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INTRODUCTION
A wide array of breast reconstruction techniques is cur-

rently available to reconstructive surgeons.1,2 The choice 
of the most appropriate reconstruction technique de-
pends on the timing of the reconstruction, the surgeons’ 
training, and the clinical setting. Reconstruction should 
be patient-focused, with the main purpose being to re-
store local anatomy and achieve, whenever possible, sym-
metry with the contralateral side.

Autologous reconstruction using abdominally based 
flaps or inner thigh flaps is now considered the gold stan-
dard. Despite the widespread use of microsurgical breast 

reconstructions, 2-stage procedures and latissimus dorsi 
(LD) reconstructions are still very common.2,3

Breast reconstruction with prior insertion of a tissue 
expander is a good option for primary cases receiving post-
mastectomy radiotherapy (PMRT). However, in these pa-
tients, delayed 2-stage expander/implant reconstructions 
are associated with poor outcomes. Surgical manipulation 
of irradiated, expanded tissues can lead to a significantly 
increased risk of complications such as capsular contrac-
ture, implant exposure, high reoperation rates, and poor 
surgical outcomes.4,5

Since it was first reported in 1906 by the Italian surgeon 
Iginio Tansini,6,7 the use of the LD flap has been a reliable 
technique for breast reconstruction.8–13 The LD flap pro-
vides an adequate amount of muscle, allowing for coverage 
of a small implant when needed, adding well-vascularized 
extra tissue for the reconstruction of the breast, and reduc-
ing the risk of capsular contracture.2,14,15Received for publication September 12, 2017; accepted October 20, 
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Background: The latissimus dorsi (LD) flap remains a good option for immediate 
or delayed breast reconstruction. The main limitation of this flap is the small vol-
ume provided. To improve the reconstructed breast volume, the LD flap is usually 
combined with a breast implant. Recently, fat grafting to the LD flap was described 
to maximize flap volume and obtain a totally autologous breast reconstruction. 
We report our experience with hybrid breast reconstruction using both breast im-
plants and fat-enriched latissimus dorsi (FELD) flaps.
Methods: Between 2013 and 2016, 74 patients underwent breast reconstruction 
with FELD flaps only or FELD flaps combined with a breast implant. The LD flap 
was harvested as previously described. Donor sites for fat harvesting were chosen 
according to each patient’s natural fat distribution. Fat was harvested, centrifuged, 
and injected into the LD flap. After fat grafting, breast sizers were employed to 
determine the final breast volume when the addition of an implant was indicated.
Results: Good cosmetic outcomes were achieved in all cases, with a mean follow-
up of 2.1 years. No patients had cancer reoccurrences. Four patients experienced 
a seroma of the LD donor site, 1 had a breast hematoma, and 1 developed Baker 
grade III capsular contracture. One year postoperatively, a clinically relevant area 
of fat necrosis was observed in 1 patient and was surgically treated. Additional fat 
grafting sessions were required in 3 cases.
Conclusion: In elected cases, a FELD flap alone or in combination with a small implant 
is a valuable technique for breast reconstruction surgery. (Plast Reconstr Surg Glob Open 
2017;5:e1602; doi: 10.1097/GOX.0000000000001602; Published online 28 December 2017.)
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Recently, fat grafting of the LD has been described to 
maximize flap volume and to obtain a completely autolo-
gous reconstruction, thereby avoiding the need for any 
prosthetic device to match the contralateral side.16–20

We present a series of 74 consecutive patients who un-
derwent immediate and delayed reconstructions in which 
both autologous and prosthetic techniques, individually 
or in combination, were employed. The results demon-
strate the efficacy and reliability of the fat-enriched latis-
simus dorsi (FELD) flap, with and without implants, in 
giving structural support with adequate volume replace-
ment for the reconstructed breast.

PATIENTS AND METHODS
Seventy-four consecutive patients who underwent im-

mediate or delayed breast reconstruction between 2013 
and 2016 were included in this study. A detailed retrospec-
tive analysis was performed using patients’ charts, clinical 
data, and photographs.

Inclusion criteria included patients undergoing im-
mediate reconstruction, failed breast conservative surger-
ies, and delayed reconstruction in patients with a tissue 
expander, with or without PMRT.

