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Abstract

Introduction: Orthognathic Surgery (OS) aims to
correct deformities of the bones of the maxilla and
mandible. In this scenario, fat grafting is a powerful tool
for corrections and also for facial aesthetic improvement
together or after OS. The benefits of fat grafting during
orthognathic surgery; to maximize aesthetic results,
minimize swelling and optimize wound healing.
Objective: To analyze the main clinical studies on the
benefits and risks of facial fat grafting in orthognathic
surgery, to know the current state of the art. Methods:
It followed a systematic literature review model on the
main clinical findings of orthognathic surgery and fat
grafting, according to the rules of PRISMA. The research
was carried out from January 2021 to May 2021 and
developed based on Google Scholar, Scopus, PubMed,
Ovid, Scielo, and Cochrane Library. The quality of the
studies was based on the GRADE instrument and the
risk of bias was analyzed according to the Cochrane
instrument. Results: 123 studies were analyzed, with
only 52 medium and high-quality studies selected,
according to GRADE rules, and with risks of bias that do
not compromise scientific development, based on the
Cochrane instrument. Studies have shown that OS aims
to establish harmonious facial esthetics, excellent
functional occlusion, and improved airway conditions.
As an important adjunct to OS, fat grafting is becoming
more and more common due to its anti-inflammatory
role and effects on facial swelling. High patient
satisfaction with the results. Postoperative swelling
resolved at week 12 in the fat graft group and persistent
edema. The edema decrease over time, with almost
complete resolution within 1 year, improvement in facial
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morphology, function, quality, and skin texture in most
of their patients. The use of assisted lipo transfers
containing mesenchymal stem cells derived from
adipose tissue, enables improvement in skin quality,
smoothing of wrinkles, pore size, and attenuation of
pigmentation and resolution of scars. Furthermore,
enrichment of the lipoaspirate with stem cells derived
from adipose tissue increases graft retention.
Conclusion: Most of the studies analyzed in this review
study showed that fat grafting in orthognathic surgery
is a safe and effective tool to improve wound healing,
improve aesthetic results, present an anti-inflammatory
effect and reduce edema.

Keywords: Orthognathic surgery. Lipografting. Fat
grafting. Facial symmetry. Aesthetics.

Introduction

Orthognathic Surgery (0OS) aims to correct
deformities of the bones of the maxilla and mandible
[1]. In this context, the facial deformity has a negative
impact, resulting in social and psychological
disadvantages [2,3]. The technique has undergone
great evolution in the last two decades and has been
growing continuously. The records of the first surgeries
to correct dentofacial deformities date back to the mid-
19th century and were initially limited to mandibular
surgeries [4-6].

Author Simon P. Hullihen in 1849 in the United
States was the first to perform this surgery. The most
significant development in this period took place in
Europe, especially in Switzerland, Austria, and
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Germany, with Obwegeser, Trauner, and Wassmund,
respectively, as the main names [7,8].

In this context, malocclusion has as one of the
main etiological factors the pattern of facial growth
[9,10]. Facial deformity, with destructive psychological
and social potential, has a negative impact, resulting in
social and psychological disadvantages. Thus, the goals
of the patient with dentofacial deformity are also
psychosocial, seeking to solve these problems by
improving their appearance through surgical correction
[11].

In this sense, OS intervenes in patients with
moderate and severe dentofacial deformities of the
face, with the main objective of centralizing the
achievement of functional balance and harmony in facial
aesthetics [12]. Patients with anatomical abnormalities
that contribute to the narrowing or obstruction of the
pharyngeal air space during sleep benefit from
orthognathic surgery to normalize the soft and hard
tissues of the face [13]. Thus, OS takes care of patients
with moderate and severe facial deformities [14].

In this scenario, fat grafting is a powerful tool for
corrections and also for facial aesthetic improvement
together or after OS. The evolution of this technique is
fascinating and has been described extensively [9]. At
present, general standards of procedural practice are
derived from the work of Sydney Coleman [11-15]. The
benefits of fat grafting during orthognathic surgery; to
maximize aesthetic results, minimize edema and
optimize wound healing [9].

Also, Coleman defends the atraumatic collection
and injection of adipose tissue, thus preserving the lip
architecture. Such meticulous attention to the technique
allows a better assessment of the grafted fat. The senior
author implements these well-defined parameters for
facial fat grafting in his practice. The authors claim that
adipose tissue autotransplantation can be considered
safe. The only study with the proper design, follow-up,
and sample size to assess the safety of facial fat grafting
claimed an infection rate of 4.8 percent and an overall
complication rate of 13.6 percent [11,12]. A Cochrane
systematic review suggested an expected infection rate
of less than 2 percent in clean surgery [16].

Based on this information, this study aimed to
analyze the main clinical studies on the benefits and
risks of facial fat grafting in orthognathic surgery, to
understand the current state of the art.

Methods
Study Design

This was followed by a systematic literature review
model on the main clinical findings of mandible
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fractures, according to the PRISMA rules [17].

