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Facial Augmentation by Intra-Oral Delivery of 
Autologous Fat

INTRODUCTION
Changes in the deep subcutaneous tissues of the face are intrinsic 
to aging and most often associated with infrastructure collapse [1]. 
Indeed, atrophy of the facial form is a hallmark of the aging face 

[2]. As fat harvesting techniques have improved, public confidence 
in synthetic materials (e.g., silicone, Teflon® [Dupont, Wilmington, 
DE, USA]), and foreign tissues (collagen) has waned, and problems 
with absorption and long-term survival of translocated fat have di-
minished. Autologous fat transplants—injections of extracted fatty 
tissue from the abdomen, hips, buttocks, or thighs—are widely 
used to augment facial structure [3-7]. Despite the introduction of 
safer, temporary, hyaluronic fillers, patients often prefer injections 
of autologous fat over foreign material, and greater volumes can be 
transferred to enhance multiple areas at lower cost than temporary 
fillers. Furthermore, improved storage techniques allow for supple-
mentary fat transfer without the need for repeated harvesting. The 
frequency of fat injection procedures in the United States rose 215% 
between 1992 and 2000 and 87.8% from 1997 to 2012 [8]. We de-
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scribe our experience with 147 intra-oral procedures in 130 pa-
tients for augmentation of the cheeks, zygomatic arch (ZA), naso-
labial folds, chin, and upper and lower lips.

METHODS
The technique involved injection of fat through intra-oral punc-
tures at the buccal and labial sulci and through the mucosa of the 
oral commissures. Between 10 and 60 milliliters of supernatant fat 
harvested from the hips, buttocks, or abdomen, were injected us-
ing 10-gauge needles under local anesthesia. A single dose of an 
antibiotic, generally cephalexin, was given preoperatively, and a 
single dose of methylprednisolone was administered intra-opera-
tively in all cases. 
 The donor sites were selected for cosmetic benefit of fat removal, 
usually the outer thighs, buttocks, or abdomen, since fat from these 
regions has high lipogenic activity [2,9]. Patients were positioned 
supine, prepped with benzalkonium chloride solution, and draped. 
Mild preoperative sedation with oral diazepam was supplemented 
with nitrous oxide administered via nasal cannula throughout the 
procedure. Xylocaine® (AstraZeneca LP, Wilmington, DE, USA) 
(1%) and epinephrine (1:100,000) were injected at the donor site in 
400 mL lactated Ringer’s solution with lidocaine (Marcaine®; Ho-
spira, Lake Forest, IL, USA). A 1-mm incision was made with a 
#15 blade. Fat was then aspirated through the incision with a 60-
mL syringe using a size-3 Becker Toomey cannula. A total of 100 
mL of fat was harvested, mixed, cleansed with saline without cen-
trifugation, and transferred to 10-mL syringes. The donor site inci-
sion was closed with 5-0 Vicryl® sutures. Cleaned fat was stored for 
later use in a standard freezer compartment in 10-mL sterile sy-
ringes and sterile plastic bags.
 The recipient sites—generally the nasolabial folds, cheeks, lips, 
and chin—were anesthetized intra-orally with 1% Xylocaine® (As-
traZeneca) with epinephrine (1:100,000) using 25-gauge needles, 
and fat was injected using 10-gauge needles. Intra-oral incisions 1 
mm in length were made on the right and left corners of the com-
missures of the lip, and the needle was advanced through the sub-
cutaneous tissue while fat was gently injected. Injections in the cheeks 
and chin were made through a 1-mm buccal or labial incision above 
the periosteum, delivering enough fat to achieve approximately 
30% over-correction (Fig. 1). Approximately 30 to 40 mL was in-
jected to the cheeks, nasolabial folds, lips, and chin during the ini-
tial procedures. Typically, an additional 20 to 30 mL were injected 
during subsequent sessions 3 to 6 months later. Postoperatively, 
durability of fat grafting, infection, and scarring were assessed clin-
ically with physical exams and photographs. 

RESULTS
The mean age of the 118 women and 12 men was 50 years (range 

19–69 years). One hundred percent of patients had augmentation 
of the nasolabial folds and cheeks, 50% also had lip augmentation, 
and 30% also had augmentation of the chin. Fat frozen and banked 
at the time of initial treatments was used for additional augmenta-
tion 3 to 6 months after initial treatment in 46% of cases. We ob-
served no visible scars, and regional swelling due to the volume of 
injected liquid was rapidly absorbed, so the appearance of over-
correction subsided after 2 weeks (Fig. 2). Mucosal puncture wounds 
healed uneventfully, and most patients tolerated the procedures 
well and recovered rapidly compared to historical experience with 
conventional percutaneous techniques. One patient developed a 
sterile seroma 3 weeks after facial augmentation that responded to 
needle aspiration. The overall infection rate was the same for men 
and women and across each injection site. Long-term durability 
depended on initial over-correction, similar to the conventional 
approach. This technique was employed to augment the cheeks, 
ZA, nasolabial folds, upper and lower lips, and chin (Fig. 2 and 3). 

