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ABSTRACT

Background: There are numerous procedures in which, beyond adequate manipulation of the temporalis
muscle and cranial closure, patients may present bone and muscle defects due to atrophy and consequent
facial asymmetry, causing psychological discomfort and functional deterioration. The objective of our work is
to combine the knowledge of plastic surgery and apply it to cranial reconstructions with fat transfers in post-
neurosurgical patients, analyzing its results.

Methods: During the year 2022, 45 fat transfer procedures were performed for the correction of craniofacial
defects, of which 29 were female and 16 were male. All had a surgical history of pterional craniotomies and their
variants, orbitozygomatic and transzygomatic approaches, with the consequent volume deficit.

Results: The procedure was performed on an outpatient basis, with local anesthesia, and in an average time of
30-40 min. The lower hemiabdominal region was used as the donor area, processing the fat using the decantation
technique and injecting it into the receptor area at the craniofacial level. The patients tolerated the procedure
adequately without intraoperative complications or superadded events.

Conclusion: Fat transfer is a minimally invasive, effective, and cost-effective technique that plastic surgery offers
us to implement in post-neurosurgical patients, as it achieves natural results that stand the test of time.

Keywords: Aesthetic cranial defect, Fat transfer, Post-neurosurgical reconstruction

INTRODUCTION

Neurosurgical interventions, indispensable in many clinical contexts, entail a detailed and meticulous
process that often involves incisions in esthetically sensitive areas. These incisions, which frequently
pass through the skin, subcutaneous tissue, periosteum, and bone in the frontotemporal region, pose
challenges not only in terms of medical precision but also regarding postoperative aesthetic outcomes.
Despite surgical expertise and the implementation of the most advanced techniques, some patients may
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inevitably experience sequelae such as muscular atrophy, facial
asymmetry, and other visible defects. These changes, though
subtle in some cases, can have a profound impact on self-esteem,
emotional well-being, and the patients quality of life.!"

Returning to harmonious craniofacial morphology is not
merely an aesthetic desire. It has deep ramifications in the
patient’s recovery, affecting their ability to resume everyday
activities, interact in social settings, and ultimately reintegrate
fully into society with confidence and comfort. This
reintegration is vital for the patient’s mental and emotional
health and can be as critical to their overall recovery as any
other aspect of postoperative treatment.?!

Faced with this challenge, the medical community has sought
innovative solutions to address these aesthetic defects. One
of the most promising answers is lipotransfer. This surgical
technique, which involves the transplant of adipose tissue, has
emerged as an effective means to repopulate areas with soft-
tissue loss, thus restoring volume and improving the overall
texture and appearance of the skin. Even more encouraging
is that, in addition to its aesthetic efficacy, lipo transfer has
proven to be safe, with a minimal risk profile. Recent studies
corroborate these claims, highlighting patient satisfaction
and positive outcomes in terms of aesthetic restoration and
improved quality of life."®!

However, although lipotransfer has shown promising results,
it is essential to understand that this technique is only one
piece of the puzzle in post-neurosurgical recovery. Every
patient is unique, and their individual needs, coupled with
the nature and location of the aesthetic defects, will dictate
the most suitable approach. Moreover, the implementation
of this treatment must be personalized, considering factors
such as the patients age, medical history, and any potential
contraindications that might arise."!

Another crucial consideration is the origin and quality of the
adipose tissue used for the transfer. While most lipotransfers
use tissue from the patient themselves, minimizing the risk
of rejection, this tissue must be carefully selected, processed,
and transplanted to ensure the graft’s viability and optimize
the integration and survival of the transplanted tissue.[**!

As we move forward, we must continue to explore, evaluate,
and refine the lipotransfer technique, along with other
complementary approaches, to ensure we offer patients the
best options available. This will not only guarantee superior
esthetic outcomes but will also significantly contribute to the
emotional and psychological well-being of those who have
undergone neurosurgical procedures.

Our work aims to combine the knowledge of plastic surgery
and apply it to cranial reconstructions in post-neurosurgical
patients, analyzing the results.

