


Contents

. General Considerations in Otologic and Neurotologic Surgery 1
Michael J LaRouere

Operating Room Equipment 1
Anesthesia 3

. Eustachian Tube Surgery 5
Seilesh C Babu, Emily Z Stucken

Disorders of the Eustachian Tube 5
Surgery for Eustachian Tube Dysfunction 5

. Surgery of the Ear Canal 11

Eleanor Y Chan

Anatomy 11

Exostoses and Osteoma 11

Keratosis Obturans 15

EAC Cholesteatoma 16

Acquired EAC Stenosis 16

Congenital Aural Atresia 20

Intraoperative Considerations and Complications: Congenital Aural Atresia 24
Postoperative Care: Ear Canal Surgery 25

. Otosclerosis and Stapedectomy 27
Seilesh C Babu, Emily Z Stucken

Historical Perspective 27

Concepts in Surgical Treatment 27

The Use of Lasers in Stapes Surgery 27

Patient Selection 28

Preoperative Counseling and Informed Consent 28
Prosthesis Selection 29

Surgical Technique: Stapedotomy 29
Intraoperative Considerations 33

Postoperative Care 34

Complications of Stapedectomy Surgery 34



Otologic and Neurotologic Surgery

5.

Stapes Mobilization
Robert T Sataloff

Surgical Techniques 38

. Tympanoplasty and Ossiculoplasty

Eric L Slattery, Dennis | Bojrab

Historical Perspective 43

Concepts in Surgical Treatment 43
Classification of Techniques 43

Patient Selection 44

Preoperative Counseling and Informed Consent
Surgical Techniques 46

Postoperative Care 60

Complications 60

Mastoidectomy
Eleanor Y Chan

History of Mastoidectomy 63

Nomenclature of Mastoidectomy 63
Indications for Mastoidectomy 64
Preoperative Counseling and Informed Consent
Surgical Technique 65

Technical Details and Intraoperative Considerations 70

Mastoidectomy in Children 72
Postoperative Care 72
Complications of Mastoidectomy 72

Surgery for Temporal Bone Cancer
Brent J Benscoter

Tumor Pathology 75
Presentation 75
Diagnosis 76
Staging 76

Surgical Treatment 76
Adjuvant Therapy 85
Prognosis 86
Conclusion/Pearls 86

. Treatment of Labyrinthine Disorders

John J Zappia, Daniel R Pieper

Endolymphatic Sac Surgery 89
Intratympanic Therapy 93
Vestibular Ablative Surgery 96

45

64

37

43

63

75

89



Contents

10.

11.

12.

13.

e Surgery for Benign Paroxysmal Positional Vertigo 105
e Superior Semicircular Canal Dehiscence Surgery 112
¢ Perilymphatic Fistula Surgery 116

Cochlear Implantation

Robert S Hong

e Patient Selection 122

e Children 122

* Preoperative Evaluation 123

e Surgical Techniques 124

e Postoperative Care 128

e Complications 128

e Future Developments in Cochlear Implants 129

Surgery for Neoplasms of the Posterior Fossa and Skull Base
Michael J LaRouere, Brent J Benscoter

e Surgery for CPA Tumors 131

e Surgical Technique 132

e Complications 146

Drainage Procedures of the Petrous Apex
Ilka C Naumann, Adam Folbe

e Clinical Presentation 149

¢ Differential Diagnoses 149

e Imaging Characteristics 149

¢ Indication for Surgery 150

e Patient Selection 150

Facial Nerve Surgery

Eric W Sargent, Jack M Kartush

e Bell’'s Palsy 159

e Testing 160

¢ Indications for Surgery 160

e Surgery—General Considerations 161

¢ Surgical Steps—Medial Facial Nerve Decompression 161
e Temporal Bone Trauma 165

e Surgical Steps for Perigeniculate Trauma 166

e Facial Nerve Injury in the Mastoid 167

e Surgical Steps for Mastoid Facial Nerve Decompression 167
e latrogenic Nerve Injury—Mastoidectomy 167

