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Background and Objective: Mastectomies have a significant socio-psychological impact, motivating 
patients to undergo breast reconstruction. Initially, silicone implants were used to reconstruct the breast. 
However, breast implants have been the subject of successive crises throughout the years. Indeed, rupture, 
silicone bleeding, and capsular contracture remain topical. In 2019, the BIOCELL textured breast implants 
was banned and recalled due to the discovery of the breast implant-associated anaplastic large cell lymphoma 
(BIA-ALCL). More recently, the breast implant illness has been depicted in the media. To cope with these 
issues and to respond to some patients’ expectations for a natural reconstruction, plastic surgeons have 
developed autogenous solutions for breast reconstruction. Since Taylor’s research on angiosomes, the 
development of the microsurgery and more recently fat grafting, autogenous breast reconstruction has 
known a tremendous expansion. Autologous breast reconstruction allows a more natural feeling and texture. 
This narrative review aims to provide to the readers a comprehensive and updated evidence-based overview 
of state of the art about autologous breast reconstruction after total mastectomy.
Methods: We conducted a narrative review of the literature searching for papers published between January 
2010 and December 2022. The MeSH terms with different combinations were used to identify articles for 
inclusion. After screening article titles and abstracts independently by three authors, 66 papers were included 
in this review.
Key Content and Findings: In this review, the authors describe and discuss the different autogenous 
techniques in breast reconstruction.
Conclusions: Autologous reconstructions provide very satisfactory, durable, and reliable results with 
relatively low complication rates. Deep inferior epigastric perforator (DIEP) flaps, latissimus dorsi flaps and 
autologous fat grafting are the most common type of autogenous breast reconstructions.
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Introduction

A partial or total mastectomy profoundly affects a woman’s 
body image, leading to a significant socio-psychological 
impact and motivating patients to undergo breast 
reconstruction. Breast reconstruction following mastectomy 
is associated with higher patient satisfaction and quality 
of life (1). According to the American Society of Plastic 
Surgeons (2), less than half of all women who require a 
mastectomy are doing breast reconstruction surgery, and 
fewer than a quarter of them understand the wide range of 
breast reconstruction options available. Moreover, less than 
20% are elected to undergo immediate reconstruction (2). 

Czerny realized one of the first breast reconstruction 
attempts in 1895 using a lipoma for a lumpectomy. The first 
breast reconstruction with implant occurred in 1971, in a 
subcutaneous plan. Then it was combined with a latissimus 
dorsi (LD) flap in the late 1970s. Since then, implant-based 
breast reconstruction has gained popularity and acceptance 
among the public (3,4). Silicone breast implants have been 
the subject of many successive controversies questioning 
the use of these implants: capsular retraction, device failure, 
anaplastic large cell lymphoma (ALCL) and more recently, 
breast implant illness (BII) (5). Acellular dermis matrices 
have improved significantly the results of implant-based 
breast reconstruction (6) but remain a supplementary 
foreign body with its own share of problems (7,8).

The use of autologous tissue for breast reconstruction 
exploded following Taylor’s research on angiosomes, 
microsurgery development, and, more recently, the 
standardization of fat grafting (9,10). There are numerous 
advantages to using autogenous solutions over implants: 
more natural feeling and texture, no implant surveillance, 
a better patient satisfaction rate and better resistance to 
radiation therapy (11). In addition, the tissue modeling 
can be specific for each patient’s anatomic features, such as 
the thorax width, the contralateral breast volume, or the 
desired volume in case of bilateral mastectomies and the 
overall appearance. However, donor site outcomes, surgery 
duration and safety concerns have emerged regarding the 
risk of cancer recurrences due to growth factors within the 
fat graft and the postoperative calcifications (12). 

This narrative review aims to provide the readers a 
comprehensive, evidence-based overview of state-of-the-
art autologous breast reconstruction after total mastectomy, 
including the selection of the flaps, the outcomes, and the 
recent advancements. We present this article in accordance 
with the Narrative Review reporting checklist (available at 

https://atm.amegroups.com/article/view/10.21037/atm-23-
1471/rc).

