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Nowadays, the anterolateral thigh flap (ALT) repre-
sents the workhorse for most complex head and 
neck reconstructions not involving osseous com-

ponents.1–3 It was first described by Song et al4 in 1984, 

and it has since been popularized by Wei,1,3,5 showing its 
application for head and neck reconstruction. The ALT 
flap achieved wide acceptance thanks to its versatility, the 
possibility of a two-team approach, the length of the ped-
icle, and the low morbidity of the donor site. It can be 
harvested as a cutaneous, fasciocutaneous, adipofascial, or 
chimeric myocutaneous flap with a portion of the vastus 
lateralis muscle, allowing a variety of complex reconstruc-
tions. However, the main concern in head and neck recon-
struction is the thickness of the flap that often results in 
poor aesthetic outcomes with the need for secondary sur-
gery. Especially in the periorbital area, the placement of 
alloplastic prosthesis may not be possible after reconstruc-
tion with a traditional ALT. When a thinner flap is needed, 
a suprafascial ALT flap may be raised and debulked at the 
time of the harvest. This is technically challenging and in 
obese patients still leads to a bulky flap. To overcome such 
problems, the authors have come up with a double fascia 
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Introduction: The anterolateral thigh perforator flap (ALT) represents the work-
horse for most reconstructive efforts in the head and neck regions. The main 
advantages of this flap are its versatility, the length of the pedicle, and the low mor-
bidity of the donor site. The major drawback is the bulkiness of this flap with the 
frequent need for secondary revisions. To overcome this, we have developed a nov-
el way to harvest and inset the ALT, called the sandwich fascial ALT flap (SALT).
Methods: All patients undergoing head and neck reconstruction using the SALT 
flap from January 2013 to March 2016 were included in this retrospective analysis. 
The SALT flap was harvested as a composite flap including the superficial fascia, 
the subscarpal fat, and the deep fascia. At the recipient site, the flap was inset with 
the deep fascia facing out. A split thickness skin graft (± dermal substitute) was 
used to cover the deep fascia and the pedicle.
Results: Eleven patients were included: 8 cases of orbital exenteration, 1 case of 
forehead reconstruction, and 2 cases of palatal reconstruction after radical maxil-
lectomy. Flap survival was 100%. One patient required an early take back for ve-
nous thrombosis. The reconstruction was effective in all cases, allowing a prosthetic 
rehabilitation when required. Donor-site morbidity was minimal.
Conclusions: The reconstruction of head and neck defects with a bulky fascio-
cutaneous ALT flap might not be the best option in every case. The SALT flap 
could represent a valid alternative for selected cases, with encouraging functional 
and cosmetic outcomes. (Plast Reconstr Surg Glob Open 2017;5:e1197; doi: 10.1097/
GOX.0000000000001197; Published online 17 January 2017.)
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ALT (from superficial fascia to muscular fascia), called 
“sandwich fascial ALT flap” (SALT). The aims of this arti-
cle were to propose this innovative surgical technique and 
to present our preliminary outcomes.

PATIENTS AND METHODS
All patients treated by the way of a SALT flap for the re-

construction of surgical defects after head and neck cancer 
ablation between January 2013 and March 2016 were retro-
spectively reviewed. The study has been conducted in line 
with policies approved by the local ethical committee. We 
design the study according to the population, intervention, 
control, outcome, setting, and time horizon recommenda-
tion6 (See video, Supplemental Digital Content 1, which 
demonstrates the SALT flap technique. This video is available 
in the “related videos” section of the full-text article on PRS-
GlobalOpen.com or available at http://links.lww.com/PRSGO/
A350). The skin incision is marked 2 to 3 cm anterior to the 
skin projection of the intermuscular septum between the 
rectus femoris and the vastus lateralis. The incision is carried 
down to the deep fascia while sparing the medial branch of 

