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Introduction

Neurotology and skull base surgery is a wonderful career
path. We highly recommend it! Patients range in age from the
very young to the elderly and range in health from being com-
pletely normal to having multiple severe comorbidities. The
pathologies are variable, spanning the spectrum from uncom-
plicated benign lesions to highly complex life-threatening
lesions. Operating in and around the skull base is complex
because of the detailed anatomy, large vascular structures,
and the presence of cranial nerves. As you become an expert
in this anatomy, you will be able to resect formidable-appear-
ing tumors with superb survival rates and limited morbidity.
Most patients will return to active and productive lives.

The importance of having a dedicated skull base surgical
team cannot be overstated. There is a synergistic effect when
the group works as a coordinated team in the management of
these complex tumors and pathologies. A dedicated neurotolo-
gist, neurosurgeon, neuroradiologist, radiation oncologist,
intraoperative monitoring technician, proficient surgical scrub,
and experienced ICU staff are all critical to success. A high
case volume is required to generate the necessary expertise.

The increasing use of stereotactic radiotherapy and obser-
vation strategies to treat vestibular schwannoma has led to a
decline in surgical volume. However, these strategies have
added options that increase patient choice and have improved
outcomes for many patients. Since benign skull base tumors
often have minimal presenting symptoms, surgical treatment
and associated cranial neuropathies may make a patient feel
worse after treatment than before treatment. Involving the
patient in the selection of treatment planning, in our opinion,
makes them much more satisfied when living with side
effects after the chosen treatment strategy. Thus, you should
embrace the consideration of these and any other future
treatment strategies and always discuss these options.

This atlas contains both illustrations and case examples.
The illustrations show the anatomy and the key steps in the
surgical approaches. The case examples highlight unique
features relevant to the approach. For example, pre- and
postoperative radiographic images are included to demon-
strate representative pathologies and the expected results.
Similarly, intraoperative photos demonstrate specific fea-
tures of the procedure that are often quite subtle but, when
followed, can help to achieve ideal results. Most importantly,
we have found that the careful review of case examples is an
excellent way to teach residents and fellows the process of
surgical decision-making. When you have a challenging
case, we hope that by scanning the cases in this book, you
will be able to find a similar case that can help guide your
treatment planning.

Each chapter in this atlas covers approaches to different
regions of the skull base. However, the head and neck are
not easily divided up as many structures involve multiple
regions. Also, many tumors involve more than one region.
Thus, many of the approaches overlap. For example, a tem-
poral bone tumor invading into the parotid gland and poste-
rior fossa may be best treated with a transcochlear approach
(Chap. 4) combined with a temporal bone resection (Chap.
8). Do not feel limited by the nomenclature of each
approach, which is based upon CPT coding. Instead, treat
each patient as an individual by considering the physical
exam and radiographic imaging findings when deciding
what structures need to be removed and what can be pre-
served. This thought process will help you to figure out
which approach or combination of approaches will best
allow you to perform the procedure you wish to perform.
Many tumors call for creativity, an exciting aspect of the
specialty.
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General Principles

Room Layout

1. Room layout for an approach on the right side. The bed

should be turned 180° from the anesthesiologist to allow
maximum room around the patient’s head. Having the
microscope base at the head of the bed allows the assistant
to sit under the boom arm and observe through the side
arm. The scrub nurse sits across the patient from the sur-
geon to facilitate the handing of instruments. He/she can
have a Mayo stand near the patient’s head to hold the com-
monly used instruments, cottonoid patties, Surgicel, and
Gelfoam. All of the rest of the less frequently used instru-
ments can be kept on the back table.

The neurophysiologist can realistically be placed any-
where in the room. However, he/she should be close enough
so that the surgeon can communicate with the neurophysi-
ologist and be able to hear the speaker from their machine.

Your anesthesia colleagues may initially not be enthu-
siastic about being away from the head of the bed but will
adapt. The sooner after induction of anesthesia that the
table can be turned, the sooner the case can be started. An
experienced team should be ready to make an incision
45 min after the patient enters the OR. Once the OR table
is turned, multiple people can work simultaneously to
place an arterial line, Foley catheter, or EMG monitoring
electrodes and to work on patient positioning.