Methods 

We conducted a narrative review of the literature searching 
for papers published between January 2010 and December 
2022 about autogenous breast reconstruction. We used 
the MeSH terms with different combinations to identify 
articles for inclusion in this review, including: “breast 
reconstruction”, “deep inferior epigastric perforator flap”, 
“DIEP”, “transverse upper gracilis”, “TUG”, “Transverse 
Myocutaneous Gracilis Flaps”, “TMG”, “superior gluteal 
artery perforator”, “SGAP”, “inferior gluteal artery 
perforator”, “IGAP”, “free fasciocutaneous infragluteal”, 
“FCI flap”, “latissimus dorsi flap”, “latissimus dorsi”, 
“LD”, “autologous fat graft”, “lipofilling”, “lipomodeling”, 
“Breast Q”, “complications” and “nipple-areola complex 
reconstruction” (Table 1). Backward chaining of reference 
lists from retrieved papers was also used to expand the 
search. Articles were limited to those published in English 
and from peer-reviewed journals with an impact factor of 
over 0.5. Retrospective and prospective primary clinical 
studies were included. Conference abstracts, case reports, 
small case series (≤10 cases), letters to the editor, brief 
communications, editorial comments, and animal studies 
were excluded. 

An initial retrieval of 2,823 articles were identified 
using these parameters. After screening article titles and 
abstracts independently by three authors, 66 papers and 
their reference lists were included for full-text review. The 
articles have been classified according to the objectives 
displayed and the used techniques. The extracted data 
included the year of publication, the study design, the total 
number of patients and number of procedures, the type of 
technique, surgical outcomes, complications, and patients’ 
satisfaction. Then, we selected the relevant papers for our 
narrative review. We included only techniques presented 
in a minimum of ten articles over five different years as 
representing methods having found a permanent audience 
in the surgical community.

Results and considerations

The search for autogenous solutions has remained constant 
over the year, the main concerns being having a sufficient 
donor site, lowering the donor site morbidity, and looking 
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for a natural appearance and texture. There are two main 
categories of autogenous breast reconstruction: the flaps 
(pedicled or free flaps) and the autologous fat transfer. 

We divided the different autologous breast reconstruction 
options according to the donor sites: the abdomen, the 
back, the inner thigh, and the gluteal area. We added a 
paragraph on the autologous fat graft. 

Flaps using the abdominal tissues

The use of the abdomen for breast reconstruction is 
compelling for two reasons: the considerable volume of 
tissue that may be available, and the fact that abdominal scars 
can be cleverly hidden with the underwear. Furthermore, it 
allows an improvement of the abdominal contours.

Table 1 Search strategy 

Items Specification

Date of search December 1st, 2022

Databases and other sources searched PubMed

Search terms used (including MeSH and 
free text search terms and filters)

“Breast reconstruction”, “deep inferior epigastric perforator flap”, “DIEP”, “Tram flap”, 
“Transverse rectus abdominis muscle flap”, “SIEA flap”, “transverse upper gracilis flap”, 
“TUG”, “Transverse Myocutaneous Gracilis Flaps”, “TMG”, “profunda artery perforator 
flap”, “PAP flap”, “superior gluteal artery perforator flap”, “SGAP”, “inferior gluteal artery 
perforator”, “IGAP”, “free fasciocutaneous infragluteal”, “FCI flap”, “latissimus dorsi flap”, 
“LD flap”, “extended LD flap”, “lipofilling”, “autologous fat graft”, “Lipomodeling”, “Breast Q”, 
“complications”, “nipple areola complex reconstruction” 

Timeframe From January 2010 to December 2022 

Inclusion and exclusion criteria Inclusion criteria: 

	 English language articles

	 Peer-reviewed journal

	 Impact factor ≥0.5

	 Meta-analyses

	 Systematic review

	 Retrospective and prospective primary clinical studies

Exclusion criteria:

	 Implant-based breast reconstructions

	 Conference abstracts

	 Case reports

	 Small case series (≤10 cases)

	 Letters to the editor

	 Brief communications

	 Editorial comments

	 Animal studies

Selection process Three authors independently screened the initial retrieved of articles

DIEP, deep inferior epigastric perforator; SIEA, superficial inferior epigastric artery; TUG, transverse upper gracilis; TMG, transverse 
myocutaneous gracilis; PAP, profunda artery perforator; SGAP, superior gluteal artery perforator; IGAP, inferior gluteal artery perforator; 
FCI, fasciocutaneous infragluteal; LD, latissimus dorsi.