FELD reconstruction was offered to patients unwilling 
to undergo free tissue transfer surgery techniques, and to 
patients who were not candidates for microsurgical recon-
struction (inadequate donor site, heavy smokers, known 
thrombophilic condition, or body mass index greater than 
40 kg/m2).

Preoperative evaluations21,22 included analysis of the pa-
tient’s medical history, physical exams, and preoperative 
imaging. Patients’ medical history recording was focused 
on cancer features (tumor stage, size, type, and hormone 
receptor positivity [ER/PR/Her2neu]), oncological surgery 
plan (lumpectomy vs. mastectomy, immediate vs. delayed), 
chemotherapy or radiation therapy (PMRT) plan, family 
history (breast disease and coagulopathy), smoking, and co-
morbidities (hypertension, diabetes, cardiovascular disease, 
obesity, and hypercoagulable disorders).

Physical exams evaluated each patient’s overall breast 
size and shape, location and size of lumps in the breast/ax-
illa, position of the inframammary fold and nipple (grade 
of ptosis), nipple deformity, location of the mastectomy or 
quadrantectomy scar, chest wall deformity, skin changes, 
and any asymmetries. Measurements from the sternum to 
nipple, nipple to fold distances, and base diameter were 
taken. Also, the donor site for the LD flap and the fat graft 
was evaluated.

Preoperative imaging included standard mammo-
grams, ultrasounds, magnetic resonance imaging of the 
breast, and positron emission tomography scans to exclude 
metastatic disease.

Accurate photographic documentation was obtained 
for all of our cases.

Flap Design and Dissection
Each patient was marked preoperatively while in an up-

right position. The location of the skin paddle was drawn 
to lie along the natural resting tension lines and natural 

creases of the back. The pinch test was used to determine 
the skin paddle size. When required, skin paddle orienta-
tion was marked according to the mastectomy or quadran-
tectomy scar. Whenever possible and in cases in which a 
skin sparing mastectomy was indicated, the LD incision lay 
in the natural bra line. The excised areola was then resur-
faced using a circular skin paddle.19,23 Attention was paid 
to identify and mark the anterior border of LD muscle, 
which is an essential anatomical landmark for this flap.

With the patient in lateral decubitus, a beveled incision 
was used that reached the sub-fascial plane. Dissection was 
done by staying just above the LD muscle, and proceeding 
in a cephalo-caudal direction. Once the anterior border 
was identified and retracted, the inner surface of the LD 
muscle was detached from the serratus fascia, taking care 
to clip or coagulate any encountered perforators. In case 
of a large breast or totally autologous FELD (without im-
plant), the maximum amount of muscle was harvested by 
extending the dissection caudally, reaching the iliac crest.

The thoracodorsal pedicle was dissected bluntly in the 
areolar plane between the serratus and the LD plane. To 
avoid dynamic breast deformities, the thoracodorsal nerve 
was identified and transected in cases of implant place-
ment.

The LD tendon was divided to maximize the arch of 
rotation. The flap was then rotated through a subcutane-
ous tunnel to reach the mastectomy site.

After placing two Jackson Pratt drains, closure was per-
formed in layers.

Fat Grafting
Fat harvest donor sites were chosen according to the 

distribution of natural fat deposits. Common donor sites 
included the abdomen, flank, and inner thighs.

The donor sites were injected with a tumescent solu-
tion containing 1 mL of adrenaline per 1 L of normal sa-
line. Fat was harvested through 3-mm multihole cannulas 
(Trimed, LTD., Ankara, Turkey) using 60-cc Luer-lock sy-
ringes. Fat was then centrifuged for 3 minutes at 3200 rpm 
and, once excess liquids were removed, it was transferred 
to smaller 20-cc Luer-lock syringes.