MATERIALS AND METHODS

During 2022, lipo transfer procedures for craniofacial defect
correction were jointly carried out by the Neurosurgery
and Plastic Surgery departments of Hospital Petrona V.
de Cordero, San Fernando, Province of Buenos Aires, and
Hospital Padilla, San Miguel de Tucuman.

A series of 45 patients were selected: 29 females and 16 males.
All had surgical histories of pterional craniotomies and their
variants, orbitozygomatic and transcigomatic approaches,
leading to a consequent volume deficit [Figure 1].

Included were patients older than 18 years, with at least six
months since the craniofacial defect and the presence of bone or
replacement material in the defect area. Those with active infections,
coagulopathies, undergoing chemotherapy; or any other condition
increasing their surgical risk were excluded from the study.

Instruments used were: Harvesting cannulas with 2.5 mm
micro-perforations, single-hole 1.2 mm and 1.5 mm injection
microcannulas, 1 mm and 2 mm Luer-to-Luer passers, 16
G and 14 G Abbocath, and Luer-Lock syringes of 1 mL,
3 mL, and 10 mL. For infiltration, Klein’s solution was used,
composed of 2% lidocaine with epinephrine, %2 ampoule of
adrenaline, and 500 mL of physiological solution.

RESULTS

The procedure was performed on an outpatient basis, under
local anesthesia, with an average duration of 30-40 min.

Figure 1: Patients with aesthetic cranial defects following pterional craniotomies with volume deficit
and tissue retraction. (a and c¢) Left fronto-orbital defect. (b) Right fronto-orbital defect.
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Figure 2: Sequence of steps of the craniofacial lipotransfer
technique. (a and b) Donor area. (a) Injection of Klein solution
in the lower hemi abdominal region. (b) Manual liposuction with
a syringe and scratching microcannula. (c and d) Fat processing.
(c) Decantation of the fatty component and the Klein solution,
disposal of the excess, and preservation of pure fat content.
(d) Homogenization of the fatty content using a sieve. (e and f)
Recipient area. (e) Infiltration with local lidocaine at the cranial
defect level. (f) Fat infiltration with a blunt cannula in the form of
retroinjection.

Donor area

Patients were positioned supine, with prior asepsis and
antisepsis of the skin in the lower hemiabdominal region.
A 3 mm incision was made in the navel, followed by
infiltration of the donor area using between 100 mL and
200 mL of Klein’s solution [Figure 2a]. After allowing it to act
for 10 min to enhance local vasoconstriction, fat collection
began using a manual aspiration technique with a 10 mL

syringe and a harvester cannula [Figure 2b]. The volume
aspirated was based on the recipient area’s defect volume (an
average of 30-50 mL).

Processing

The fat was processed using the decantation method,
placing the syringes vertically for 10-15 min until the fatty
component and solution separated. The excess solution at the
bottom of the syringe was discarded, retaining the pure fat
[Figure 2c]. The fat was then repeatedly transferred between
the 10 mL and 1 mL syringes using the passer to homogenize
it [Figure 2d]. The purified fat was finally retained in the
1 mL syringe for grafting.

Injection

Asepsis and antisepsis were done on the craniofacial recipient
area, followed by local anesthesia infiltration (2% lidocaine),
avoiding excess volume that might alter the outcome
perception [Figure 2e]. Multiple punctures were made with
14G or 16G Abocath, through which the fat was retro-injected
in different tissue layers using blunt cannulas [Figure 2f].

Given the frequent presence of scars in the craniofacial defect
area, rigotomies were performed using the Abocath tip to
release adhesions and achieve a more homogeneous result.
It is crucial to avoid depositing fat in boluses or creating
pockets, as this predisposes to increased reabsorption of the
grafted tissue.

Postoperative care

Treated areas were covered with dressing and surgical tape,
and slight compression was applied to reduce edema and
prevent patient contact. Patients were advised against any
manipulation or massaging of the recipient area during the
first two weeks due to the risk of fat migration or necrosis.
Cold compresses were recommended for the first 24 h
postoperatively to reduce inflammation and discomfort,
along with anti-inflammatory therapy.