https://pubmed.ncbi.nlm.nih.gov/26843263/
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Flap including rectus abdominis muscles: transverse 
rectus abdominis myocutaneous (TRAM) flap (Figure 1)
The pedicled rectus abdominis muscle flap use started 
in the 1970s. First associated with a vertical incision, 
Hartrampf transferred to a transversely oriented abdominal 
musculocutaneous island (TRAM) flap (13). The technique 
consists of using the ipsilateral TRAM flap with 180° 
rotation, pedicled on the superior epigastric vessels. It had 
been a popular surgery for 15 years known for a significant 
number of complications, either on the reconstructed breast 
with distal necrosis, or in the donor site with significant 
alteration of the abdominal wall. Scheflan and Dinner 
confirmed that the lower abdominal tissue is vascularized 
mainly by the deep epigastric inferior vessels (14). Thanks to 
these breakthroughs, after different attempts to secure the 
TRAM vascularization using the delay phenomenon (15),  
a free TRAM flap based on the deep inferior epigastric 
vessels connected with microsurgery became the gold 

standard, especially after the implementation of the internal 
mammary recipient vessels in replacement of the circumflex 
scapular vessels from the ipsilateral axilla. On one hand, 
it improves the results of the breast because of a more 
reliable blood supply and on the other hand, it improves 
the outcomes of the abdomen by avoiding the “pedicle  
bulge” (14) and using a lower abdominal skin flap. However, 
the TRAM flap was gradually set aside because it alters the 
integrity of the abdominal wall with a high rate of hernia 
and abdominal bulge. 

Flaps preserving the rectus abdominis muscle
Deep inferior epigastric perforator (DIEP) flap (Figure 2)
The DIEP flap was first described in 1989 by Koshima and 
Soeda (16) to reduce the abdominal wall weakening. First 
applied in breast reconstruction in 1994 by Robert Allen, 
the DIEP flap remains a gold standard for autologous 
breast reconstruction (17). Indeed, a prolific number 

Figure 1 Right breast reconstructed by a TRAM flap. (A) Preoperative photo; (B) preoperative drawings; (C) intraoperative photo of the 
harvested TRAM flap; (D) postoperative results. TRAM, transverse rectus abdominis myocutaneous.

A B

C D



Annals of Translational Medicine, Vol 12, No 1 February 2024 Page 5 of 19

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2024;12(1):9 | https://dx.doi.org/10.21037/atm-23-1471

of publications attests to it. The DIEP flap has the 
considerable advantage of respecting the rectus abdominis 
muscle and its nerves, preserving as much as possible the 
abdominal strength. It was achieved at the cost of a more 
time-consuming and meticulous dissection. Previous 
abdominal surgeries and incisions (low transverse incision, 
laparoscopy port and midline incisions) remain frequent. 
Those scars do not alter the result of breast reconstruction 
in terms of flap loss. However, abdominal donor-site 
complications are significantly higher in obese patients  
(18-22). Regarding the pregnancy concern, there is no 
evidence that the DIEP flap harvest could affect the 
pregnancy process or contraindicate vaginal delivery (23).

For cases of bilateral mastectomies (bilateral cancers 
or a predisposing mutation), bilateral DIEP flaps have 

become a daily practice. It can only be considered in 
patients with sufficient abdominal tissue. Beyond the 
longer operative time, double DIEP procedures are 
associated with an increased donor site complication rate 
compared to unilateral DIEP. In a comparative study, a 
significant difference in the overall complications rate in 
the donor site was reported as twice as high in bilateral 
DIEP (24).

In our experience, we tend to oversize the volume of 
the flap by 30% in case of adjuvant radiation therapy to 
anticipate the subsequent volume decrease; even though no 
increase in complication rates of fat necrosis, surgery for 
removal of fat necrosis was reported in the literature (25).  
In the case of previous radiation therapy, there was no 
statistical evidence of an increased flap loss rate (26), 

Figure 2 Right breast reconstructed by a DIEP flap. (A) Preoperative photo; (B) intraoperative view of the donor site with the rectus 
abdominis muscle left in place; (C) intraoperative view of the dissected pedicle from the rectus abdominis muscle; (D) front view of the 
postoperative results with a nipple flap and areola tattoo; (E) lateral view of the postoperative results with a nipple flap and areola tattoo. 
DIEP, deep inferior epigastric perforator.
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but rather a higher risk of developing wound healing 
disturbances at the recipient site (27).
Endo-robotic approach for DIEP flap harvest
The robotic approach comes from the desire to optimize the 
DIEP harvesting, especially when it comes to the pedicle 
length and the incision of the aponeurosis. First reported 
by Gundlapalli et al. in 2018, the usage of the Da Vinci® 
robot system to harvest deep inferior epigastric vessels is 
becoming more and more popular for the many benefits it 
can provide (28). The minimally invasive technique allows, 
as early experience suggests, smaller recovery time and less 
overall postoperative pain (29). In a retrospective study 
which included 207 patients in total (21 in the robotic DIEP 
group versus 186 in the regular DIEP group), Lee et al. 
found a significant reduction in postoperative pain (P=0.001) 
and reduction of mean hospital stay length (P=0.002) (30). 
This technique allows the surgeon to harvest the longest 
possible pedicle length (10 to 15 cm) while performing a 
very small incision on the abdominal fascia, ranging from 
1.5 to 3 cm (29). However, the financial cost is substantially 
higher, and surgeons will need additional training to master 
this new skill (29,30). Thus, the robotic DIEP flap cannot 
be universally used and the patient selection is a crucial 
part. Ideally, perforators must be of short intramuscular 
course and of a small number (ideally 1–2), identified on 
the preoperative computed tomography (CT) scan (29). 
Otherwise, the required dissection will be greater, and 
the benefits from using afterwards a minimally invasive 

