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KEY POINTS

� Certain independent factors affect the decision-making process in selecting the appro-
priate repair type and the use of a vascularized flap, including size/extent of skull base
defect, entrance into an intracranial cistern or ventricle, disorder type (eg, craniopharyng-
ioma, meningioma), disease process (Cushing disease), and body habitus (morbid
obesity).

� Cerebrospinal fluid (CSF) leak type (divided among no leak, low flow, and high flow) is a
major factor guiding selection of the appropriate repair type.

� Repair of endoscopic skull base defects and CSF leaks in general can include synthetic
and autologous dural replacement grafts, free autografts, local and distal vascularized
flaps, and even free tissue transfer.

� A graduated laddered approach to skull base reconstruction provides a framework to
guide selection of repair technique to ensure a successful outcome while minimizing
morbidity for the patient.
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INTRODUCTION

Endoscopic skull base techniques have advanced greatly over the years owing to
various technological advances, including angled endoscopes, high-definition moni-
tors, frameless navigation systems, high-resolution imaging, and improved anatomic
knowledge. Perhaps the greatest innovations in endoscopic skull base surgery have
come in the treatment of complex skull base defects and cerebrospinal fluid (CSF)
leaks. Effective watertight repair of complex defects after skull base tumor resection
emerged as the primary limitation to the endoscopic resection of advanced disorders.
Thus, the ability to effectively reconstruct defects in this area represents a pivotal step
in the ability to pursue endonasal endoscopic approaches. Over the past decade there
have been considerable advances in the ability to reconstitute the separation between
the intracranial and sinonasal compartments after endonasal skull base surgery. This
article explores the methods and the materials used to accomplish skull base repair,
discusses the indications for their use, and reviews the outcomes as reflected in the
current literature.

ENDOSCOPIC SKULL BASE RECONSTRUCTION

Surgical treatment of skull base lesions of all types can be thought of as comprising 3
parts: approach, resection, and reconstruction. Endoscopy has provided an innova-
tive, minimally invasive approach to various disease processes, but adoption was
hampered by higher rates of CSF leaks. However, for endoscopic skull base surgeons,
multiple methods developed over the last decade have assisted in providing the ability
to improve outcomes and decrease leak rates. Modern repair processes include syn-
thetic absorbable sealants and glues, synthetic dural replacement grafts, free auto-
grafts, vascularized flaps (both intranasal and extranasal), and free tissue transfer
(Table 1). Although dependent on the type of CSF leak and type of defect, repair is
typically accomplished using a multilayered closure using an underlay (subdural or
epidural), an overlay graft or flap, and various types of intervening absorbable hemo-
static agents (eg, cellulose, gelatin foam) alone or in combination with an absorbable
glue or sealant.1,2 The available options for repair are described here.

Free Autografts

Autografts, including free mucosa, fat, and fascia lata,2 provided the first options for
skull base reconstruction, and are still excellent options (Table 2). Fascia lata grafts
are harvested from an incision (or 2 incisions with the less invasive technique) on
the lateral thigh and offer a durable onlay material. The major drawbacks to the use
of fascia lata are possible wound-related issues, especially in young physically active
patients. The fat graft, typically involving abdominal adipose tissue, provides a suitable
subdural inlay substance that is best used to fill large cavities left behind by resection

Table 1
Free autografts

Local Grafts Remote Grafts

Inferior turbinate mucosa Fat (adipose)

Middle turbinate mucosa Fascia lata

Septal mucosa Bone (split calvarial)

Bone (vomer)

Sigler et al2
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