Data sources and research strategy

The search strategies for this review were based
on the descriptors: “Orthognathic surgery. Lipografting.
Fat grafting. Facial symmetry. Aesthetics". The research
was carried out from November to December 2022 and
developed based on Google Scholar, Scopus, PubMed,
Scielo, and Cochrane Library. In addition, a combination
of the keywords with the Booleans "OR", "AND", and the
operator "NOT" were used to target the scientific
articles of interest.

Study quality and risk of bias

The quality of the studies was based on the GRADE
instrument [18], with randomized controlled clinical
studies, prospective controlled clinical studies, and
studies of systematic review and meta-analysis listed as
the studies with the greatest scientific evidence. The risk
of bias was analyzed according to the Cochrane
instrument [19].

Results

Quantitative and Qualitative of the findings and
General Results

After the selectivity of articles and literary findings
through the following descriptors orthognathic surgery,
lipografting, fat grafting, facial symmetry, aesthetics,
123 studies were analyzed, with only 52 medium and
high-quality studies selected, according to GRADE rules,
and with risks of bias that do not compromise scientific
development, based on the Cochrane instrument
(Figure 1).

As a corollary to the exploration of the 52 studies,
the treatment of dentofacial deformities is currently one
of the most discussed fields in the area of Maxillofacial
and Craniomaxillofacial Surgery, covering biological,
pathophysiological, surgical, and anesthetic techniques,
pre-and postoperative management, as well as
craniofacial growth and development, facial harmony
and aesthetics [20,21].

In this sense, OS aims to establish harmonious
facial aesthetics, excellent functional occlusion, and
improvement in airway conditions. The correct diagnosis
of malocclusion associated with skeletal deformity is
essential for the indication of treatment, leading to
multidisciplinary planning, which leads to an aesthetic
and functional correction of the case, providing the
patient with functional occlusion and facial harmony [9].
Still, maxillomandibular advancement surgery promotes
anteroposterior, vertical, and lateral-lateral movement,
due to the displacement of the bone bases to a new
position, generating tension in the soft tissues of the
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region, which can present significant changes in the
facial appearance and pharyngeal space [22].

Figure 1. Selection of studies.
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Therefore, the high prevalence of maxillary and
mandibular joint deformities and a large number of
combined surgeries of the maxilla and mandible seem
to demonstrate the severity of the dentofacial
deformities operated [23]. Individuals with class III
dentofacial deformities are the ones who usually present
greater aesthetic and functional impact, therefore they
are the ones who most seek treatment [24].
Furthermore, more extensive surgical procedures
generally carry a higher risk of complications and
greater potential for healing and recovery [23,24].

In this context, and as an important adjuvant of
OS, fat grafting is becoming more and more common
due to its anti-inflammatory role and effects on facial
volume increase. The results of one study showed that
an average of 13.1 ccs of fat, which was collected from
the lower abdomen or medial thigh, was injected into
the patients' facial region, showing that none of the
patients experienced complications in the area or wound
healing and all patients reported high satisfaction with
the results [9].

Fat volume can be efficiently harvested from most
patients with a wide range of BMI using the atraumatic
and economical techniques described above. Fat
grafting after OS is important to attenuate edema, as it
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hinders recovery [25-27]. Thus, one study looked at the
use of fat graft, which was aspirated from the medial
thigh or lower abdomen using the Coleman cannula in a
10 cc syringe, in a retrospective cohort of patients with
fat graft versus patients without fat who underwent a
bilateral Le Fort I sagittal split osteotomies [25,26].
Postoperative swelling resolved at week 12 in the fat
graft group and persistent edema of 10.2%. Paracrine
anti-inflammatory factors may contribute to these
clinical outcomes [28].

Another publication from this same group
examined the use of fat grafting in a cohort of patients
with rhinoplasty for attenuation of postoperative edema
[29], with a follow-up of up to 1 year. This cohort of 40
patients provided quantitative evidence to predict
edema decrease over time, with nearly complete
resolution within 1 year.

Still, other centers have shown similar results with
fat grafting in patients undergoing OS, observing an
improvement in the final aesthetic results and patient
satisfaction [30,31]. There are also important results
reported in the literature on fat grafting in cleft lip repair
[32,33]. Furthermore, Clauser et al documented the
aesthetic and functional benefits of facial fat grafting in
patients who underwent OS or reconstruction due to
facial trauma, facial burns, or congenital conditions
(cleft lip /Treacher Collins) [34-38], noting improvement
in facial morphology, function, quality and skin texture
in the majority of his patients.

In care and observation, not every fat graft is the
same, and it is necessary to balance the efficiency of
time and the effectiveness of the technique [39].
Emerging data on adipose biology suggest that there
may be an optimal fat lobe size to maximize fat graft
absorption, as well as a balance between preservation
of vascular stromal fraction elements in small grafts and
impaired diffusion with possible central necrosis in grafts
larger warrant further study [39]. Other authors
advocate the use of cell-assisted lipotransfer containing
adipose tissue-derived mesenchymal stem cells [40].