With the patient lying supine and using a single-hole, 
2.4-mm infiltration cannula (Trimed, LTD., Ankara, Tur-
key), fat was injected into the LD muscle, taking care to 
avoid the main vascular branches, which are clearly visible 
on the underface of the muscle tissue, into pectoralis ma-
jor and serratus muscle when needed (See video, Supple-
mental Digital Content 1, which displays multilayer and 
multisite fat grafting of the LD flap: fat is injected into the 
LD muscle, into pectoralis major and serratus muscle until 
the recipient site is saturated and according to the volume 
desired. This video is available in the “Related Videos” sec-
tion of the Full-Text article on PRSGlobalOpen.com or 
at http://links.lww.com/PRSGO/A623). Fat was injected in 
small quantities in “far to near” fatty deposits and in a fan-
shaped fashion until the recipient site was saturated and 
according to the volume desired. Fat grafting of the LD 
flap was performed both into the skin paddle and into the 
LD muscle. In cases where breast implants were needed, 
breast sizers were employed to determine definitive breast 

http://links.lww.com/PRSGO/A623
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implant volume after the fat grafting procedure. Before 
implant placement, the breast pocket was rinsed copiously 
with saline.

The FELD edges were secured to the medial and infe-
rior aspects of the breast pocket by means of 1–4 external 
Ethilon (Ethicon, Inc., Somerville, NJ) bolster sutures to 
ensure correct flap insetting, with complete implant cov-
erage (Fig. 1). When the implant was avoided, the FELD 
was folded on itself using 2-0 Vicryl (Ethicon, Inc., Somer-
ville, NJ) to create the new breast mound to be placed into 
the new breast pocket (Fig. 2). After positioning a Jackson-
Pratt drain, the skin was closed directly in layers.

When required, a de-epithelized FELD skin paddle was 
buried under the mastectomy flaps.

Additional fat grafting procedures were considered 
4–6 months postoperatively to correct any asymmetry.

RESULTS
Of the 74 consecutive cases included in this study, 65 had 

at least 12 months of follow-up. The mean follow-up was 2.1 
years. Patients’ mean age was 44.3 years. In 48 patients, im-
mediate reconstruction was performed, whereas the remain-
ing 26 cases received delayed reconstruction. Ten of the 26 
delayed reconstructions had received PMRT. A salvage mas-
tectomy was necessary in 5 patients in which breast conserva-
tive surgeries had failed because of recurrent disease.

In 58 patients, breast reconstruction was a hybrid, 
using FELD in combination with an implant, whereas 
16 patients received a FELD-only autologous reconstruc-
tion (14 immediate and 2 delayed reconstructions). In 4 
cases, the reconstruction was bilateral.

Fat graft donor sites were the abdomen, flanks, and in-
ner thighs for all cases. The mean volume of harvested fat 
was 207.3 cc (range: 130–320 cc), whereas the mean vol-
ume of the injected fat was 146.7 cc (range: 100–300 cc).

Postoperative complications in our case series includ-
ed 4 cases (2 with FELD + implants and 2 with FELD only) 
of seroma of the LD donor site, which were treated with 

repeated syringe drainage; 1 breast hematoma in a patient 
with a FELD + implant, which was surgically evacuated; 
and 1 Baker grade III capsular contracture in a patient 
who received PMRT. One year postoperatively, 1 patient 
with FELD-only developed a palpable 3-cm fat necrosis 
lump that had to be surgically excised. Additional fat graft-
ing sessions were required in 3 cases and were performed 
4–6 months after reconstruction (Table 1).

Case A
Case A was a 42-year-old patient admitted to our unit 

with a history of recurrent invasive intraductal carcinoma. 
Ten months before, she had undergone quadrantectomy 
and radiotherapy elsewhere. Her magnetic resonance im-

Video Graphic 1. See video, Supplemental Digital content 1, which 
displays multilayer and multisite fat grafting of the lD flap: fat is in-
jected into the lD muscle, into pectoralis major and serratus muscle 
until the recipient site is saturated and according to the volume 
desired. this video is available in the “related Videos” section of the 
Full-text article on PrSglobalOpen.com or at http://links.lww.com/
PrSgO/a623.

Fig. 1. external bolster sutures of the lD flap.

Fig. 2. the lD flap is folded on itself to create the new breast mound.
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aging showed extensive multifocal disease. Under general 
anesthesia, she underwent skin sparing mastectomy with 
immediate breast reconstruction using a FELD flap aug-
mented with 100 cc of fat and a 140-cc CPG322 Mentor im-
plant. At her most recent follow-up (2.5 years after breast 
reconstruction), no recurrence was observed (Fig. 3).