Patients tolerated the procedure well, with no intraoperative
complications or additional events [Figures 3-5].

DISCUSSION

Autologous fat transfer (AFT) is a well-established, accepted,
and safe surgical technique that involves injecting autologous
adipose tissue into a defective site directly after its collection
and processing.

As Clauser et al. mention, it was initially used as an excellent
filler for facial enhancement and rejuvenation. Still, it
has evolved over the years to become a more complex
reconstructive procedures. AFT is now also used to correct
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Figure 3: (a-c) Patient with a surgical history of a 6-month-old pterional approach and evidence of
a right front orbital cranial defect. (d-f) The esthetic result was three months after the lipotransfer

intervention.

Figure 4: Cranial esthetic defect post left pterional craniotomy. (a) Loss of volume and tissue
retraction in the surgical bed. (b) Intraoperative marking and delineation of the area to inject the
processed fatty tissue. (c) Revolumization and correction of the cranial defect.

and restore cranial and maxillofacial volume defects resulting
from traumas, tumors, or congenital disorders.™

The origins of this technique date back to 1893, when
Neuber first described the autologous fat grafting technique
for soft-tissue augmentation.® At present, only a few case
series and cohort studies have been published, which group
congenital, traumatic, and surgical craniofacial deformities.
However, these studies confirm that fat grafting is safe, does
not generate major complications, and has high patient
satisfaction rates and favorable aesthetic results.!*!

Several authors support the favorable outcomes of this
technique. As Gornitsky mentions, fat serves as an ideal soft
tissue filler because it is autologous, biocompatible, easily
accessible in most patients, relatively permanent, and can
integrate into the surrounding tissue at the injection site."®! It
is also an ideal procedure for revolumizing and rejuvenating
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the face. Therefore, understanding facial aging involves
knowing how bones, soft tissues, and skin play a role in this
process. Esthetically pleasing, safe, and reproducible results
can be obtained by performing fat grafts as established in the
protocols.”

An interesting contribution from the literature pertains
to the role of mesenchymal cells from adipose tissue in the
efficiency and functionality of the lipotransfer technique.
In addition to being a natural filler, human adipose tissue
represents a rich source of mesenchymal stem cells,
called adipose-derived stem cells (ADSCs), which exhibit
multi-lineage differentiation potential and secrete various
angiogenic and anti-apoptotic factors."!

Mesenchymal stem cells represent a great tool in regenerative
medicine due to their ability to differentiate into a variety of
specialized cells. Among the adult tissues where mesenchymal
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Figure 5: (a-c) Cranial defect post left pterional craniotomy with volume loss. (d-f) The control image
post-lipo transfer one month after the intervention showed correction of the volume deficit of the
fronto/orbital asymmetry.

stem cells reside, adipose tissue seems to be a particularly
good source because it contains more multipotent cells per
milliliter than bone marrow. Other advantages of adipose
tissue (ease of surgical access, availability, and isolation)
compared to other sources have made it the ideal large-scale
source for clinical and research applications.”

ADSCs possess a unique regenerative potential: they self-
renew, secrete a favorable cytokine pattern (angiogenic,
immunosuppressive, anti-inflammatory, and antioxidant),
and can differentiate along various tissue lineages
(adipocytes, osteoblasts, myocytes, chondrocytes, endothelial
cells, and cardiomyocytes).” As mentioned in the literature,
the Coleman technique has reliably improved graft retention
over the years and should be considered by the practitioner.”!
In terms of technical aspects, it is crucial to highlight the need
to avoid infiltrating large volumes, as patients with a scarred
and non-adaptive bed are more prone to fat necrosis, oil cysts,
fat reabsorption, or contour irregularities. The fat should be
injected uniformly in a radial fan-like pattern across multiple
tissue depths using small aliquots to minimize contour
irregularities and enhance fat survival.l"

