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Background

Skull base surgery has rapidly evolved into a highly specialized surgical discipline over the past 25 years. The
development of reliable reconstructive procedures has greatly facilitated the ability to remove tumors that
previously were not considered resectable or were partially excised to avoid serious complications. Reliable
separation of the intracranial contents from the extracranial spaces is the key consideration in skull base
reconstruction. This consideration is particularly important for cases in which dural resection or carotid artery
dissection has been performed in conjunction with tumor extirpation involving the sinonasal tract or nasopharynx.

See the image below.

Internal anatomy of the skull base, lateral view , and base of the skull.

History of the Procedure

Sporadic early reports of skull base tumor resections focused primarily on access to the sella and
cerebellopontine angle. In the late 1970s, refinements in surgical approaches afforded wide exposure to deeply

seated tumors, and developments in carotid artery management and diagnostic imaging[1] greatly broadened the
scope of skull base surgery. Development of advanced techniques to reconstruct large complex wounds following
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tumor resection at the skull base was equally important.

The earliest forms of reconstruction included free grafts of skin, fascia, bone, or fat, which were packed into
resection cavities. Although successful in small defects, tissue grafts proved unreliable in an unacceptable number
of cases. Subsequently, pedicled transfers including local (eg, galeal-pericranial, forehead-scalp, temporalis) and
regional (eg, pectoralis major, latissimus dorsi) flaps were used.

Over the past 15-20 years, the pivotal development in skull base reconstruction has been the application of
revascularized free tissue transfers to reliably and effectively close difficult cranial base defects. Free flaps (eg,
rectus abdominis myocutaneous or myogenous, latissimus myocutaneous, scapular osteomyocutaneous, radial
forearm fasciocutaneous, and gastric-omental) have greatly expanded possibilities in terms of creating a safe seal
to the intracranial space and in optimizing postoperative form and function.

Problem

Skull base reconstruction addresses the repair of tissue lost at the bony interface between the intracranial and
extracranial spaces. The regions of the skull base can be divided into anterior, middle, and posterior cranial bases
according to the cranial fossa involved. In addition, a fourth region referred to as the central skull base can be
considered to occur in the midline at the confluence of the anterior and middle skull base regions.

Etiology

In the vast majority of cases, skull base defects are the result of tumor extirpations involving the cranial base. This
article discusses reconstruction of these defects. Less commonly, defects arise inadvertently during related
surgical procedures (eg, endoscopic sinus surgery) or as the result of craniofacial trauma.

Indications

Several reconstructive goals require consideration when choosing the modality or technique to be used for cranial
base repair.

Ideally, dural defects should be closed to restore a watertight closure with a biologically compatible
membrane.
A barrier of viable tissue should be interposed between the intracranial contents and any communication
with epithelial-lined cavities (eg, nasopharynx, sinonasal tract).
Lost bony architecture should be replaced when the osseous defect is of a critical size or is located in a
crucial location wherein the bony defect is likely to produce an anatomic or functional deformity if left
unrepaired.
Loss of soft tissue bulk should be restored to return an acceptable esthetic contour.
Any defects in skin cover require replacement, preferably with skin of similar quality.
Significant mucosal defects should be repaired with viable well-vascularized tissue, particularly when
contamination through such a defect could lead to serious consequences. This point is especially crucial
when (1) large areas of dura have been resected, (2) an incompletely water-tight dural repair has been
performed, (3) significant carotid dissection has occurred, or (4) granulation and mucosalization of an open
surface wound is expected to be delayed (as occurs in a radiated or scarred surgical field). Ideally, tissue
transferred into mucosal defects contains mucus-secreting epithelial lining, which promotes hygiene of the
resection cavity.
Associated facial defects should be considered in the overall surgical plan to select the reconstructive
option that satisfies all requirements with the least donor site morbidity.

The indications for reconstruction of the skull base are listed below.