the lateral cutaneous femoral nerve. The deep fascia past the 
lateral border of the rectus femoris is opened, and the perfo-
rators in the subfascial plane are identified and isolated. If no 
perforator through the septum or the vastus lateralis is identi-
fied, we use a tensor fasciae latae or rectus femoris perfora-
tor. We follow the perforators to dissect out the pedicle until 
an adequate length is achieved. Once the pedicle is properly 
isolated, the dissection of the flap continues on the top of the 
superficial fascia (Scarpa’s fascia), thereby separating the cu-
taneous and subcutaneous plane from our flap (Fig. 1). Once 
an adequate area has been exposed, the flap design is marked 
on the superficial fascia. The superficial fascia, subscarpal fat, 
and deep fascia are then incised, and the harvest was complet-
ed by elevating the flap (Fig. 1). The pedicle is cut, and the 
flap is transferred to the recipient site (Fig. 2). At the inset, 
the flap is turned upside down, so that the undersurface of 
the deep fascia faces outward. The deep fascia is then secured 
to the dermis of the recipient site (Fig. 2). Once microsur-
gical anastomoses have been performed, the reconstruction 
is completed by grafting the deep fascia with either dermal 
substitute (Integra LifeSciences, Plainsboro, N.J.) or a split 
thickness skin graft (Fig. 3). With this technique, the donor 
site can always be closed primary. A laser Doppler probe was 
used as a postoperative flap monitoring system.

RESULTS
Eleven patients (9 males and 2 females), aged from 

27 to 76 years (mean age, 57,2 years), were included in 
this case series. Clinical and pathological findings of the 
patients enrolled are summarized in Table 1. The defects 
were classified according to the classification by Brown 
and Shaw.7 The perforators were classified according to 
the classification by Yu and Shieh.8,9 The recipient ves-
sels were the temporal artery and vein in 10 patients. In 
1 case, where a simultaneous neck dissection was per-
formed, the facial artery and the vein of the thyrolingual 
trunk were used. All the flaps survived, and there was no 
partial flap loss observed. A vein thrombosis occurred in  
1 case (patient 6), and a surgical revision of the anastomosis 

Video Graphic 1. See video, Supplemental Digital content 1, which 
demonstrates the Salt flap technique. this video is available in the 
“related videos” section of the full-text article on PRSglobalOpen.
com or available at http://links.lww.com/PRSGO/A350.

Fig. 1. Salt flap harvested with the superficial fascia (Scarpa’s) and deep fascia. a, the forceps and the 
arrow indicate the superficial fascia. B, the flap elevated before pedicle division.

http://links.lww.com/PRSGO/A350
http://links.lww.com/PRSGO/A350
http://links.lww.com/PRSGO/A350
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was performed within 24 hours after the primary surgery. 
The mean time for complete healing was 34.3 days from the 
time of surgery. The reconstruction was effective in all cases, 
allowing a prosthetic rehabilitation without any surgical re-
vision (Fig. 4). However, of 8 patients with orbital exentera-
tion, only 2 demanded external prosthesis once the wounds 
were healed. Donor-site morbidity was minimal (Fig. 4).

The mean follow-up time was 12.4 months (range, 9–48 
months). One patient (case 6) died 6 months after surgery 
because of the persistence of a high-grade glioma (grade 
IV). Another patient (case 5) died after 1 year of local recur-
rence and systemic dissemination of a mucosal melanoma. 
The remaining patients (9/11) are alive and satisfied by the 
reconstructions. Follow-up data are detailed in Table 1.

DISCUSSION
The ALT flap is a well-described and frequently used 

flap for complex reconstruction. Its application has been 
described for soft-tissue reconstruction in almost every area 
of the body3,8,10–12 and for a variety of indications. The char-
acteristics of an ideal soft-tissue free flap for head and neck 
reconstruction might be described as having a large skin Fig. 2. Salt flap. the superficial and deep fascia aspects.

Fig. 3. Flap inset. the deep fascia is sutured to the recipient dermis. the pedicle is tunneled to the tem-
poral recipient vessels (patient 9).
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territory, good color and texture match with the recipient 
site, a long and large caliber vascular pedicle, reliability for 
different flap designs, constant pedicle anatomy, acceptable 
donor-site morbidity, suitability for sensate reconstruction, 
feasibility for a two-team approach, no need of major artery 
or muscle sacrifice, applicability as a flow-through flap, and 
suitability for usage as a thin flap. The ALT flap presents 
most of these characteristics, and this is why it has become 
the workhorse for most head and neck soft-tissue reconstruc-
tions. However, the ALT also has some disadvantages. Mul-
tiple factors can result in donor-site morbidity of the ALT 
flap including damage to the vastus lateralis muscle or mo-
tor nerve, closure with skin grafts, loss of function, or injury 
to the lateral cutaneous femoral nerve.13,14 Recently, Chen et 
al,2 to overcome the morbidity of the donor site, suggested 
the harvesting of the ALT flap in a suprafascial plane for 
head and neck reconstruction. In our experience, this tech-
nique is valid in the case of thin person and especially for 
male patients. Conversely, when dealing with obese patients 
and in women, the dissection around the pedicle in the su-
prafascial plane may represent a difficult procedure, and 
the risk of damaging the perforator limits the ability to thin 
the flap. In such situations, generally, the surgeon prefer to 
thin only the periphery of the flap, thereby resulting in a 
pyramid shape flap. Furthermore, the standard cutaneous 