DISCUSSION
Fat grafting for facial augmentation was first described in 1893 when 

Fig. 1. Intra-operative injection technique. Intra-operative injection 
technique through buccal sulcus for cheek augmentation.
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Fig. 2. Attenuated lips, prominent nasolabial folds, and malar 
flattening. A 39-year-old female with attenuated lips, prominent 
nasolabial folds, and malar flattening received autologous trans-
oral fat injection. (A) A preoperative photograph. (B) Postopera-
tive week one. (C) Postoperative week two.

A B

Fig. 3. Malar flattening, visible nasolabial folds, and attenuation of lips. A 50-year-old female with malar flattening, visible nasolabial folds, and 
attenuation of the lips received autologous trans-oral fat injection. (A) A preoperative photograph. (B) Postoperative month 6.
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Neuber [10] reconstructed facial defects by transferring 1-cm piec-
es of fat from the upper arm. Injection of autologous fat to correct 
post-rhinoplasty deformities was first reported by Brunnings in 
1911, who injected small pieces of fat using a hypodermic needle 
and syringe [11]. Fat transplantation was revived after the intro-
duction of liposuction in 1977 [12], and Fournier coined the term 
“liposculpture” to describe a procedure by which adipose tissue 
was removed with liposuction and selectively injected to correct ir-
regularities in other areas [12]. 
 Conventionally, percutaneous autologous fat transfer relocates 
harvested fat deep into subcutaneous tissue using a syringe and 
large-core needle, or cannula attached to a suction device. Advan-
tages include ease of performance and supplementation, minimal 
induction of immune-mediated inflammation, relatively low cost, 
avoidance of secondary defects, rapid recovery, and minimal risk. 
Major drawbacks are reabsorption, which can be lessened by new 
techniques and overcome by repeated treatments, and bruising and 
redness of the recipient site, due mainly to puncture wounds [8,10].
 In the 1990s, Coleman [3] further refined the harvesting, purifi-
cation, and injection techniques. The use of small-caliber cannulas 
(3−4 mm), so threads of transplanted adipose tissue do not exceed 
3 mm in diameter, reduces fat necrosis and improves fat survival. 
Recent reports describe transfer of injected fat particles as small as 
2 mm [13]. Applying a low level of negative pressure during aspira-
tion minimizes trauma to adipocytes, and rinsing aspired fat with 
normal saline prolongs implant survival [4]. These procedural ad-
vances have been associated with greater viability of transposed 
autologous fat.
 Previous studies described the use of autologous fat injection 
grafting for cosmetic facial augmentation [14,15], but these studies 
did not involve an intra-oral approach. We identified one report of 
intra-oral fat injection for correction of lip hemangiomas [16]. A 
common criticism of intra-oral fat transfer is the belief that oral in-
jection is associated with a greater risk of infection than use of the 
percutaneous approach. However, the precise incidence of infec-
tion using a trans-oral or transmucosal route of injection has not 
been reported in the literature to support this claim. We did not 
observe an increased rate of infection using this technique, muco-
sal puncture wounds healed uneventfully, recovery was rapid, and 
swelling, bruising, redness, and scarring at the recipient site were 
negligible inside the mouth. These findings are consistent with use 
of the transmucosal route in many other surgeries, such as synthet-
ic malar and chin implants, and maxillary and mandibular osteoto-
mies with plate and wire fixation.
 The majority of the patients we encountered tolerated the proce-
dure well, and 46% chose additional augmentation 3 to 6 months 
later, using fat banked and frozen during the first session. This du-
ration of fat stability is consistent with reports of extra-oral fat graft-
ing [9,17]. The decision to receive additional reinjections after the 
initial fat augmentation was based on the patient’s own subjective 

assessment and preferences as to the amount of augmentation de-
sired and was independent of the initial injection site. As with the 
conventional technique, long-term persistence of augmentation 
depended on the initial over-correction. Clinically applicable ob-
jective methods for assessing the longevity of fat injections are lack-
ing. While some studies use magnetic resonance imaging or other 
formal imaging techniques, this is often not practical or cost-effec-
tive in clinical practice. We judged the duration of fat stability based 
on physical exam and photographs taken at each visit, similar to 
previous studies [2,14]. 
 Although this is a small case series and more formal controlled 
studies are necessary, our study demonstrates that transmucosal, 
intra-oral delivery of autologous fat for proximate peri-oral facial 
augmentation can reduce visible scarring and swelling at the recipi-
ent site. Furthermore, this technique was associated with minimal 
risk of infection. Transmucosal intra-oral fat transfer should be con-
sidered an alternative to percutaneous transfer for peri-oral aug-
mentation.

PATIENT CONSENT
Patients provided written consent for the use of their images.
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