approach are reduced (29,31). The surgeon must dissect 
around the perforators till the posterior sheath. Then, they 
inflate the abdominal cavity (29). After, the surgeon installs 
three ports through the fascia on the contralateral side 
of the flap and located on a line connecting the anterior 
superior iliac spine and the anterior axillary line. Then, 
the robotic dissection of the pedicle begins till they reach 
the perforator. The pedicle can then be dissected till the 
external iliac vessels and be clamped. It is recommended to 
close the posterior sheath with a barbed suture (29). 
Superficial inferior epigastric artery (SIEA) flap (32,33) 
(Figure 3)
The SIEA flap is a lower hemi-abdominal flap which 
involves a less extensive dissection compared to DIEP 
flap since it does not require the opening of the rectus 
sheath (34). Holmström described in 1979 the first use 
in superficial inferior epigastric vessels (SIEA flap) in 
breast reconstruction with a free TRAM flap in which he 
included the contralateral superficial inferior epigastric vein 
(SIEV) (35). After Taylor conducted anatomical studies, 
Arnez et al. published the SIEA flap applied to the breast 
reconstruction in 1999 (36). The SIEA vascularizes the 
SIEA flap. This pedicle runs in the lower abdominal fat 
tissue under the Scarpa or sometimes above the Scarpa, 
depending on the level of incision. It has the advantage of 
avoiding intramuscular dissection. However, that pedicle’s 
vascularization territory is inconsistent from one patient to 
another. Indeed, the dominance between the DIEP and the 

Figure 3 Bilateral delayed breast reconstruction with SIEA flaps. (A) Preoperative photo; (B) postoperative photo at 7 months. SIEA, 
superficial inferior epigastric artery.
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SIEA is not predictable preoperatively. For that reason, it 
cannot be performed in more than 15% of our cases. It is 
important to ensure the good vascularization of the arterial 
and venous side of the flap before selecting that pedicle 
for the abdominal flap. Moreover, a supplementary venous 
anastomosis with the superficial vein is often necessary 
because of venous congestion. In our practice, two main 
problems exist with this flap: the extreme spasticity of the 
SIEA and the peripheric position of the pedicle entrance in 
the flap. 
Muscle sparing-TRAM (MS-TRAM) flap
MS-TRAM is another technique using the abdomen which 
consists in harvesting a partial part of the rectus abdominis 
muscle including a full raw of perforators and the DIEP 
vessels. We only use that technique when a single or two 
perforators are not enough to vascularize the flap, which 

remains rare. No significant differences in the overall 
incidence of complications between MS-TRAM and DIEP 
are found in the literature (37). 

Flaps from the back (Figure 4)

Because of its reliability and proximity to the breast, the LD 
flap is commonly used in breast reconstruction. After its 
first description in 1906 by Tansini, it was only in 1976 that 
Olivari rediscovered it (4). Then, Mühlbauer and Olbrisch 
in 1977 developed its use to provide muscle coverage of the 
silicone implant and breast skin replacement (38,39). The 
LD has maintained popularity in breast reconstruction since 
the 1990s because of its fundamental qualities: its reliability 
and relative harvest ease.

Its various indications and the patient’s morphology 

Figure 4 Immediate reconstruction of the right breast with a LD flap. (A) Front view of the preoperative photo; (B) intraoperative photo 
showing the installation in prone position for the flap harvest; (C) front view of the postoperative photo, after LD flap, secondary autologous 
fat grafting and symmetrisation of the contralateral breast; (D) postoperative photo—back view. LD, latissimus dorsi. 
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guide the strategy for harvesting and positioning the flap. 
The layout of the cutaneous paddle was the subject of many 
variations in order to optimize its positioning at the thoracic 
level and reduce the dorsal scar ransom. Mathes and Nahai 
classified the LD muscle as type V (40); its dominant pedicle 
(thoracodorsal artery), with a large diameter and minimal 
anatomic variation, provides a highly reliable blood supply. 
The vessel enters the underside of the latissimus in the 
posterior axilla, giving off a branch to the serratus muscle, 
continues into the muscle and bifurcates into a large lateral 
descending branch and a small transverse branch (41). In 
addition, numerous musculocutaneous perforators allow for 
skin island design anywhere on the muscle if the skin over 
the proximal third of the muscle is included. If most authors 
require a position change, Binder et al. and Boa et al.  
standardized a supine position harvest technique with an 
oblique incision which improves the surface of the skin 
paddle (42,43).