Case B
Case B was a 50-year-old patient with a previous ex-

pander placement who was admitted for secondary breast 
reconstruction. Her surgical plan included delayed re-
construction using a FELD flap augmented with 130 cc of 
fat and a subpectoral 135 CPG 321 Mentor Implant. For 
the contralateral breast adjustment, a crescent augmenta-

tion mastopexy using a 175-cm3 CPG 322 Mentor implant 
was performed. At her most recent follow-up (1 year af-
ter breast reconstruction), no recurrence was observed 
(Fig. 4).

Case C
Case C was a 39-year-old patient who was previously di-

agnosed with invasive lobular carcinoma of the left breast. 
She presented to our unit 3 years after her primary surgery 
and after radiotherapy with a second primary triple-nega-
tive intraductal carcinoma. Her surgical plan included im-
mediate reconstruction with a FELD flap augmented with 
250 cc of fat. At her most recent follow-up (1.8 years after 
breast reconstruction), no recurrence was observed and 

Table 1. Results

 
Immediate  

Reconstruction
Delayed  

Reconstruction PMRT
Additional Fat Graft 

Sessions Complications

FELD + implant 34 24 58 1 • 1 capsular contracture (grade III)
— — — — • 2 LD donor site seroma
— — — — • 1 hematoma

FELD only 14 2 6 2 • 2 LD donor site seroma
• 1 fat necrosis

Total 48 26 64 3 7

Fig. 3. case a. a, B, Preoperative frontal and oblique views. c, D, Postoperative (2.5 years of follow-up) 
frontal and oblique views.
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she was satisfied with the appearance of her reconstructed 
breast (Fig. 5).

Case D
Case D was a 38-year-old patient presenting with intra-

ductal carcinoma of the left breast. She underwent nipple 
spearing mastectomy with concomitant axillary dissection 
with FELD flap reconstruction. Both the LD and pectora-
lis major muscle were augmented with 230 cc of fat. At her 
11-month follow-up, she had satisfying breast contour with 
no recurrence of the disease (Fig. 6).

DISCUSSION
Breast reconstruction surgery is considered an integral 

part of breast cancer treatment to restore one or both 
breasts to their near-normal shape, appearance, symmetry, 
and size, and to enhance the patient’s quality of life.3,24 In 
addition, the high surgical standards presently achieved in 
breast surgery along with modern mastectomy techniques, 
with the possibility of preserving the skin envelope, lead 
plastic surgeons to look for a natural and aesthetically 
pleasing appearance of the reconstructed breast.15 Pa-
tients’ demands for breast reconstruction, moreover, are 
constantly increasing.25

Each reconstructive surgery should be patient-focused, 
taking into consideration both the size and shape of the 
woman’s natural breasts along with localization, cancer 
type, and prior radiotherapy.

Reconstruction with autologous tissues is the method 
of choice at our institution, especially in secondary cases 
who had received PMRT. Previously irradiated tissue can 
lead to poor results, with increased reoperation rates. 
These patients benefit from autologous reconstruction 
that includes microsurgical transfer of nonirradiated and 
healthy tissue, dramatically improving the appearance 
and the consistency of the reconstructed breast.5,22,26

The abdomen is an ideal source of tissue for breast 
reconstruction. Among peers, the autologous breast re-
construction techniques with abdominal tissue, the deep 
inferior epigastric perforator flap, is considered to be the 
first choice. The deep inferior epigastric perforator flap 
usually provides an ample amount of soft, viable, and high-
ly moldable tissue for unilateral or bilateral reconstruc-
tion, with minimal donor site morbidity compared with 
the classic TRAM flap.27,28 On the other hand, donor site 
paucity can limit the use of abdominally based flaps, espe-
cially in thin patients with a small breast size and smaller 
fatty deposits; in these cases, we prefer the FELD flap.