A group of authors conducted a prospective cohort study to
assess the safety and efficacy of fat grafting in the treatment
of posttraumatic and postsurgical craniofacial deformities.™"!
Bourne et al. confirmed the safety of fat grafting with an
absence of major complications. They achieved an average
volume retention of 63% at nine months.”” No correlation was
found between the total volume injected and the retention
rate. Subsequent grafting procedures had a volume retention
similar to that of the first round, leading to a significant

correlation between the volume retention percentage in the
initial round of injection and the retention of subsequent
injections. An improvement was noted in satisfaction with
physical appearance, social relationships, and the quality of
life of social functioning.™"

Egro et al. advocate that autologous fat grafting for
craniofacial deformities is an excellent alternative, being
less invasive and safer than traditional reconstructive
options. They noted that the volume stabilization
rate is achieved at around three months, leading to
positive outcomes as reported by patients.”? However,
a potential challenge with this technique is the need
for a second round of lipotransfer. The resorption rate
can be unpredictable in the craniofacial area due to the
scarcity of soft tissue. Fat graft resorption rates vary,
and additional procedures are often required to achieve
the desired outcome. The authors prefer to wait at least
three months for the inflammatory response to settle
before undertaking a second round of fat grafts.!’ Bourne
and colleagues found an average retention rate of 63% at
nine months. The 3-month volume predicted long-term
retention at nine months, indicating that a new graft
could be done for significant defects after a relatively short
interval. Previous studies have shown that volume loss
usually stabilizes around six months.!"!

The degree of fat resorption and fat uptake depends on the
facial area injected. It tends to be high in the labial-perioral
area, moderate in the temples, average in the glabella, and
medium-low in the malar area and marionette lines. Proper
centrifugation enhances the retention of the graft and
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maximizes regeneration by purifying and condensing the
aspirated adipose tissue. Moreover, for better regeneration
of adipocytes after lipotransfer and the revitalizing effects on
tissues, fat condensation is paramount.”!

Although most reported cases process fat through
centrifugation, it is worth noting that it is not the only
processing method. Filtration or decantation can also be
used, as demonstrated in some cases. At present, there
is no evidence favoring one technique over another. As
Clauser et al. mention, the longevity of the grafted fat
remains unknown. Supplementary treatments might be
needed to achieve more satisfactory results. The outcome
largely depends on the surgeon’s experience and technique.
Over time, body weight fluctuations can also impact
graft volume. When performing a fat graft, it is crucial to
avoid overcorrection or over-grafting and the so-called
strangulation effect.>**!°I In the series reported by Bourne,
they found that patients who quit smoking at least a month
before the surgery had better volume retention than
non-smokers. This might be due to intermittent hypoxia
adaptation, allowing cells to tolerate ischemic stress during
grafting better.”

Gornitsky et al. conducted the first systematic review of
fat grafting in the facial region. They evaluated a total of
4577 patients with various facial contour defects treated with
autologous fat grafting. Injection sites were categorized by
anatomical facial regions: upper face (32.5%), middle (53%),
and lower (14.5%). The average volume of injected fat was
16.9 mL. The weighted average volume retention of non-
enriched grafts was 41.63%. Graft retention for esthetic and
reconstructive facial indications was 45.76% and 38.26%,
respectively. They recorded a minimal complication rate
of 2.27%. The majority of these complications (84.61%)
were due to skin asymmetry or irregularities (excessive
or inadequate grafting or graft survival). Fat necrosis (n
= 3) and infection (n = 2) accounted for 2.88% and 1.92%,
respectively.!'!]

Most of the complications reported in the literature are minor
and include reabsorption, under-correction, over-correction,
visible irregularities, migration of injected fat, and donor
site complications. Reabsorption should be expected to
some extent, but studies have shown significant variability.
Irregularities or under-correction can be addressed with
several rounds of fat grafting. Major complications are much
rarer.?l A significant concern with any fat grafting procedure
is injury to underlying structures and iatrogenic exposure of
plates and other foreign bodies. The most feared complication
is fat embolism after intravascular injection, which can lead
to blindness or stroke. Krastev et al. recommend using blunt
cannulas (sharp and small cannulas are more likely to pierce
vessels) to prevent this complication, injecting small volumes
to avoid a continuous column of liposuction extending to the
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ophthalmic or internal carotid arteries, and being aware of
vital structures and vessels to avoid accidental intravascular
injections.[*!