¢ Facial Nerve Injury in the Cerebellopontine Angle 169

* Nerve Grafts 170

¢ Facial Rehabilitation 170

121

131

149

159

XVii




Otologic and Neurotologic Surgery

e Gold Weight Implantation 170
¢ Hypoglossal-Facial Nerve Anastomosis 171
¢ Facial Nerve Rehabilitation—Muscle Transposition 174

14. Encephaloceles and Related CSF Leaks 179
Dan Sdrulla, Michael J LaRouere
e Diagnostic Testing 179
e Surgical Management 180
e Postoperative Care 186

e Complications 187

15. Endoscopic Neurotologic Surgery 189
Pradeep Setty, Daniel R Pieper
e Microvascular Decompression 190
¢ Vestibular Neurectomy 190
e Tumor Resection 190
e Surgical Technique 193

16. Implantable Hearing Appliances 199
Robert S Hong, Seilesh C Babu
e Patient Selection 200
e Preoperative Counseling and Informed Consent 201
e Surgical Techniques 201
e Postoperative Care 206
e Complications 206
¢ Recent Developments in BAHA Surgery 207

17. Stereotactic Radiosurgery for Vestibular Schwannomas 209
Eric L Slattery, Ann Maitz, Peter Y Chen, Dennis | Bojrab
e History 209
e Principles of Stereotactic Radiosurgery 209
e Indications 210
e Procedure for Gamma Knife Stereotactic Radiosurgery 211
¢ Other Forms of Stereotactic Radiotherapy 216
e Complications 216

Index 219

XVili




General Considerations In

Otologic and Neurotologic Surgery

Michael J LaRouere

INTRODUCTION

Performing otologic and neurotologic surgery requires
attention to the most minute details. This is ever so appa-
rent in the operating room. In order to achieve the best
results, otologic surgeons find that routine is of utmost
importance. Variations from a routine may lead to errors
and poor outcomes.

Operating room personnel include the surgeon, experi-
enced scrub and circulating nurses who have a thorough
understanding of otologic instrumentation and an anes-
thesiologist familiar with neuroanesthesia and nerve
monitoring. Additional personnel can include a neuro-
monitoring team who has good rapport with the surgeon.
Finally, a good surgical team consisting of a neurotologist
and neurosurgeon who have a thorough understanding of
each other’s role in the particular procedure is essential.

OPERATING ROOM EQUIPMENT

The operating room table is unique to otology. The bed is
usually rotated 180° away from anesthesia with the patients
head at the foot of the table. This allows the surgeon to be
seated with his legs under the table (Fig. 1.1). Being able to
rotate the bed side to side allows for optimal visualization
of the surgical field through the microscope. Important
for the operating surgeon is a chair with a back and
arm rests. This allows for arm support, thereby decrea-
sing fatigue (and also decreases the likelihood of neck,
arm, and shoulder problems in the future) (Fig. 1.2).
The operating microscope is positioned at the head
of the bed. The microscope should be freely moveable
yet able to lock in position to prevent drift (Fig. 1.1).
Our experience scrub nurses control suction and irri-
gation. The surgeon controls fine suction with his thumb
over the control hole. Our scrub nurses also control
the on and off function of the otologic drill responding
to the surgeons voice. This allows the surgeon to concen-
trate on the procedure and eliminates the need for the

Fig. 1.1: Panoramic view of an otology room setup. The table is
rotated 180°. The surgeon is opposite the scrub nurse. The operating
microscope is at the head of the patient, anesthesia at the foot. An
intraoperative monitor is located behind the surgeon, giving real-time
feedback regarding facial nerve stimulation

surgeon to control the drill with his feet. The scrub nurse
is routinely positioned across the head from the surgeon,
making the passing of instruments straight forward.