This method’s main drawback is the sacrifice of the 
largest human muscle, a motor for the normal shoulder 
joint biomechanics (44). For most of the patients, the 
harvest of the LD muscle is very well tolerated (45). 
However, moderate to severe shoulder functional loss and 
disability was found in around 10% of the patients with 
chronic pain and partial loss of function (especially for 
flexion and abduction) (44,46). Hence, we consider it should 
be avoided, if possible, for patients in a wheelchair and 
the most athletic ones. The most common complication is 
donor site seroma. The main way to prevent this morbidity 
is quilting sutures with the addition of fibrin sealant at the 
time of wound closure (47).

In our experience, candidates are considered for this 
flap when they are not admissible for DIEP reconstruction 
(previous abdominoplasty or liposuction, refusal of the 
patient to use the abdomen, insufficient abdominal skin or 
fat) (48). We believe that the LD flap should, as much as 
possible, be combined with autologous fat rather than using 
a breast implant. Indeed, doing the latter would cumulate 
the disadvantages of each technique: scars, potential 
shoulder pain or loss of function from LD flaps and rupture, 
capsular retraction, ALCL from breast implants. Several 
variations had been developed from that flap: muscle-
sparing LD flap, thoracodorsal artery perforation (TDAP) 
flap and extended LD flap. The extended LD flap involves 
harvesting the fat tissue related to the muscle under the 
Scarpa fascia. This technique has the advantage of bringing 
more volume to the reconstruction, but it tends to give an 
asymmetrical aspect of the back in comparison with muscle-

sparring LD flap (which consists of harvesting only of strip 
of muscle around the descending branch) (49,50).

We prefer to perform a dorsal decubitus harvest with an 
oblique skin paddle and an autologous fat graft 3 months  
after the initial surgery. Harvesting the LD flap and 
immediate fat transfer into the flap is associated with a 
high-fat necrosis rate and does not eliminate the need for 
further fat grafting (51).

Flaps from the thigh 

Two flaps can be harvested from the thigh region: the 
transverse upper gracilis (TUG) flap and the profunda 
artery perforator (PAP) flap. They are mainly chosen when 
the abdomen and the back cannot be used (because of a 
history of previous surgeries, lack of available tissue or 
patient refusal).

The TUG flap (also called transverse myocutaneous 
gracilis flap) is harvested from the inner thigh and consists 
of the gracilis muscle (Figure 5) and a skin paddle, while the 
PAP flap is harvested from the inner and posterior aspects 
of the upper thigh. They are vascularized by the artery of 
the gracilis coming from the profunda femoris artery for the 
TUG flap and a branch of the profunda femoris artery for 
the PAP flap. 

The harvest of the gracilis muscle has no consequence 
for walking function because it is an accessory adductor 
contributing only 11% of the adduction motion (52). The 
most common complications of these two thigh flaps are 
a sensory disturbance of the medial or posterior thigh 
observed in 24–75%, followed by wound dehiscence (range, 
0.9–8.3%), and contour deformity (range, 0–5.2%) (53). 
Moreover, in a few cases, TUG flaps can lead to labial 
spreading (53,54). To avoid the contour deformity and the 
labial spreading, the superior incision should be placed 
1 to 2 cm below the inguinal crease (55). Indeed, their 
pedicles remain quite shorter compared to the DIEP flap 
(average of 9.4 cm for PAP, 6.4 cm for TUG versus 15 cm 
for DIEP) and smaller caliber of artery (average of 2.0 mm 
for PAP, 1.5 cm for TUG versus 2.1 cm for DIEP) (56,57). 
In addition, the volume brought to the breast is small to 
moderate. Moreover, they do not allow a large resurfacing 
of the breast because of a limited-size skin paddle. Bilateral 
TUG flaps to reconstruct one breast were reported with the 
aim of adding volume. In that case, vascular connections are 
made in the internal mammary vessels, anterograde for one 
flap and retrograde for the second one (58).

