
The Use of Abdominal Free Fat for Volumetric
Augmentation and Primary Dural Closure in
Supratentorial Skull Base Surgery: Managing the
Stigma of a Temporal Defect
Paul D. Ackerman, M.D. 1 Ronald Hammers, M.D. 1 Tarik Ibrahim, M.D. 1 T.C. Origitano, M.D., Ph.D. 1

1Department of Neurological Surgery, Loyola University Medical
Center, Maywood, Illinois

J Neurol Surg B 2012;73:139–144.

Address for correspondence and reprint requests T. C. Origitano, M.D.,
Ph.D., Department of Neurological Surgery, Loyola University Medical
Center, 2160 South First Avenue, Maywood, IL 60153
(e-mail: torigit@lumc.edu).

The most prominent stigma of supratentorial skull base
surgery is the deformity caused by wasting of the temporalis
muscle that results in a cosmetic defect. Temporal muscle
volume loss may be caused by several factors, including: (1)
denervation after iatrogenic transection of a division of the
mandibular nerve; (2) compromise of the vascular supply;
(3) loss of the anatomical insertion site of the temporalis
muscle; (4) trauma; (5) tumoral invasion of themuscle; or (6)
rotation of the temporalis muscle for use as a vascularized in
situ graft.

Abdominal free fat grafting has been described by sur-
geons as an effective mean to close posterior fossa defects
after both retrosigmoid and translabyrinthine cranioto-
mies.1–5 The plastic surgery literature is also ripe with
examples of closure techniques that incorporate free fat grafts
to enhance the cosmetic result of a variety of their elective
and reconstructive procedures.6–8 In the discussion that
follows, we describe the use of abdominal free fat grafts for
correction of cosmetic defects and for prevention of cerebro-

spinal fluid (CSF) leaks in supratentorial skull base
craniotomy.

Methods

Between January 2007 and December 2010, 17 patients
required volumetric augmentation and/or closure of CSF
leak at the conclusion of supratentorial skull base surgery.
In this retrospective series, the indications for abdominal
free fat grafting included the following: (1) to fill the defect
caused by rotating the temporalis muscle for use as an in
situ graft in six patients; (2) for reconstruction after exten-
sive removal of orbital and sphenoid bone in four patients;
(3) for volume loss from previous operations in three
patients; (4) for primary closure of resected dura in two
patients; and (5) for primary volume loss from penetrating
trauma in two patients. Mean postoperative follow-up for
our patient population was �9 months, with a range of 6 to
18 months.
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Abstract The most prominent stigma of supratentorial skull base surgery is the defect caused by
wasting of the temporalis muscle by denervation, devascularization, or rotation of the
muscle. Any of the abovemay lead to a unilateral temporal deformity informally referred
to patients as “the divot in my head.” Abdominal free fat grafting has been used by
surgeons for years to close posterior fossa defects with excellent results. We present our
experience using abdominal free fat grafts to improve cosmetic results and to prevent
cerebrospinal fluid leaks in supratentorial skull base surgery. The basic technique and its
benefits are described.
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Institutional Review Board approval was obtained prior to
undertaking this study.

Results

Surgical Technique: Graft Harvesting
The abdomen is prepped and draped in the standard surgical
fashion. A curvilinear, periumbilical incision is used. The
amount of abdominal free fat harvested for grafting is pro-
portional to the size of the cranial defect plus 30 to 40%, with
the radius of the lobule generally ranging from 4 to 8 cm in
our patient population. It has been our practice to cut our fat
graft into smaller pieces that may be manipulated to plug the
bony, dural, or muscular defect created during surgery. We

routinely leave a subcutaneous, abdominal Jackson-Pratt
drain to prevent the development of a seroma in light of
the newly-created dead space. ►Fig. 1 displays our standard
technique for fat graft harvesting.

Surgical Technique: Graft Placement
The goal in employing abdominal free fat grafts is to optimize
cosmesis while maintaining the functional capacity of the
graft as a barrier to prevent CSF leak when primary, water-
tight closure of the dura is impossible. When securing the fat
graft to a cranial wound, it is critical to make certain that the
graft is well-seated and immobilized, and great care is taken
to approximate the fascial layer for the express purpose of
securing the fat in place. The immobility of the fat graft is not

Figure 1 Shown is a periumbilical incision, separately prepped from the cranial incision (top left/right panel). Fat is harvested according to the
amount needed for the reconstruction and then placed in a sterile container for use during closure (middle/bottom panels).
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only of particular importancewhen addressing a CSF leak, but
is also not trivial in reconstructing the original contour of the
scalp. ►Fig. 2 shows the dual effectiveness of abdominal free
fat in optimizing cosmesis while at the same time preventing
CSF leak.