Monitoring

Facial nerve, auditory brainstem-evoked recordings and
lower cranial nerve monitoring have become routine in
otologic and neurotologic surgery."”? Having a thorough
understanding of the specific monitoring technique is
of the utmost importance. Poor monitoring is worse
than no monitoring at all.*> We stress the importance of
intraoperative stimulation (active monitoring as opposed
to passive monitoring) to assess the function of both the
equipment as well as the nerve. This involves electrically
stimulating the nerve as early as possible in all cases in
which monitoring is used. Currently, we use a constant
current facial nerve monitor with the EMG recording
displayed both visually and audibly (Medtronic) (Fig. 1.3).
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Fig. 1.2: An otology operating chair with arms is sterilely draped.
Arm rests allow for continuous arm support

Fig. 1.4: Electrodes are placed in-a bipolar montage. Two channels
are generally used: one based above the brow (orbicularis oculi) and
the other in the orbicularis oris. A ground electrode is placed over
the sternum and an anode electrode is also placed over the sternum
to allow for monopolar stimulation. This patient has a monitoring
endotracheal tube in place

Electrode placement for otologic and neurotologic surgery
is done in a two-channel montage. A pair of needle elect-
rodes are placed in the orbicularis oculi and orbicularis
oris muscles. We place a ground electrode over the ster-
num in addition to an anode electrode for monopolar
nerve stimulation (Fig. 1.4).

Several steps should then be followed to ensure
adequate facial nerve monitoring:
Step I: After insertion check electrode impedance (<5k
Ohms).
Step 2: Confirm current flow back to the monitor.
Step 3: Obtain an early baseline response (active moni-
toring). This is usually done over the tympanic segment
of the nerve.

Fig. 1.3: A constant current facial monitor is shown that allows both
visual and auditory feedback

Fig. 1.5: Kartush stimulating dissectors are shown. These are insula-
ted to just before the tip and allow for simultaneous dissection and
stimulation

Unique to motor nerve (facial, lower cranial nerve)
monitoring in our practice is the use of intraoperative
stimulus dissectors. Developed by Dr Jack Kartush,
the stimulus dissectors are insulated to near the tip
(Fig. 1.5), allowing for simultaneous stimulation and
surgical dissection. These instruments have proved to
be invaluable in tumor dissection and also in chronic
ear surgery when cholesteatoma and granulation tissue
surround the facial nerve.

Errors in monitoring usually result in false negative
responses or a lack of response. Rarely a false positive
response can occur—usually due to current spread from
using too high a current level. False negative responses can
occur with current going through CSF or blood. Lack of a
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response can be due to nerve injury, anesthesia, faulty
setup or lack of sufficient current.

Intraoperative auditory brainstem-evoked recordings
have proven to be useful in several neurotologic proce-
dures when hearing preservation is a goal. Acoustic
tumor surgery, vestibular nerve section, and microvascular
decompression surgery are the major procedures in
which intraoperative ABR monitoring is routinely used.
As with facial nerve monitoring, electrode placement is
critical. The insert earphone should be placed securely in
the ear canal after the canal is cleaned of wax and prep
solution. Baseline recordings should be established prior
to beginning the surgical procedure.

ABR changes are not related to depth of anesthesia.
Increased latencies/decreased amplitudes are seen with
eighth nerve injury and injury to the internal auditory
artery. Other causes of ABR changes include fluid in the
middle ear and opening the dura prior to any intervention
near the nerve.

In the majority of cases, loss of the ABR signal alto-
gether signifies poor postoperative hearing. This does not
always correlate however as we have seen normal post-
operative hearing results with marked intraoperative ABR
changes.

ANESTHESIA

Unique to otologic and neurotologic surgery is the rela-
tionship of the surgeon to the anesthesiologist or nurse
anesthetist. This is especially important in conscious

sedation cases where patient movement at a critical
juncture of the procedure can be met with poor results.
Also important is the choice of anesthetic agents during
cases in which motor nerve (i.e. facial) monitoring is
used. The absence of long-term paralyzing agents while
keeping the patient still needs to be communicated to
the anesthetic team. Short-acting paralytic agents are
routinely used for intubation, and a train of four testing
is done to ensure the effect of these agents has dissipated
prior to beginning the surgical procedure.

Local anesthetic injections need to be monitored
closely by the operating surgeon. Inadvertent infiltration
of the facial nerve can render facial nerve monitoring
useless. This is why active monitoring of the facial nerve
during all otologicand neurotologic procedures is critical.

Further the use of agents to help with brain relaxation
(decreased PaCOZ' Mannitol, Lasix, Hypertonic Saline)
need to be appropriately timed by both the surgical and
anesthetic team.
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