate aesthet-
ic results after autologous breast reconstruction following 
different free flaps. Such unfavorable outcomes include in-
adequate breast volume and mound deficiencies, superior 
pole deficiencies, asymmetry, and lack of projection.

Techniques such as fat grafting have been shown to be ben-
eficial in order to augment flap-based breast reconstruc-
tion [16]. Articles underline the safety of fat grafting regard-
ing breast cancer recurrence [4] and especially the effect of 
lipofilling after implant-based breast reconstruction [5,17]. 

In this context, Maxwell and Gabriel presented the “bioen-
gineered breast approach” with repeated autologous fat 
grafting covering implants [18].

However, like every technique, fat grafting has also its lim-
itations. One main disadvantage of this procedure is that it 
often it must be performed repeatedly to achieve the desired 
results due to an uncertain volume retention of up to 50%. 

From our perspective, a significant improvement in projec-
tion with lipofilling is rarely possible, and a notable size 
augmentation is seldom possible. Moreover, an interna-
tional consensus regarding lipofilling after cancer does 
not yet exist [19].

Figure 5. �Patient number 6 after mastectomy left breast (A–C), reconstruction with TMG flap (D–F) and after implant augmentation (left 
145 cc, right 175 cc implant) (G–I). TMG – transverse myocutaneous gracilis.
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On the other hand, there are encouraging publications where 
the use of breast implants in combination with free perfora-
tor flaps as a one-step-procedure have been proposed [9,20].

From the breast reconstruction concept with the combina-
tion of latissimus dorsi (LD) flap and an implant, we know 

that the combination of both procedures is, in principle, safe 
and reasonable. However, by using a free flap procedure, 
especially with perforator flaps, compared to the LD flap, 
we can minimize donor site morbidity, animation defor-
mity, and shrinkage of the flap caused by muscular atrophy. 

Figure 6. �Patient number 13 after nipple-sparing mastectomy right breast (A-C), reconstruction with DIEP flap (D-F) and after implant 
augmentation (125 cc implant) (G-I). DIEP – deep inferior epigastric perforator.
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Moreover, the limitation of the skin area provided by the 
LD flap makes it difficult to create a natural breast ptosis.

The combined use of an implant with perforator flaps is 
particularly different compared to the LD flap/implant re-
construction concept. In the latter, in patients with large or 
medium-sized breasts, the implant influences mainly the 
shape and the volume of the reconstructed breast. In cases 
with perforator flap/implant breast reconstruction, the im-
plant is basically used to augment the already shaped breast 
and define projection, because of the greater amount of tis-
sue being recruited for reconstruction. Therefore, the shape 
of the reconstructed breast is essentially defined by the 
free flap and one can reconstruct a naturally ptotic breast. 

Furthermore, our study demonstrated that the average size 
of the implants used with the perforator flaps was small and 
the majority of the breast volume and shape depended on 
the flap tissue and hence volume changes occur, in keep-
ing with the rest of the body. Therefore, with the implant 
an improvement in projection and volume is possible and 
achievable.

This method was performed not only with DIEP flaps, as 
described by others [9,20], but we expanded the approach 
to other perforator flaps such as S-GAP, FCI, and TMG flaps.

In contrast to the sub-pectoral approach described by 
Figus et al. [20], we placed all implants in the pre-pectoral 
(sub-flap) pocket as also described by Momeni et al. [9]. We 
think that the ability to control the implant pocket and im-
prove projection of the reconstructed breasts minimizes the 
risk of malposition of the implant and contributes to the 
protection of the vascular pedicle on one hand while im-
proving aesthetic outcomes on the other hand.

We only used textured, round silicone gel implants for vol-
ume augmentation and not to improve the shape of the new 
breast which was, from our point of view, determined by the 
flap. Thereby, we combined the advantages of both proce-
dures without using large size implants. In our case series, 
we did not note relevant symptomatic capsular contracture 
problems, although the majority of the patients had radia-
tion therapy prior to reconstruction.

