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Abstract

Background: Fat grafting has been gaining attention in tissue augmentation over the past decade, not only for lipo lling, but also for its observed
regenerative properties and overall skin texture improvement.

Objectives: The aim of this study was to analyze the effect of nanofat grafting on scars, wrinkles, and skin discolorations in our clinic.

Methods: Nanofat was prepared by a standard emulsi cation and Itration protocol. The resulting liquid was injected intradermally or directly into
the scar tissue. Skin quality was evaluated based on a scoring system, and patient satisfaction was documented. Three physicians compared and analyzed
standardized pre- and posttreatment photographs in respect to general improvement of skin aesthetics.

Results: Fifty-two patients were treated with nanofat from November 2013 to April 2016. The mean (- standard deviation) posttreatment follow up
was 155 — 49 days and average volume of harvested fat amounted to 165 cc. The primary harvesting areas were the abdomen and anks, and the injected
volume of nanofat ranged from 1 to 25 mL (mean, 4.6 mL). A total of 40 scars (76% of all patient defects) were effectively treated as well as 6 patients with
wrinkles, and 6 patients with discoloration. Posttreatment clinical evaluations showed a marked improvement of scar quality and a high patient satisfaction.
The results in our clinic showed that nanofat grafting softened the scars, made discolorations less pronounced, and wrinkles appeared less prominent.
Conclusions: Nanofat grafting has been shown to have bene cial effects in the treatment of scars, wrinkles, and skin discolorations.

Level of Evidence: 4
4

Therapeutic

Editorial Decision date: September 8, 2017; online publish-ahead-of-print January 20, 2018.

Several skin conditions such as scars or signs of aging,
including wrinkles and discolorations may negatively
affect skin appearance and aesthetic. Scarring is a natu-
ral process that occurs after wound healing. However, the
appearance and visibility of scars depends on multiple
factors. Injection, or topical application of corticosteroids
onto pathologic scars are considered an effective treatment
method for keloids and hypertrophic scars.! Nonetheless,
irreversible subcutaneous atrophy and hypopigmenta-
tion are limiting side effects.?2 Hypopigmentation can also
occur in cryotherapy, and radiotherapy scar treatment may
involve multiple sessions and can entail unwanted cellular
apoptosis and necrosis.® Scars are also often treated with
less invasive silicone dressings and pressure garments, but

their positive effects currently lack scienti ¢ evidence.®
Laser therapy of hypertrophic scars may improve their
appearance yet nevertheless, laser technology is limited by
high recurrence rates and skin discoloration.* Finally, sur-
gery may be an option to correct overly conspicuous scars
and includes skin grafting, excision, and direct closure or
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dermabrasion. However, invasive surgical procedures may
be associated with higher rates of complications resulting
in even larger scars with persistent retraction, which may
worsen the situation.> With that, current scar therapies
generally make use of ablative mechanisms, which may
involve irreversible side effects, therefore emphasizing the
need for alternative methods.

Autologous fat grafting has become quite popular in
tissue reconstruction and augmentation over the past
decade. Its regenerative properties and bene cial effects
with respect to skin texture have been observed in several
studies.®” Hyperpigmentation, skin texture, and scar qual-
ity may equally play an important role in determining a
suitable treatment and resulting outcome. Consequently,
Tonnard et al® described a new technique introducing nano-
fat and hypothesized that it could be applied in various
other skin conditions such as wrinkles and discolorations.
Wrinkles and skin discolorations are usually addressed
with expensive dermatological treatments such as I
ers and erosive chemical peelings that require numerous
sessions. Such treatments often have no permanent effect.
Therefore, wrinkles and discolorations might also bene t
from the long-term regenerative properties of nanofat.

The aim of this study was therefore to analyze the effect
of nanofat on skin quality improvement in scars, wrinkles,
and discoloration, and to report on its safety, feasibility,
and posttreatment patient satisfaction.

METHODS

We performed a single center retrospective analysis study
to evaluate the effect of nanofat grafting in patients who
were treated for scars, wrinkles, or discolorations from
November 2013 to April 2016 in our clinic. This study was
approved by the Cantonal Ethic Committee of Zurich, and
all patient photographs shown have given written consent.