The TUG flap and PAP flap may be the preferred initial 
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option in alternative to DIEP flap depending on volume 
offered by the donor site, on the surgeon’s experience and if 
the volume of the breast to reconstruct is small to moderate. 
However, in our practice we use the TUG flap only when 
necessary. Regarding the PAP flap, we tend not to use it 
because of its firm texture, unlike the fat of the TUG flap, 
which is soft, allowing a more natural texture, in addition to 

the short pedicle and small vessel caliber of the PAP flap.

Flaps from the gluteal region 

Two flaps can be harvested in the gluteal region: the 
superior gluteal artery perforator (SGAP) and the inferior 
gluteal artery perforator (IGAP) (Figure 6) flaps which are 
based on the arteries of the same name, both originating 
from the internal iliac vessels. They are perforator flaps 
which means the muscles underneath are preserved. The 
SGAP flap was first described in 1995 by Allen and Tucker 
for autologous breast reconstruction (59). 

Those two flaps are not go-to flaps, but can constitute 
an option in case of unavailability of others. Indeed, they 
present many disadvantages: limited volume offered, an 
average-sized skin paddle (approximately 8 cm × 18 cm) (60),  
a short pedicle (5.6 cm) and a small diameter artery for IGAP 
(1.7 mm) (61), a loss of padding on thin patients, buttock 
asymmetry and contour deformity (62) and a low quality 
of tissue for a breast reconstruction because of the very 
firm texture. The SGAP flap presents a pedicle of a larger 
diameter (3.38 mm) and an average length of 9.1 cm (63).  
Additionally, postoperative pain over the proximal lateral 
thigh can occur in case of damage to the lateral femoral 
cutaneous nerve when undermining the flanks too 
aggressively for additional bulk, resulting in pain over the 
proximal lateral thigh (64). The buttock is a zone of tension, 
hence leading to scarring issues such as a widened scar, and 
it is associated with a frequent need for secondary donor-
site revision procedures (63). Finally, a position change is 
required leading to an increased ischemia time. This donor 
site has been gradually put in the background and is rarely 
used in our University Hospital Center. The relatively low 
number of publications attests to this. 

The free fasciocutaneous infragluteal (FCI) flap is 
another flap that can be elevated from the infragluteal 
crease (65) and vascularized by the descending branch 
of the inferior gluteal artery (66). The presence of the 
posterior cutaneous femoral nerve alongside the vascular 
pedicle allows for potential of a sensory flap transfer (67). 
However, the FCI flap is not commonly employed for 
breast reconstruction.

Breast reconstructions using the superficial body fat 
(Figures 7,8)

Historically, Czerny tempted the first case of autogenous 
breast reconstruction in 1895 using a large lipoma (3). 

Figure 5 Secondary reconstruction of the right breast with a 
TUG flap. (A) Preoperative photo; the right breast was initially 
reconstructed by a retromuscular breast implant followed 
by radiation therapy. A capsular contraction occurred; (B) 
postoperative result at 6 months; (C) postoperative photo of the 
donor site at 6 months. TUG, transverse upper gracilis.
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Figure 6 Secondary reconstruction of the left breast with an IGAP flap. (A) Preoperative photo; (B) intraoperative photo of the IGAP 
flap with its pedicle; (C) intraoperative photo of the IGAP flap before the micro-anastomoses. It illustrates the shortness of the pedicle; 
(D) intraoperative photo showing the inset of the flap; (E) postoperative result at 6 months; (F) postoperative photo of the donor site at  
6 months. IGAP, inferior gluteal artery perforator.
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Figure 7 Secondary reconstruction of the left breast with exclusive lipofilling. (A) Preoperative photo; (B) postoperative photo after four 
sessions of lipofilling (1st session: 150 mL; 2nd: 220 mL; 3rd: 280 mL; 4th: 280 mL); (C) postoperative photo after the 5th session (150 mL) with 
the NAC reconstruction. NAC, nipple-areolar complex.

Figure 8 Secondary reconstruction of the right breast with exclusive lipofilling. (A) Preoperative photo; (B) postoperative photo after four 
sessions of lipofilling.
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Later, in 1941, Billings and May presented a case of adipose 
tissue transfer with its fascia with the idea that the fascia 
allowed for a better preservation of fat (68,69).

The liposuction technique was popularized by Illouz in 
the 1980s, which consists in breaking up and sucking out 
the fat tissue with a canula through small incisions. In 1987, 
Coleman standardized the procedure of autologous fat 
transfer increasing fat graft survival, making it more reliable 
(69-71). Even though some improvements have been added, 
it has remained the gold standard for lipofilling (72).