Schiraldi et al. categorize the side effects related to
lipotransfer into three categories: Severe, moderate, and
minor. Severe side effects (13.4%) are intravascular injection
or migration, which often result in permanent disability or
death. Moderate side effects (38.3%), such as fat hypertrophy,
necrosis, cyst formation, irregularities, and asymmetries,
require a touch-up operation.™ Minor side effects (48.3%),
such as prolonged edema or erythema, do not require
surgical treatment. Although the overall complication rate
for facial fat grafting is assumed to be around 2%, the actual
complication rate of facial fat grafting is unknown due to
the lack of reporting and the absence of consensus on the
definition and identification of side effects.!'>!%1%]

Although there is a lack of prospective studies to further
determine the actual complication rate of this procedure,
with a clear report on complication guidelines, as mentioned
by Schiraldi et al., based on the literature, lipotransfer has
a high patient satisfaction rate, with few complications and
minimal morbidity at the donor site.'”) Bourne presents
the first prospective study that demonstrates safety and
efficacy with fat grafts for the treatment of traumatic
craniofacial deficits and scarring. Similarly, Krastev et
al."™ have presented a much-needed systematic review and
meta-analysis of 52 studies on AFT for facial reconstructive
surgery, comprising 1568 patients. They concluded that there
was high patient satisfaction (91%) and surgeon satisfaction
(89%) after only 1.5 sessions, with a volume retention of 50—
60% at 1 year.['11>16]

In the study by Ganau et al., a 20-year audit on Cranial
Prostheses (CP) materials at their institution revealed that
porous hydroxyapatite (PHA) had better outcomes compared
to polymethylmethacrylate."”? Among 218 patients, PHA
showed lower reoperation rates (6.5% vs. 28%), higher
osseointegration rates (69% vs. 24%), and better satisfaction
rates (66% vs. 44%). The study suggests favoring patient safety
in material choice for CP, emphasizing a pragmatic approach
especially by neurosurgeons specializing in neurotrauma
until a widespread consensus is reached.!'”

The FACE-Q craniofacial module is a patient-reported
outcome measure (PROM) designed to assess the experiences
and outcomes of individuals undergoing craniofacial
procedures. It comprises a set of validated questionnaires
that gauge aspects such as satisfaction with facial appearance,
health-related quality of life, and the psychosocial impact.!'®
The utilization of FACE-Q in craniofacial surgery settings
enables clinicians and researchers to understand better the
patient’s perspective, thereby improving patient-centered
care. Moreover, the data collected through FACE-Q can be
invaluable for tracking treatment outcomes over time and



Echavarria Demichelis, et al.: Lipotranferences in post neurosurgical esthetic defects

aiding in the shared decision-making process between the
patient and the surgeon. By employing such PROMs, the
field of craniofacial surgery continues to advance toward
more holistic and patient-oriented care models.”

Utilizing the FACE-Q craniofacial module post lipotransference
in craniofacial defect cases following neurosurgery offers a
comprehensive, patient-centric approach to evaluating and
improving the care pathway, fostering a better understanding
of the patient experience and ultimately contributing to the
advancement of craniofacial reconstructive techniques.

CONCLUSION

Based on the results obtained from our patients and the
analysis of the literature, we can confidently state that
lipotransfer is a minimally invasive, effective, and cost-
efficient technique with low complication rates and high
patient satisfaction rates. It is an excellent tool provided by
plastic surgery to be implemented in post-neurosurgical
patients as it achieves natural results that stand the test of
time. The future of lipotransfer in neurosurgery is luminous.
As the two fields converge, there will likely be a plethora of
innovations that harness the best of both worlds, ensuring
optimal outcomes for patients in terms of both neurological
function and esthetic restoration. This collaboration heralds
a new era in medicine where holistic patient care is not just
an ideal but a standard.
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