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Application of fat grafting in craniofacial 
deformities: an INTO-RJ experience
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■ ABSTRACT

Introduction: The fat graft is currently widely used in 
aesthetic plastic and reconstructive surgery as a natural 
filler. In cranio-maxillofacial surgery, fat grafting can be 
very beneficial for patients with various congenital and 
acquired deformities. Methods: We included patients 
who had undergone fat grafting for reconstruction and 
correction of defects in the face during 2012 and 2013 by 
using a standard technique. Our assessment was both 
clinical and subjective, taking into account the patient’s 
opinion. In patients with late enophthalmos secondary 
to trauma sequelae, we conducted exophthalmometry 
with an exophthalmometer (Hertel) and preoperative 
and postoperative CT to objectively evaluate our results. 
Results: Twenty-two patients were treated. Most were 
female (77%). The volume of fat grafted varied from 1 ml 
to 37 ml, with a mean of 15 ml per session. The number of 
sessions ranged from 1 to 4. Fat grafting was used as a single 
treatment in only 30% of cases. We performed retrobulbar 
fat grafting ranging from 6 to 10 ml in volume; in one 
patient, the grafting was carried out over two sessions. 
There was a gain of 3 to 7 mm in projection of the eyeball. 
In tomographic evaluation, an increased eye projection of 
between 2.2 mm and 4 mm was found. However, the clinical 
outcome was poor. Conclusion: Fat grafting is a simple, 
inexpensive and reproducible procedure that should be part 
of the plastic and craniofacial surgeons’ inventory. It may 
be an alternative in difficult cases of late enophthalmos.
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INTRODUCTION

The fat graft is currently widely used in plastic 
surgery and aesthetic restorative surgery as a natural 
filler, and is preferred over synthetic products on the 
market by many surgeons1-3. The preference for fat to 
treat volume defects and contour is because of it is an 
autologous tissue that is usually available and easy to 
obtain. A US survey showed that approximately 57% 
of American plastic surgeons perform at least 10 fat 
grafts annually, and that the vast majority of patients 
are satisfied with the short and long term results4. A 
major concern in fat grafting is the variability of graft 
integration into the recipient bed, making the results 
unpredictable; in general, engraftment varies from 
40% to 80%5-10.

Cranio-maxillofacial surgery is a plastic surgery 
practice area with a diversity of patients with congenital 
and acquired deformities, which can benefit from 
procedures that restore craniofacial volume and 
contour.

This study aims to demonstrate the use of fat 
grafting in craniofacial deformities at the National 
Institute of Traumatology and Orthopedics (INTO-RJ) as 
an isolated treatment alternative or in combination with 
other surgical strategies, and to present our application 
methodology of fat grafting.

METHODS

Patients who underwent fat grafting for face 
reconstruction and defects correction at INTO-RJ in 
2012 and 2013 using a standard technique were included 
in the study.

We did not conduct any examination of pre and post-
operative imaging in order to quantify the engraftment 
or our results. Our assessment was both clinical and 
subjective, taking into account the patient’s opinion. In 
patients with late enophthalmos secondary to trauma 
sequelae, we additionally conducted exophthalmometry 
with an exophthalmometer (Hertel) and preoperative 
and postoperative CT to objectively evaluate our results.

Introdução: O enxerto de gordura, atualmente, é usado 
amplamente na cirurgia plástica estética e reparadora como 
um preenchimento natural. Na cirurgia crânio-maxilo-
facial há uma diversidade de pacientes com deformidades 
congênitas e adquiridas que podem ser muito beneficiados 
com a lipoenxertia. Métodos: Os pacientes foram submetidos 
à lipoenxertia para reconstrução e correção de defeitos 
da face no INTO em 2012 e 2013 utilizando uma técnica 
padronizada. Nossa avaliação foi clínica e subjetiva, levando 
em conta a opinião do paciente. Especificamente nos 
pacientes com enoftalmo tardio secundário à sequela de 
trauma, realizamos exoftalmometria com o exoftalmômetro 
de Hertel e tomografia no pré e no pós-operatório para 
avaliar objetivamente nossos resultados. Resultados: Vinte 
e dois pacientes receberam tratamento. A maioria foi do 
gênero feminino (77%). O volume do gordura aplicado 
variou de 1 ml até 37 ml, com média de 15 ml por sessão. 
A quantidade de sessões variou de 1 a 4. A lipoenxertia 
foi usada como tratamento único em apenas 30% dos 
casos. Fizemos lipoenxertia retrobulbar variando de 6 
a 10 ml o volume enxertado, sendo que em um paciente 
realizamos duas sessões. Houve um ganho de 3 a 7 mm 
de projeção do globo ocular. Na avaliação tomográfica 
constatamos também aumento da projeção ocular de 4 
mm e 2,2 mm. O resultado clínico foi pobre. Conclusão: 
A lipoenxertia é um procedimento simples, barato e 
reprodutível que deve fazer parte do armamentário do 
cirurgião plástico e do cirurgião craniofacial. Pode ser 
uma alternativa nos difíceis casos de enoftalmo tardio. 