Autologous fat grafting consists in harvesting fat 
tissue and reinjecting it after purification into the breast 
as a graft. It can be used to complete a flap-based breast 
reconstruction (73) or exclusively for a delayed breast 
reconstruction. Several sessions may be necessary and, in 
that case, they should be separated by 3 months. 

The main advantages of this technique are the minimal 
invasive aspect and the secondary benefits of the liposuction 
which is the improvement of the body contouring. It is 
important to inform the patients that fat grafting comes 
along with a 30% postoperative resorption of the volume 
injected (74). For a reconstruction with exclusively fat 
transfer, 4 to 5 sessions are necessary (74). For each session, 
the same volume of purified fat can be injected as the 
volume of the reconstructed breast.

Donor s i tes  are  chosen according to pat ients ’ 
morphology depending on where the steatomeries are 
located. The most common donor sites are the abdomen, 
the flanks, the trochanteric areas and the inner thighs. The 
first step is the infiltration of the deep fat layer of the donor 
sites with adrenaline saline (1 mg of adrenaline: 1 L of 
saline) to diminish bleedings and make the fragmentation 
of fat easier. Then, fat cells are harvested by liposuction 
with a 4-mm canula by making crossed-tunnels into the 
infiltrated areas through 5-mm skin incisions. The collected 
fat is purified either by washing or by centrifugation, in 
the aim to separate the fat from the blood, the oil and 
the connective tissue. Then the fat is reinjected with  
10 mL syringes and a 2.5-mm cannula with a blunt tip, in a 
retrograde fashion, into three planes: subdermal plane, deep 
plane (including in the pectoralis major) and intermediary 
plane. At the end of the injections, we would recommend 
doing a massage for a better distribution of the fat graft. For 
secondary breast reconstruction managed with exclusive 
fat grafting, blind fasciotomies should be performed 
throughout the procedure. In our experience, it is crucial 

to optimize the cosmetic outcomes to prepare recipient 
sites prior to surgery with massages and scar detachment 
maneuvers to relax the skin.

The complications for the donor sites include bruising, 
swelling, hematoma, paresthesia, infection, and contour 
irregularities. Damage of the underlying structures like 
intrapleural, intraperitoneal or intramuscular penetration of 
the cannula remains exceptional (72,75,76).

In the reconstructed breast  during the follow-
up, other complications may be diagnosed especially 
cytosteatonecrosis, oil cysts and infection. Higher rates of 
fat necrosis are found in higher injected volumes, multiple 
sessions, or following radiation (77). Moreover, post-
lipofilling calcifications can be found in mammograms. 
Concerns had arisen because these calcifications can 
interfere with oncological surveillance. The data in the 
literature show that fat grafting is oncologically safe (no 
increased risk of local recurrence or new breast cancer), 
with no impairment in breast surveillance but possibly a 
slight increase in the incidence of nonroutine imaging and 
biopsies (78,79).

Nipple areola complex reconstruction 

The reconstruction of a nipple-areolar complex (NAC) 
is the final step of the breast reconstruction, usually 
performed in a different operating time than the restoration 
of the volume. It should be discussed with the patient 
because a non-negligible percentage of patients refuse a 
NAC reconstruction even though they strongly desired the 
breast reconstruction. One of the reasons for this refusal 
is the addition of another surgery to this long process 
even if the NAC reconstruction is performed under local 
anesthesia. Moreover, restoring the volume of the breast 
allows a recovery of the social aspect of the breast while the 
reconstruction of the NAC plays a role in restoring a more 
intimate aspect of breast. The satisfaction of the patients 
after NAC reconstruction does not differ when compared 
to patients without the surgery with regards to the overall 
appearance in clothes but differ significantly in nude 
appearance and in overall satisfaction (80). 

Several options are available regarding the reconstruction 
of the areola (81). Firstly, the NAC sharing techniques 
involve the harvest of a part of the contralateral NAC. In 
case of large contralateral areola or nipple, the excess can be 
used as a graft to reconstruct the NAC. This is a technique 
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Figure 10 Local flap for the nipple reconstruction on a right breast. (A) Preoperative photo; (B) intraoperative photo of the folding of a 
local flap.

of choice since it allows the best color-match and texture. 
Also, a skin graft from upper tight or inguinal fold can be 
performed with a good color-match, but at the cost of a 
supplementary scar. Some depigmentation of the graft may 
occur. Finally, tattoos showcase a growing popularity (82).  
However, they can cause inflammatory complications 
(83,84). Moreover, the chromaticity can fade over time and 
another tattoo session may be necessary. Finally, the free 
nipple-areola graft is a technique employed in immediate 
breast reconstruction for skin-sparing mastectomies. (85).  
It is indicated in risk-reducing mastectomies and in 
certain oncological cases with oncologic safety (85-87). 
Better results are obtained when a circumareolar incision 
is possible. However, the position of the nipple-areola 
complex is difficult in case of large breasts or significant 
ptosis (88). In those cases, secondary areola pigmentation 
has its rightful place.