Neurophysiologist

Back
table
Anesthesia
Scrub machine
nurse
Mic.
base
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2 General Principles

Use of the Mayfield Head Holder

2. A Mayfield head holder serves two important purposes.

First, it rigidly fixates the head so it will not move relative
to the operating table. Second, it allows for the attachment
of adjustable retractors. We typically use the Greenberg
retractor system or the Budde Halo system. By rigidly
connecting the table, the head, and the retractor, there is
less opportunity for unexpected movements to occur dur-
ing the surgery. While not every skull base surgery needs
the use of the Mayfield, it is often helpful in long cases or
those where careful brain retraction is expected.

The Mayfield has three pins. To securely clamp the
head, the two pins are typically placed near the back of
the head and must be seated above the nuchal line (the
horizontal ridge of bone in the back of the head where the
posterior paraspinal muscles attach). Ideally, pinning is
performed so that one of these two pins is placed under
the head to reduce the risk of gravity pulling the patient’s
head out of the pins during the long surgery. After first
making sure the two pins are firmly in contact with the
head, the side with the single pin is then clamped down
near the front of the head. Before pinning the patient,
bacitracin ointment is applied to the three pins. Also, the
anesthesiologist should be warned. The stimulation asso-
ciated with pinning can often require additional sedation.

3. Pinning must be performed carefully so as not to

traumatize the patient’s neck or brachial plexus with
overstretching. In this example, the patient was pinned
for a retrosigmoid approach for vestibular schwannoma
resection. Note the large café au lait spot consistent with
this patient’s diagnosis of neurofibromatosis type II. A
shoulder bump was placed to help rotate the torso
slightly.
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4.

The posterior two pins are seated first to ensure that they
both make firm contact with the skull above the nuchal
line. During this process, the person applying the pins
must be sure not to accidentally poke the hand of the per-
son holding the patient’s head. Note the glob of bacitracin
ointment on the anterior pin.

5. Next, the single pin is brought in. With lateral skull base
surgery, this pin often needs to be placed in the forehead.
While this is not ideal because of the postoperative pig-
mentation that can occur in that spot, it is not worth the
risk of trying to move the pin to a hair-bearing area. It will
not hold the head tightly, and the head may slide out of
the pins during the long surgery.




	Acknowledgements
	Contents
	1: Introduction
	2: General Principles
	Room Layout
	 Use of the Mayfield Head Holder
	 Computer-Guided Stereotactic Navigation
	 Cranial Nerve Monitoring
	 CSF Management
	 Instrumentation

	3: Middle Fossa Approaches
	Approach to the Internal Auditory Canal
	 Kawase’s Triangle Approach
	 Orbitocraniozygomatic Approach

	4: Posterior Fossa Approaches
	Translabyrinthine Approach
	 Transcochlear Approach
	 Retrosigmoid Approach
	 Far Lateral Approach

	5: Combined Approach to the Middle and Posterior Fossa
	6: Infratemporal Fossa Approaches
	Postauricular Approach to the Infratemporal Fossa
	 Preauricular Approach to the Infratemporal Fossa
	 Pre- and Postauricular Approach to the Infratemporal Fossa

	7: Temporal Bone Surgery for Infectious Disease
	Simple Mastoidectomy for Acute Mastoiditis
	Retrolabyrinthine Craniotomy for Intracranial Complications of Acute Mastoiditis
	Subtotal (Circumferential) Petrosectomy for Acute Petrositis or Skull Base Osteomyelitis

	8: Temporal Bone Surgery for Encephaloceles, Superior Semicircular Canal Dehiscence, Neoplasia, and Lesions of the Petrous Apex
	Repair of Temporal Lobe Encephalocele
	 Repair of Superior Semicircular Canal Dehiscence
	 Temporal Bone Resection
	 Drainage of Petrous Apex Lesions

	9: Facial Nerve Surgery
	10: Cochlear Implantation
	11: Surgery for Vertigo
	Endolymphatic Shunt
	 Vestibular Nerve Section
	 Labyrinthectomy

	12: Complications and Additional Thoughts
	Index