■ RESUMO

Descritores: Enxertos; Enoftalmia; Gordura; Cirurgia plástica.
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Extraction

We collected fat from the anterior abdomen 
and flanks with the patient in the supine position. 
These areas offer easily accessible fat, avoiding 
unnecessary increases to the surgical time and, 
in addition, using these areas may result in some 
improvement in body contour of the patient. 
The literature does not list any donor areas with 
increased viability for fat grafting. The quantity 
of suctioned fat is 50% higher than the estimated 
requirements for grafting. We do not collect more 
than anticipated to obtain further aesthetic results 
in the donor area.

The incisions are made into folds, previous 
scars, stretch marks, or hairy regions, whenever 
possible. We administer (using a Klein cannula) an 
epinephrine solution 1:500,000 in donor areas in a 
1:1 ratio (1 ml solution per 1 ml of suctioned fat). 
Fat aspiration is performed with a blunt cannula of 
2.5 or 2.7 mm attached to a 10 ml syringe (Figure 1).

Figure 1. Fat extraction from the flank and anterior abdomen.

Processing

The syringes with 10 ml of suctioned fat are 
capped with a silicone stopper and centrifuged for 
3 minutes at 3,000 rpm (Figure 2). The upper layer, 
composed of oil, is collected. The lower one composed 
of “water” is discarded. The fat is kept in the syringes 
without further manipulation (Figure 3).

Grafting

The fat contained in the 10 ml syringe is 
transferred to a 1 ml syringe through exchangers 
(Figure 4). Grafting is accomplished with blunt 
cannulas of 0.7 to 1.4 mm (15 to 21 G) on the receiver 

Figure 2. Processing with fat centrifugation.

Figure 3. Centrifuging the product with a well-defined fat layer.

tissue in multiple layers from pre-periosteal plane 
to the subdermal plane, depending on the area to be 
treated.

We incised the skin with a simple Jelco 16 
perforation without further need for closure. After 
advancement of the cannula to the desired recipient 
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Figure 4. Fat transfer to subsequent grafting.

area, the surgeon begins its gradual withdrawal, 
injecting fat whenever there is resistance in the 
receptor tissue created in the tunnel. Where there 
is no such resistance, fat is not injected because the 
assumption is that this area has already been grafted. 
The amount of fat injected ranges from 1/10 to 1/50 ml. 
That is, to inject 1 ml of fat, 10 to 50 cannula tunnels 
are needed in the tissue (Figure 5). The intention is 
that tiny particles of fat tissue in multiple intersecting 
tunnels ensure that each is in a compartment with 
as much contact as possible with the receptor tissue 
(Figure 6).

Retrobulbar grafting

The procedure in these cases has already 
been described. The difference is that the that the 
grafting cannula is advanced to the orbital apex cone 
through eyelid access in the inferolateral regions and 
superomedial orbit (Figure 7).

Postoperative

We do not apply cold compresses or bandaging, 
and we also avoid pressure in the grafted area for 
two weeks (paying attention to sleeping position). 
Massage is not performed. We re-evaluate the need for 
further fat grafting sessions between 3 and 4 months 
postoperatively.

Figure 5. Fat grafting in multiple layers in a case of Romberg syndrome.

Figure 6. Particles of fat should be in contact with the recipient tissue as 
much as possible.