After in Itration with a standardized fat harvesting
solution (900 mL NaCl 0.9%, 0.25 mL Adrenalin (1 mg/
mL), 20 mL of Lidocain (20 mg/mL), microfat was har-
vested using the Tonnard Harvester 2.4 mm 20 cm can-
nula with sharp side holes of 1 mm in diameter (Tulip
Medical Products, San Diego, CA). Donor sites were
chosen according to fat deposits and preferences of the
patient. Harvested fat was washed with isotonic saline
solution. Nanofat was prepared in a standardized manner:
microfat was mechanically emulsi ed by shifting the con-
tents 30 times back and forth between two 10 cc syringes
connected to each other by the 2.4 mm Tulip transfer until
the fat became liqgue ed and acquired a whitish appear-
ance. Then the emulsi ed fat was pressed through a nylon
cloth with 0.5 mm pore size to Itrate it and was then
transferred into sterile 1 mL syringes for injection.

The obtained liquid was injected with 24, 25, or 27
-gauge sharp needles into the scar tissue or the dermis

respectively. Needle diameter was dependent upon the
quality and rigidity of the scar tissue. With that, we also
assumed that if nanofat promotes tissue regeneration and
improves skin quality in scars, it could also reduce the
appearance of super cial skin wrinkles, such as those seen
around the eyes or mouth. These very ne super cial lines
cannot effectively be addressed by direct volume replace-
ment and nanofat is generally employed to improve overall
skin quality. With that, nanofat was also applied with many
small intradermal injections over the entire affected area as
a resurfacing treatment. Single rhytides were not addressed
or injected. The endpoint of injection was reached with the
appearance of yellowish discoloration of the skin during
the injection process. Patients were seen in our outpatient
clinic after seven days, three weeks, and three months
post treatment. Skin and scar quality was documented
during each visit. A patient satisfaction assessment was
performed on their last follow-up consultation by an inter-
view in person with the consulting physician. Each patient
was asked if he or she was satis ed with the result or not.
Patients answered with either a yes or no and no speci ¢
scales or written surveys were utilized. Patients remarks
were documented in their medical record and the data was
collected retrospectively. Standard pre- and posttreatment
photographs were evaluated by three physicians in order
to determine the improvement of skin appearance: a der-
matologist, a plastic surgeon, and a general surgeon. These
three physicians completed their evaluations separately
and independently. In order to evaluate the results a visual
three-grade scale was used, which is described below:

Score 1: good result;
Score 2: satisfactory result;
Score 3: no change.

Reviewers were additionally allowed to make remarks if a
posttreatment result seemed worse than before.

The indication for nanofat was provided when a patient
wanted to visibly reduce wrinkles or discoloration in their
face permanently, or if scars in the face and body were either
very conspicuous due to widening and hyperpigmentation, or
functional retraction. We excluded all patients with contrain-
dications, such as previously reported hypersensitivity to the
speci ¢ procedure, severe skin disease, and acute infection.
We performed all procedures under general anesthesia for the
patient s convenience based on their preference. However, it
is also possible to apply nanofat under local anesthesia.

RESULTS

All 52 consecutive patients included in this study were fol-
lowed up on in our outpatient clinic after treatment. Forty
patients were female (77%) and 12 patients were male (23%).
The age of the patients ranged from 15 to 64 years (mean,
42 years). The average age of scars ranged from 15 months
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Figure 1. Evaluation of the reviewers‘ estimation of the
surgical results (percentage).

to 40 years (mean, 5.8 years). A total of 40 scars (76%) were
treated. Six patients with wrinkles and six patients with dis-
coloration were treated for skin quality improvement. Two
patients received laser therapy, one radiotherapy, and one
dermabrasion before treatment. All of these patients suf-
fered from scars. One additional patient with discolorations
was previously treated with dermabrasion.

Main treatment areas were scars of the face and body,
and discoloration or wrinkles in the face, neck, and dd@col-
let@. The average volume of harvested fat was 165 cc (range,
10-800 mL). Main harvesting areas were the abdomen and

anks. Nanofat injections were generally performed once. In
four cases, nanofat treatment was performed twice as three
of these four patients had rigid scars, which were nonethe-
less signi cantly softened after the rst treatment. In the
follow-up period, both the examiner and patient decided to
perform a second treatment in order to soften the remaining
rigid tissue as well. One of the above-mentioned patients suf-
fered from discolorations after laser treatment for scars. A sec-
ond treatment with nanofat was undertaken and signi cantly
improved skin color was noted posttreatment. The second
treatment was performed respectively after three months.