We find that middle cranial fossa craniotomies present
some of the more challenging defects as they are often

“conical” due to drilling of the sphenoid bone. We address
thesewedge-shaped defects by cutting the fat graft into strips
that are first placed deeply into the defect with subsequent
strips then draped outward. In addition to replacing the bone
flap, we tightly reattach the temporalis muscle in an effort to
ensure water-tight closure of the dural repair. We report no
postoperative CSF leaks.

Figure 2 Top panel shows a computed tomography scan obtained immediately prior to abdominal fat graft repair of cerebrospinal fluid leak.
Middle panel images reflect the immediate postoperative period. Bottom panel images are taken 9 months after the surgery and demonstrate the
natural reduction in graft size.
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The amount of abdominal fat that we harvest and re-
implant beneath the cranial incision allows for �30 to 40%
volume-loss postoperativelywhen implanted in the following
locations: (1) over the periorbita, but under the muscle; (2)
over the muscle, but under the temporalis fascia or pericra-
nial graft; and (3) between the bone flap and the muscle. We
found that thefinal contour of the head settled between 3 and
6 months after surgery, with one patient requiring liposuc-
tion for cosmesis.►Figure 3 shows the pre- and postoperative
results in a patient with an orbital and soft tissue malignancy
reconstructed with the free fat technique. Finally, ►Fig. 4

shows the effectiveness of abdominal free fat grafting in
addressing wounds affected by postoperative radiation
therapy.

Discussion

Abdominal free fat grafting has been widely adopted across
multiple surgical disciplines to optimize cosmetic outcomes
and to reduce the incidence of CSF leak. Despitemany specific
indications, abdominal free fat grafting is generally employed
to restore volume lost during craniotomy, to create an aes-
thetically appealing temporal contour, or to plug CSF leaks
associated with irreparable dural defects.3–5 Many of the
benefits of the free fat graft technique, including its long-
term durability, appear to be associated with the revasculari-
zation of the transplanted fat graft over time.

We find abdominal free fat to be a plentiful source of
autologous, malleable tissue amenable to molding into

Figure 3 Top panels show an invasive orbital and soft tissue malignancy. Bottom panels show resected tumor and replacement of bone and soft
tissue with free fat graft.
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irregularly shaped defects – compliance not afforded to the
surgeon by synthetic implants. The risk of graft rejection after
autologous tissue transplantation is exceedingly low, as is the
risk of postoperative infection. According to one 10-year
clinical series, customized titaniummesh had a postoperative
infection rate of 2.6%, and other series published in the
ophthalmology and facial reconstruction literature describe
slightly lower infection rateswhen using porous polyethylene
implants.9–11 Infection after abdominal fat grafting, however,
is an extremely rare occurrence.12,13 We report no postoper-
ative infections in our series.

It is important to consider also that fat grafts do not create
artifact or obscure visualization of the skull base when a
patient’s underlying pathology necessitates serial postopera-
tive surveillance imaging. This benefit of fat grafting can be
invaluable in cases of skull base tumors.

In addition, abdominal free fat grafting is fiscally prudent.
Of late, medical technology companies have introduced an
array of synthetic products that may serve as surgical im-
plants, either for improved cosmesis or for dural repair or
prevention of CSF leak, and has prompted the publication of
numerous studies reviewing the various materials.14–18 At

Figure 4 Patient had prior surgery and radiation for malignant skull base tumor. Top panels shows preoperative temporal soft tissue thinning and
recurrent mass on magnetic resonance imaging (MRI). Bottom panels show postoperative placement of free fat graft in the region of the drilled
sphenoid bone and temporalis muscle with reconstruction of the natural facial contour on follow-up MRI 6 months after surgery.
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our institution, patients who undergo implantation of a
pterional polyethylene bone graft incur an additional $600
in operative cost; whereas 10 g of bone cement adds nearly
$2500, and customizable titanium mesh implants cost up-
wards of $3500. Abdominal free fat grafting, by contrast,
offers a simple, low-cost, and effective mean to augment
operative closure which may be utilized across all socioeco-
nomic strata.

Conclusion

Abdominal free fat provides surgeons with a plentiful source
of malleable, autologous material by which to enhance the
cosmesis of supratentorial skull base closures while also
serving as a cost-effective, reliable plug by which to prevent
CSF leaks. The incidence of infection or graft rejection is low,
and fat grafting maintains the integrity of postoperative
surveillance imaging without focal obscuration of the sur-
rounding tissues by streak artifact. Based on our experience,
we anticipate broadening our indications for the use of
abdominal free fat grafting in bolstering the closure of supra-
tentorial skull base craniotomies.
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