Fig. 4. case B. a, B, Preoperative frontal and oblique views. c, D, Postoperative (1 year of follow-up) 
frontal and oblique views.
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Transverse upper gracilis and profunda artery perfora-
tor flaps are reliable reconstructive tools for small-breasted 
patients in whom there is an absence of suitable abdomi-
nal donor sites that limit the use of deep inferior epigas-
tric perforator.22 In this setting, the need for microsurgery 
can also be associated with increased operative times and 
increased risk of flap-related complications, with subse-
quent partial or total flap loss.

Despite the wide spread use of microsurgical tech-
niques, the LD flap is still one of the most reliable and 
popular methods used for breast reconstruction in pa-
tients who are not good candidates for microsurgical re-
construction techniques.19

The LD flap provides well-vascularized autologous tissue 
for breast reconstruction, is relatively easy to harvest, and is 
associated with a low rate of complications due to its con-
stant anatomy.7 The major source of concern and skepticism 
among peers is related to the effect of LD harvest on shoul-
der mobility; however, several studies showed no significant 
loss of range of motion or movement limitations.29–31

The main limitation of the LD flap is the small volume 
provided.19,32 To overcome the lack of adequate volume 
to reconstruct the breast, the LD flap is usually combined 
with an implant.16–20,31,32

However, despite the protection provided by muscle 
tissue, implants are still associated with complications such 
as infection, displacement, rotation capsular contracture 
with distortion of the reconstructed breast, and eventually, 
poor aesthetic outcomes.14,16,33

The extended LD flap was popularized by Hokin34 to 
avoid the use of implants. The extended LD flap usually 
provides sufficient volume for a totally autologous breast 
reconstruction due to the surgical technique, which in-
cludes harvesting a large skin paddle with the whole mus-
cle, including the lumbar fascia.

Aggressive dissection can inevitably lead to increased 
donor site morbidity, with a high incidence of postopera-
tive seroma. Lumbar fascia harvesting, moreover, makes 
surgical closure technically demanding. It can interfere 
with the normal approximation of the wound edges that 
are usually accomplished by suturing the superficial fascial 
layer first, with interrupted absorbable sutures. The lack 
of the superficial fascia and the extended dissection can 
cause wound breakdown, with subsequent dehiscence.35–37 
The final donor site scar can result in a huge depressed 
area in the back.

Fat grafting can be considered one of the most revolu-
tionary procedures in the field of plastic surgery. Autolo-

Fig. 5. case c. a, B, Preoperative frontal and oblique views. c, D, Postoperative (1.8 years of follow-up) 
frontal and oblique views.
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gous fat is a useful technique in breast reconstruction and 
is widely employed. Recently, fat-enriched or fat-augment-
ed LD flap series have been reported. The LD muscle is a 
suitable recipient tissue for fat transfer, with a rich blood 
supply and a reasonable volume to inject the fat into.16 
This can avoid the use of implants and allow the muscle 
to increase in volume and projection to reconstruct small- 
to average-sized breasts.16–21 Fat grafting also represents a 
powerful tool for correcting any secondary deformity after 
breast reconstructive surgery.38

However, due to the breast shape, consistency, and size 
of some patients, autologous reconstruction with FELD 
flaps alone cannot provide satisfactory results. Placing a 

small implant under the FELD flap can improve the aes-
thetic outcomes of the reconstructed breast. In this hybrid 
reconstruction, the LD flap provides good initial coverage 
of the implant, whereas the fat grafting to the LD and pec-
toralis major muscles provide a new tissue layer, improv-
ing the tissues’ quality (especially in patients who received 
PMRT) and adding extra volume. This allows the breast 
implant size to be reduced, with subsequent decrease in 
implant-related complications over the long term.39 Rely-
ing on a careful analysis of the literature and on our own 
experience, we suggest that a hybrid reconstruction with 
FELD and a small implant is a valuable breast reconstruc-
tion technique in selected cases.

Fig. 6. case D. a, B, Preoperative frontal and oblique views. c, D, Postoperative (11 months of follow-up) 
frontal and oblique views.
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Bearing in mind the “replace like with like” funda-
mentals, we introduce the “Scale Principle” in which the 
“autologous” should always outweigh the “prosthetic-heter-
ologous” to achieve a natural, long-lasting reconstruction.
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Casa di Cura Malzoni – Villa dei Platani (Gruppo Neuromed)
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