RESULTS

During the study period, 22 patients were treated 
with fat grafting strictly following the described method. 
Most patients were female (77%). The volume of fat 
applied varied from 1 ml to 37 ml, with a mean of 15 ml per 
session. The number of sessions ranged from 1 to 4, with 
the majority of patients having only one session (82%). Fat 
grafting was used as the sole treatment in 30% of cases and 
was associated with other surgical procedures in 70% of 
patients, including mandibular distraction, orthognathic 
surgery, mentoplasty, cranioplasty, orbital reconstruction, 
reconstruction cheekbone and canthoplasty. The most 
common diagnoses were trauma sequelae (10), Romberg 
syndrome (5), hemifacial microsomia (2), oncologic 
resection sequelae (2), Treacher-Collins syndrome (1), 
Goldenhar syndrome (1), and Meckel-Wagner syndrome 
(1) (Figures 8 to 12).
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Figure 7. A: Retrobulbar fat grafting performed in the inferolateral region of the orbit. B: Retrobulbar fat grafting performed in the superior-medial region of 
the orbit.

Figure 8. A: Meckel-Wagner syndrome. Pre-operative, before grafting of 1 ml of fat in the upper eyelid. B: Meckel-Wagner syndrome. Postoperative, after grafting 
of 1 ml of fat in the upper eyelid.

Of the patients with trauma sequelae, four had 
late enophthalmos, i.e., patients who had already 
undergone a surgery to balance and restore the 
volume of the orbit. All patients were amaurotic 
in the affected eye, and one had a scleral lens. We 
performed retrobulbar fat grafting ranging from 6 to 
10 ml in the grafted volume, which in one patient was 
carried out over two sessions. In the other 3 patients, 
just one session was performed (Figure 13). There 
was a gain of 3 to 7 mm projection of the eyeball in 
the patients without scleral lens (Figure 14) (Table 
1). In the patient with a scleral lens, it was necessary 
to refine the prosthesis in order to adjust it better 
to the new volume of the orbit. In the tomographic 
evaluation, through overlapping preoperative and 
postoperative images using the Dolphin® software, 
we also found increased eye projection in patients 2 
and 3 (Table 1), and patient 2 (Figure 15) had a 4 mm 
increase (vs. exophthalmometry of 3 mm) and Patient 
3 (Figure 16) had a 2.2 mm increase (vs. 3 mm of 
exophthalmometry), which caused further protrusion 
of the operated eye than the sound eye (66.3 vs. 65.4 
mm, respectively).

Although the Hertel exophthalmometer results 
and CT scans found increased projection of the 
eyeball, upon inspection we did not observe marked 
improvements in aesthetics. The clinical outcome was 
therefore regarded as poor (Figure 17).

We found no complications in our patients, except 
an oil cyst that was drained with a single puncture and 
resolved with no further problems.

DISCUSSION

Despite the fact that fat grafting is a procedure 
enshrined in the practice of reconstructive and 
cosmetic plastic surgery, there is currently no 
scientific evidence regarding which techniques are 
superior in relation to the aspiration, processing 
or application of autologous fat11. At INTO-RJ, 
we perform fat grafting based on the Coleman 
precepts12, a technique used by many surgeons 
who perform fat grafting. As mentioned, there is 
currently no consensus on the best technique, but 
we think that it is important to follow a standard 
protocol.
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Figure 9. A: Hemifacial microsomia. Preoperative, before a 10 ml fat graft in the hemiface and bilateral mandibular distraction. B: Hemifacial microsomia. 
Postoperative, after fat grafting of 10 ml in the hemiface and bilateral mandibular distraction.

Figure 10. A: Romberg syndrome. Preoperative, before grafting of 37 ml of fat in the hemiface. B: Romberg syndrome. Postoperative, after grafting 37 ml of 
fat into the hemiface.
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Figure 11. A: Goldenhar syndrome. Preoperative, before 10 ml of fat grafting in the hemiface and mentoplasty advancement. B: Goldenhar syndrome. Postoperative, 
after 10 ml of fat grafting in hemiface and mentoplasty advancement.

Figure 12. A: Sequelae following jaw tumor removal. Pre-operative, before orthognathic surgery. B: Sequelae following jaw tumor removal. Postoperative, after 
orthognathic surgery. C: Sequelae to the jaw tumor removal. Serial postoperative fat grafting in the hemiface (15, 18, 15 and 30 ml).