Still, other works show that the enrichment of fat
grafts with autologous adipose stem cells improves the
adherence and the size of the fat graft 121 days after
implantation, being confirmed by magnetic resonance
[41]. In this context, it is notorious to know that the
lower abdomen and inner thigh may have higher
liposuction processed adult mesenchymal stem cell
concentrations [42].

In this sense, the best facial aesthetic results in the
regenerative potential of stem cells derived from
adipose tissue. Studies indicate that there are about 35
to 40% of stem cells are derived from adipose tissue per
gram of fat [9]. In adipose liposuction, these stem cells
are mixed with several other cell types, including
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pericytes, fibroblasts, endothelial cells, and
preadipocytes as part of the vascular stroma fractions
[43]. As such, Coleman has written extensively on the
benefits of fat grafting, including improved skin quality,
softening wrinkles, pore size, and attenuation of
pigmentation and scar resolution [44,45]. Authors also
analyzed through a study in the literature that the
enrichment of liposuction with stem cells derived from
the adipose tissue itself increases graft retention
[46,47].

In this scenario, it is important to emphasize that
they should include an accurate volumetric assessment
of the skull and soft tissue before OS. When choosing a
surgical strategy, the surgeon must consider not only
traditional osteotomies but also soft-tissue improvement
procedures such as lipofilling. Preoperative surgical
planning systems, such as the virtual surgical planning
protocol, are primarily based on predicting skeletal
movement. Thus, a study described a new volumetric
analysis process based on computed tomography (CT)
for the quantification of autologous adipose tissue
injected in patients who underwent simultaneous
orthognathic and lipofilling procedures. Sixteen female
patients were included in the study (mean age 24.5
years). The mean difference between the injected
adipose tissue and that quantified after the operation
was 6.01 cm. All patients had clinically satisfactory facial
convexity, with complete restoration of the contour of
the cheekbones within 3 months [48].

Another retrospective cohort study with three-
dimensional photos evaluated the effect of fat grafting
on postoperative edema in OS, and also considered the
impact of age and BMI. 130 postoperative three-
dimensional photos of 31 patients were analyzed. The
mixed linear model demonstrated that injected fat, age,
and BMI are significant factors in postoperative volume.
Age and BMI increase postoperative edema by 3.63 cm
per year and 14.60 cm per kg/m, respectively. The
injected fat reduces postoperative edema by 8.72 cm
per 1 cc injected, accelerating the return to a steady-
state [49].

Besides, another retrospective cohort study
analyzed the effects of fat grafting on facial edema
(magnitude, duration, and rate of decrease) in OS. One
hundred and sixteen sets of pre-and post-operative
three-dimensional photographic data were included.
The sample included 29 subjects. Facial volume was
analyzed in general and comparing each subgroup
(orthognathic x orthognathic group + fat grafting). The
increase in postoperative facial volume averaged 23.7%
for the entire cohort. By week 12, the swelling had gone
down to about 62% from baseline. In all patients, there
was a significant decrease in facial volume over time. In
the fat grafting group, despite adding volume, facial

volume was the same as in the non-fat grafting group
at week 1, but the rate of reduction was faster up to
week 12 [50].

Also, authors evaluated, through a retrospective
study, the effect of combining OS with autologous fat
transfer in the treatment of patients with facial
asymmetry. A total of 15 consecutive adults underwent
combined OS and autologous fat transfer. Lower facial
symmetry was greatly improved with the combination of
OS and autologous fat injection. Therefore, the
combined use of OS and autologous fat transfer is a
promising technique to improve facial symmetry in
patients [51].

Furthermore, a systematic review evaluated the
effectiveness of autologous fat grafting on skin quality.
Outcomes of interest were skin texture, color, and
elasticity, in addition to histological outcomes and the
number of complications. Nine studies were included,
with 301 patients treated in total. Eight studies reported
increased skin elasticity, improved skin texture, and a
more homogeneous skin color after treatment with fat
grafting, cellular stromal vascular fraction, or nano fat.
Histological improvement was observed after fat
grafting and injections of stromal cells derived from
adipose tissue. No serious complications have been
reported [52].

More authors with a retrospective cohort study
described a series of consecutive patients undergoing
OS with fat grafting. A total of fifty-three OS patients
with concomitant fat grafting were reviewed. The cohort
consisted of 20 men (37.7%) and 33 women (62.3%).
Thirty-three patients (62.3%) underwent Le Fort I
operations in conjunction with genioplasty and/or
bilateral sagittal division osteotomies. Twenty-eight
patients (52.8%) underwent second operations
involving additional fat grafting. Most of these patients
(15/28, 53.6%) received additional fat grafting during
rhinoplasty. There were no complications in the donor
area. The average amount of injected fat was 13.1 cc
(5-25 cc). Follow-up was 1 year. Therefore, benefits in
wound healing, better aesthetic results, and an anti-
inflammatory effect were observed [9].

Conclusion

Most of the studies analyzed in this review study
showed that fat grafting in orthognathic surgery is a safe
and effective tool to improve wound healing, improve
aesthetic results, present an anti-inflammatory effect
and reduce edema.
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