Risk for capsular contracture in patients after radiation and 
mastectomy has been reported to be high [21 – 26]. However, 
in our study, only 1 patient presented with a late capsular 
contracture after hybrid reconstruction. We attribute this 
observation to the fact that the non-radiated free flap im-
proves the quality and vascularity of the soft tissue cover 
over the implant, comparable to a situation without radia-
tion which minimizes the risk of developing a capsular con-
tracture. However, since our post-implant observation peri-
od was relatively short in most of the cases and the number 
of patients was limited, further longitudinal observation will 
be necessary to address the question of capsular contrac-
ture rate among patients with the concept of hybrid breast 
reconstruction.

Momeni et al. have suggested performing the procedure of 
DIEP flap augmentation as a primary approach [9]. However, 
the authors believe that immediate flap/implant augmen-
tation may interfere with the flap size and shape and has 
the risk of secondary asymmetry because of flap shrink-
age in progress.

In contrast to that approach, all our cases of hybrid breast 
reconstruction were performed as a secondary procedure. 
Time between autologous and implant surgery was at least 
6 months with the result that the final size and shape of 
the autologous reconstructed breast had developed and 
was stable. In this manner, we could exactly estimate the 
need for a secondary augmentation and the consequently 
required implant size. We were able to minimize the risks of 
partial flap necrosis and infection as well as avoid primary 

Table 2. �Patients’ outcome and complications, satisfaction scale 
of patient and surgeon: 0 – 3 poor, 4 – 6 sairly satisfied, 
7 – 9 good, 10 – 12 excellent.

Patient Complications Evaluation 
of patient 

Evaluation 
of surgeon 

1 None 11 11

2 None 9 10

3 None 11 11

4 None 12 10

5 None 11 11

6 None 12 11

7
Capsular contracture with 

resulting implant exchange 
after 5 years

12 11

7 None 12 11

8
Secondary malposition of the 
implant with resulting implant 

exchange after 1 year
10 9

9 None 11 11

10 None 9 10

11 None 8 8

12 None 8 9

13 None 11 10
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asymmetry. The need for implant change due to asymme-
try was thereby minimized.

For all these reasons, we do not recommend an immediate 
augmentation strategy and favor our concept of secondary 
flap augmentation in order to increase predictability of fi-
nal postoperative outcome.

In contrast to the aforementioned publications 
(Momeni et al. [9] and Figus et al. [20]) we have chosen a 
secondary approach for the implant augmentation and we 
used the epipectoral pocket. Also, with these different ap-
proaches we could underline that the hybrid reconstruc-
tion is safe and reasonable, knowing that limitations of our 
study were the relatively short follow up, the retrospective 
study design and the small group of patients.

Despite these existing limitations, we think that in select-
ed patients, secondary hybrid breast reconstruction com-
bines many advantages in terms of implant and autologous 
reconstruction options in order to optimize the aesthetic 
outcome of breast reconstruction. We demonstrated that, in 
cases where autologous tissue is insufficient to reconstruct 
the desired breast size or shape, we can achieve the desired 
results in combination with an implant. Our self-developed 

12-point evaluation scale revealed a high satisfaction rate 
of the patients related to long-term outcomes following our 
strategy. This questionnaire was established to get a gross 
impression on how patients rated their individual aesthetic 
outcome following the aforementioned procedure. For fur-
ther in-depth analyses, assessment using validated and 
more detailed outcome measurement questionnaires, such 
as the BreastQ, should be performed.

In summary, the presented approach was an effective, rea-
sonable and safe tool for a selected group of patients af-
ter autologous breast reconstruction in order to improve 
aesthetic outcome.

Conclusions

In conclusion, secondary augmentation following autolo-
gous breast reconstruction offers pleasing breast volume 
and symmetry while attempting to preserve the natural 
appearance of the prior reconstructed breast. We believe 
that the presented concept of secondary augmentation of 
different flaps after breast reconstruction allows a reliable 
approach for optimizing unfavorable reconstructions in se-
lected patients.
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