In the cranio-maxillofacial surgery service 
at INTO-RJ, fat grafting has been performed both 
in isolation and associated with other surgical 
strategies. It is often the only treatment needed to 
correct volume defects and contouring of the face: 
for example, in patients with Romberg syndrome, 

we perform serial fat grafting rather than use free 
flaps13. Some advantages of adipose tissue use are 
unequivocal. Because it is autologous, its application 
minimizes problems such as rejection and extrusion. 
There are plenty of areas from which to obtain 
donor tissue and the easy capture of adipose tissue 
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Figure 13. A: Retrobulbar fat grafting. Preoperative, immediately before fat injection. B: Retrobulbar fat grafting. Immediate postoperative period of fat injection.

Figure 14. Evaluation of projection of the eyeball with a Hertel exophthalmometer.

Figure 15. Patient 2. Overlapping CT slices performed by Dolphin® showing a 
4mm increase in projection of the eyeball.

Figure 16. Patient 3. Overlapping CT slices by Dolphin® showing an increase 
of 2.2 mm in the projection of the eyeball.

Table 1. Retrobulbar fat grafting in post-traumatic enophthalmos.

Diagnosis
Volume 

(ml)
Exophthalmometry pre and 

post (mm)

1. Enophthalmos 
+ Amaurosis D

10 + 10 OD 5/OE 14 → OD 12/OE 14

2. Enophthalmos 
+ Amaurosis D

9 OD 9/OE 17 → OD 12/OE 17

3. Anophthalmic 
E with 
prosthesis

7 OD 17/OE 13 → OD 17/OE 16

4. Anophthalmic 
E with lens

6 * Changed the scleral lens

* No complications were observed in our patients, except an oil cyst that was 
drained with a simple puncture and resolved without any problem.
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Figure 17. A: Patient 3. Preoperative, before retrobulbar fat grafting. B: Patient 
3. Postoperative, after retrobulbar fat grafting of 7 ml, presenting a clinical 
outcome inferior to CT and exophthalmometric findings.

involves low morbidity to patients with minimal 
complication rates.

The surgical team noted an improved quality of 
skin grafted areas where fat grafting was performed. 
Mojallal et al.14 in 2009 demonstrated the same 
finding in experimental studies. An improvement 
in the quality of skin grafted areas would be an 
additional advantage of fat grafting in patients with 
craniofacial deformities, as these patients present 
with true skin hypoplasia in addition to a lack of 
volume.

We did not objectively assess engraftment 
using radiological examinations or software images, 
but we believe our engraftment rate was similar 
to that in the literature, between 40% and 80%5-10. 
However, we realize that the engraftment rate on the 
eyelids is higher or almost complete. Therefore, we 
do not recommend overcorrectionin the periorbital 
region, unlike that for the rest of the face. For the 
rest of the face, it is important to clarify to the 
patient that no matter how small the deformity, 
usually, more than one fat grafting session will be 
required to achieve a good result.

We found a high level of satisfaction among 
our patients, sometimes to a greater degree than 
that of the surgical team. It is not uncommon that 
these patients would question the timing of the 
next fat grafting session. We think that fat grafting 
is a procedure that can be offered to mitigate facial 
deformity, for the mildest to the most severe cases. 
The possibility of a minor improvement, or the wait 
for ideal conditions for major surgery, is important 
to the psychological wellbeing of some patients 

undergoing treated. At other times, fat grafting 
not only mitigates symptoms but is the treatment 
of choice, as in some cases of Romberg syndrome.

In cases of  late enophthalmos,  despite 
increased objective projection of the eyeball 
found using the Hertel exophthalmometer and 
CT, clinically, we observed no improvement in the 
appearance of these patients. Moses et al.15 found 
a pattern of normality in exophthalmometry of 10-
23 mm, and a difference of only 3 mm projection 
between the two eyeballs would be significant and 
noticeable16. However, our three patients who did 
not have scleral lens showed significant gain in 
projection, although there was no great clinical 
significance. We believe that as these patients had 
already been operated several times previously 
and with other periorbital arrangements, the gain 
in the projection did not have the desired aesthetic 
effect. Retrobulbar fat grafting is still a rarely used 
procedure, with only four publications on this 
subject until now17-20. Bradycardia may occur during 
retrobulbar grafting, and the anesthetist and the 
surgeon should be aware of this complication.

CONCLUSION

Fat grafting is a simple, inexpensive and 
reproducible procedure that should be part of 
the plastic surgeon’s and craniofacial surgeon’s 
inventory. It provides good results, has a low 
complication rate, and may be performed in isolation 
or with another procedure. It may be an alternative 
in difficult cases of late enophthalmos. In addition, 
it improves the skin quality of the grafted area.
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