The injected volume of nanofat ranged from 1 to 25 mL
(mean, 4.6 mL). The mean (— standard deviation) post-
treatment follow up was 155 — 49 days (range, 87-312 days).
There were no signi cant complications. Additionally, no
fat cysts, infections, foreign body reactions, permanent
discolorations, or other side effects were observed directly
after the treatment and in the follow-up period. Some
patients reported minor temporary pain at the harvesting
site. Results of all 52 cases were clinically evaluated in
our outpatient clinic. In general, scars were described as
softer or less prominent, wrinkles as less deep, and discol-
oration as less noticeable as per the consulting physician.
Eight patients were followed up in the outpatient clinic

Figure 2. Reviewers rating regarding results for speci ¢
lesion (percentage). Scars and discoloration seem to bene t
most from nanofat treatment.
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Figure 3. Patient satisfaction (percentage).

without documented posttreatment pictures. In seven of
these cases, examiners had described scars to be softer and
less visible. In one case, a hyperpigmented lower eyelid
area was described as less pronounced by the examiner.
An improvement of skin quality or appearance was how-
ever noticeable at 100 days posttreatment.

A total of 44 pre- and posttreatment photographs were
evaluated by three types of doctors. Overall, evaluations
presented a substantial improvement of skin appearance in
93% of all cases, with general consensus from all review-
ers (Figure 1).

Reviewers classi ed the results in the majority of scars
posttreatment as good (74%) (Figure 2). The results in
18% of the treated scars were rated as satisfactory and
only 8% of all treated scars were rated as unchanged post-
treatment. Posttreatment results in discolorations were
rated as good (60%), and as satisfactory (40%) by the
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Figure 4. (A) A 17-year-old male patient with a hyperpigmented scar at the root of the nose after a nasal stula 2 years before
and periorbital discolorations. (B) Three month posttreatment the scar is smaller and less conspicuous and skin discolorations
are evened out. Two mL nanofat was injected intradermally. The patient shows visible hair growth in the glabella area in the
pretreatment picture, so most likely the hair was plucked or shaved.

Figure 5. (A) A 52-year-old female patient with a hyperpigmented irregular skin lesion of the left cheek after a dog bite injury
40 years ago. (B) Four month posttreatment: the scar is less visible and irregularities have disappeared. A total of 1.6 mL

nanofat was applied intradermally.

reviewers. Posttreatment results of wrinkles were rated as
satisfactory in the majority of the cases (66%). In 34% of
treated wrinkles, results were rated as good posttreatment.
None of the reviewers rated a posttreatment result in scars,
wrinkles or discolorations as worse than before.

Forty eight of our 52 patients (92%) were highly sat-
is ed with their results as noted in the patients history
by the clinical examiner (Figure 3). Pre- and posttreatment
pictures of 6 patients are included to demonstrate the effect
of nanofat on scars and skin appearance (Figures 4 7 and
Supplemental Figures 1 and 2, available as Supplementary
Material at www.aestheticsurgeryjournal.com).

DISCUSSION

Currently, the classical scar correctional procedure has been
surgical excision, which often results in the enlargement of
the scar length and remaining or reoccurring hypertrophy

or redness. Fat grafting has been shown to have bene cial
effects on contracted scars, which were initially treated
for volume loss. The rst autologous fat transfer for vol-
ume loss in the face was described in 1893, when fat was
used en bloc for Iling up subcutaneous defects.® In 1912
a retracted scar after mastectomy was corrected with fat
injections.’® In recent times, however, the technique of fat
harvesting and injection has been re ned and signi cantly
improved, therefore also yielding more desirable results.
Since adipose tissue is biocompatible and not immu-
nogenic it represents an ideal transplant material for a
patient. Furthermore, it is easy to harvest and is associated
with low donor site morbidity. In previous clinical obser-
vations, adipose tissue was shown to have regenerative
effects in the dermis and subcutaneous tissue.”3 However,
the underlying mechanisms involved in improving tissue
quality remain unclear. Studies imply that the formation of
new blood vessels, tissue remodeling, and in ammatory
responses as potential reasons for scars that are able to
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