Dural defects
Loss of significant portions of the bony interface between the intracranial compartments and underlying
subcranial structures
Communication of the sinonasal tract and nasopharynx with the intracranial space
Resection of anatomic structures adjacent to the skull base



7/5/13 Skull Base Reconstruction

emedicine.medscape.com/article/883609-overview 3/6

Facial skin
Scalp
Orbit
Maxilla
Mandible
Ear

Relevant Anatomy

The cranial base can be divided into the following compartments: (1) anterior cranial base, (2) middle cranial base,
(3) posterior cranial base, and (4) central cranial base. A discussion of cranial base anatomy with particular
emphasis on blood supply is relevant to surgical reconstruction of this region, particularly following approaches to
the anterior and middle cranial bases.

The anterior cranial base corresponds to the anatomic region adjacent to the anterior cranial fossa. It is bounded
anteriorly by the frontal bone and extends posteriorly to the lesser wings of the sphenoid bone. In the midline
region the osseous structures of the anterior skull base include the cribriform plate, crista galli, roof of the ethmoid
labyrinths, and planum sphenoidale.

More laterally, the majority of the floor of the anterior fossa is formed by the orbital roof processes of the frontal
bone. The blood supply to the soft tissues adjacent to the anterior skull base is primarily via branches of the
internal carotid artery. The frontal scalp is supplied mainly by the supratrochlear and supraorbital arteries with
accessory supply from the anterior branch of the superficial temporal artery. Preservation of the supraorbital and
supratrochlear arteries is critical in maintaining vascularity to galeopericranial flaps. The galeopericranial flap is
harvested from the deep layers of the scalp and is the workhorse flap in reconstruction of the anterior skull base.
Unfortunately, the blood vessels of the anterior skull base are not of sufficient caliber to allow microvascular
anastomosis, and free flaps require that the vascular pedicle be extended to distant areas such as the upper neck
or to the lateral face where larger vessels can be found.

The middle skull base corresponds to the region of the middle cranial fossa and is bounded by the lesser wings of
the sphenoid anteriorly and the petrous ridge posteriorly. The floor of the middle fossa is formed by contributions
from the temporal and sphenoid bones, and through this region pass several neurovascular elements including the
internal carotid artery, jugular vein, lower cranial nerves (IX, X, XI, XII), trigeminal nerve (second and third divisions),
and the middle meningeal artery. The extracranial compartment corresponds to the infratemporal fossa, which is
continuous with the masticator space, parapharyngeal space, parotid space, pterygomaxillary space, and the
carotid sheath.

Blood supply to the extracranial soft tissues in this region is via branches of the terminal branches of the external
carotid artery. The temporoparietal fascia and the temporalis muscle are important sources of adjacent local
tissue, which can be used in reconstruction of the middle cranial base. The temporoparietal fascia is supplied by
the superficial temporal artery. Routine elevation of the scalp and cervicofacial skin flaps generally results in
disruption of the temporal vessels in the preauricular region. Therefore, if the temporoparietal fascia flap is being
contemplated as a reconstructive modality, dissection of the flap with isolation and protection of its pedicle must
be performed prior to the surgical access necessary to access the tumor.

The temporalis muscle is supplied on its lateral surface by the middle temporal artery, which originates from the
superficial temporal artery. The majority of the blood supply, however, enters on the deep surface of the muscle via
the deep temporal vessels, which branch from the maxillary artery system.

During scalp and skin flap elevation, the middle temporal supply is usually disrupted. Therefore when transposition
of the muscle is performed in order to access the infratemporal fossa, blood flow through the deep temporal
vessels must be preserved if reconstruction using the temporalis muscle is being contemplated. The superficial
temporal vessels are usually of sufficient size to facilitate use as recipient vessels for microvascular
reconstruction. However, they are often smaller in diameter than most donor vessels, and the venous outflow is in
question during cases where simultaneous neck dissection is performed. Therefore, extending the anastomosis
site into the upper neck where more reliable recipient vessels are readily available is not uncommon.
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