Fig. 4. immediate postoperative appearance after reconstruction of 
the orbital cavity. a, a dermal substitute was used to cover the flap 
(patient 9). B, a split thickness skin graft was sutured directly on the 
deep fascia of the flap (patient 8).

Fig. 5. Preoperative appearance and early follow-up after 3 weeks (patient 11).
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ALT flap has some disadvantages at the recipient site as well. 
The aesthetic outcome is rarely optimal as there is usually 
a marked color mismatch. Also, the flap is often too bulky 
and over time leads to a ptotic appearance with it “melting” 
down the face, thereby worsening the aesthetic appearance 
and precluding the possibility of prosthetic rehabilitation.

This is particularly evident in the case of orbital exen-
teration where the patients cannot wear an eye prosthesis 
until a debulking procedure is performed.15–17 However, 
the need to submit the patient to additional surgical pro-
cedures may represent a limitation considering that this 
patient population often has a poor life expectancy.18 Ide-
ally, the first surgical procedure should achieve the goals 
of a good functional and aesthetic outcome, avoiding sub-
sequent surgical procedures.

To overcome these issues, we developed the SALT flap. 
Harvesting the flap in the superficial plane does not need 
any particular skills when compared with the standard 
ALT flap technique. The perforators can be identified in 
a standard fashion in the subfascial plane and dissected in 
a retrograde fashion till enough length of the pedicle is 
achieved. As such, the harvest is no different than in the 
standard ALT dissection. The only technical difference is 
that the harvest is performed through a single incision.

By turning the flap upside down, the robust fascia can 
be sutured to the recipient dermis, preventing second-
ary drop of the loose subcutaneous tissue. Skin grafting 
on the fascia is considered a valid treatment for third-
grade burns. For all these reasons, we advocate turning 
the flap upside down and to skin graft the deep fascia. 
During the harvesting of the flap, we generally leave a 
little cuff of soft tissue around the pedicle to prevent the 
skin graft from being directly on the pedicle. The use 
of the dermal substitute (i.e., Integra, Inc., Plainsboro, 
N.J.) can assist in protecting the pedicle at the same time 
providing a more pliable skin and a higher vascularity 
of the reconstructed soft tissues.19–21 In the present case 
series, we used the dermal substitute in 3 cases with en-
couraging results (Table 1; Figs. 5, 6). To improve the 
color match, the skin graft could be harvested from the 
supraclavicular region.22 In case that, there are no signifi-
cant differences between the color of the thigh and the 
recipient site, or a wide flap is needed; a split thickness 
skin graft can be harvested directly from the donor site 
and closed primary exactly as for the standard ALT flap 
(Fig. 6). In selected cases, the SALT flap does not need 
any skin cover. For the reconstruction of palatal defects 
resulting from a radical maxillectomy, the intraoral por-

Fig. 6. twelve-month follow-up: the patient can wear an external prosthesis without any surgical revi-
sion. the donor site is closed primarily (patient 7).
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tion of the flap is left to mucosalize spontaneously, as oc-
curs for muscular flaps (Fig. 7).23–26

CONCLUSIONS
The preliminary outcomes obtained from the pres-

ent case series support the use of the SALT flap as a valid 
and safe option for several head and neck reconstruction. 
In our opinion, the SALT flap represents an evolution of 
the standard ALT flap, which may revolutionize head and 
neck cancer reconstruction.

Mario Cherubino, MD, FEBOPRAS
Division of Plastic and Reconstructive Surgery

Department of Biotechnology and Life Sciences (DBSV)
University of Insubria

ASST Sette Laghi, Viale Borri 57
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Fig. 7. the Salt flap is left to mucosalize spontaneously in the mouth 
after radical hemimaxillectomy. a, an immediate postoperative im-
age: the deep fascia is sutured facing the oral cavity. B, nine-month 
follow-up: the deep fascia has mucosalized with no scar retraction 
on the soft palate (patient 3).
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