In addition to the NAC sharing technique (Figure 9), 

the nipple can be reconstructed with local random flaps 
folded in a three-dimension shape (Figure 10) (81). The flap 
is pedicled on the dermis and stays reliable. It is necessary 
to oversize the flap because its height usually decreases 
over time. Other techniques are available for nipple 
reconstruction: graft from the labia minores (but may lead 
to dyspareunia), ear lobule or cartilage grafting. In our 
practice, the most common flaps performed are Little’s flap 
and C-V flap.

Discussion

In this narrative review, the authors conducted a thorough 
search from the MEDLINE database to gather original 
articles in English about autogenous breast reconstruction, 
published from January 2010 to December 2022. The 
review encompasses a comprehensive range and cover the 
entire spectrum of autologous breast reconstruction.

A B

Figure 9 NAC sharing technique for the reconstruction of the nipple. (A) Preoperative photo with the markings of the new nipple areola 
complex on the left breast; (B) intraoperative photo showing the harvest of half of the contralateral nipple; (C) postoperative result with a tattoo. 
NAC, nipple-areolar complex.
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In the beginning, breast reconstruction was mostly based 
on breast implants. Introduced into the market 1963, breast 
implants have been a controversial subject due to high 
rate of complications with early generation implants, such 
capsular contracture, silicone bleeding and rupture (89).  
The second-generation implants were developed in the 
1980s with a reinforced multilayered silicone elastomer 
shell, but concerns about possible association with 
autoimmune reactions led to a moratorium on their 
cosmetic use between 1992 and 2006 (90). Despite this, 
breast augmentation remained popular, and more recently, 
there has been focus on breast implant-associated ALCL 
related to textured implants (91). BII has also gained 
attention on social media, but no causal relationship 
between breast implants and systemic diseases has been 
established based on current scientific evidence (92).

Faced with these many problems related to breast 
implants, autologous methods have emerged. Firstly, the 
pedicled TRAM flap with a transverse abdominal scar (93)  
was a very popular option. Then, the free version of the 
TRAM flap became the gold standard. Meanwhile, the 
popularity of the LD flap associated with an implant has 
been maintained from 1970s to nowadays. All of these 
techniques accumulate many problems: the abdominal 
weakening for the TRAM, the loss of function a large 
muscle for the LD. Moreover, the use of both LD flap 

and an implant concentrates the inconveniences of both 
autologous techniques including scarring and implants 
issues. A search of new donor sites with less morbidity was 
undergone. Since Taylor’s research on angiosomes, new 
donor sites have been described, using the abdomen, the 
back, the thighs and the buttocks. To put into perspectives 
the popularity of each autogenous techniques, the Figure 11 
shows the number of publications referred in the PubMed 
database from January 2010 to December 2022. The 
DIEP flap and the LD flap appear to be the two dominant 
techniques. Because of its numerous advantages (Table 2), 
the DIEP flap is the gold standard to date without a doubt 
in autologous breast reconstruction.

Conclusions 

Autologous reconstructions provide very satisfactory, 
durable ,  and re l iable  resul ts  with  re lat ive ly  low 
complication rates. DIEP flaps, LD flaps and autologous 
fat grafting have arisen as the most common types of 
autogenous breast reconstructions. This article highlights 
the advantages and disadvantages of each technique 
in order to allow surgeons to offer the best possible 
information and to orient the patient towards the most 
suitable choice of reconstruction according to her physical 
characteristics and preferences.

Figure 11 Graph demonstrating the number of publications on PubMed for each autogenous breast reconstruction techniques between 
January 2010 and December 2022. DIEP, deep inferior epigastric perforator; TRAM, transverse rectus abdominis myocutaneous; SIEA, 
superficial inferior epigastric artery; LD, latissimus dorsi; PAP, profunda artery perforator; TUG, transverse upper gracilis; SGAP, superior 
gluteal artery perforator; IGAP, inferior gluteal artery perforator.

DIEP	 TRAM	 SIEA	 LD	 PAP	 TUG	 SGAP	 IGAP	 Lipofilling

Number of results on PubMed from January 2010 to December 2022 
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