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It is a great honor to have been asked to write the foreword to this text that brings order to one
of the most complex areas the neurosurgeon faces. Neurosurgeons are fortunate to have access
to this book by one of the world’s great masters of posterior fossa surgery. This volume stands
as a tribute to Dr. Matsushima’s dedication to academic excellence and operative neurosur-
gery. Professor Matsushima has completed more than 40 years of intensive study of posterior
fossa anatomy and has translated that information into accurate, gentle, and safe surgical
approaches to this delicate area. I have learned much from his previous work and know that
neurosurgeons around the world will benefit greatly from this volume. Dr. Matsushima
presents a wealth of information in a concise, well organized format. This book provides a
detailed review of the anatomy of the posterior fossa followed by descriptions of the operative
approaches. I found the contents of this book to be interesting, enlightening, and beneficial
even after decades of neurosurgical practice. Congratulations to Professor Matsushima, one of
the world’s greatest authorities on the posterior fossa, for this outstanding contribution. The
study of this volume will make the neurosurgeon’s work more accurate, gentle, precise and
safe.

Gainesville, FL, USA Albert L. Rhoton, Jr., M.D.






I would like to congratulate that this book, originally published in Japanese, is now available
in English to benefit neurosurgeons worldwide. It is a compilation of many years’ work by
Dr. Toshio Matsushima, focusing on the microsurgical anatomy of the posterior fossa.

Dr. Matsushima began his neurosurgical career at Kyushu University, Japan in 1974, and
was one of the pioneering researchers to study abroad at Dr. Albert L. Rhoton’s laboratory at
the University of Florida in 1980. His passion for microsurgical anatomy was inspired by his
mentor Dr. Rhoton’s work during his time at Gainsville, and he has continued to pursue this
subject ever since.

After returning to Kyushu, he continued his work on microsurgical anatomy, exploring the
many challenges and issues he confronted in his clinical neurosurgical practice. This time
roughly coincided with the period of the rapid development of microneurosurgery around the
world including Japan. Throughout these critical years, he maintained a close relationship with
Dr. Rhoton, sending a stream of excellent young neurosurgeons from Kyushu University to
study at Rhoton’s laboratory, where they contributed greatly to the field, producing numerous
publications. I consider Dr. Matsushima to be one of the most influential figures in the field of
microneurosurgical anatomy, along with Dr. Evandro de Oliveira from Sido Paulo, who have
helped Dr. Rhoton develop this new field over the past several decades and spread their
knowledge to the world.

Dr. Matsushima endeavored to found the Society of Microneurosurgical Anatomy in Japan
in 1986. The Society’s annual meeting is counting its 28th anniversary, with its contents
published as a book every year. In 2002, Dr. Matsushima partnered with Dr. Rhoton as Co-
President to organize the first International Symposium on Microneurosurgical Anatomy in
Matsumoto, Japan; the symposium has since been held 4 times in locations around the world.

His fields of interest cover a broad range of neurosurgery, and he has been especially keen
in microsurgical anatomy and surgical approaches to the posterior fossa. His initial work
focused on the venous system of the posterior fossa including the venous sinuses of the
tentorium. Understanding the anatomy of the venous system including collaterals and
variations is important to avoid postoperative complications, especially as we do not have
effective means to monitor venous circulation. As for surgical approaches, I believe his
naming of the trancondylar fossa approach is the most appropriate among other proposed
terminologies. Additionally, his proposal of a transcerebellomedullary fissure approach to the
fourth ventricle, as well as the infraflocular approach to the root exit zone of the seventh
cranial nerve are among his most important research contributions.

Because the posterior fossa represents a relatively small volume confined within the skull
that includes numerous vital structures such as the brainstem, cranial nerves, and arteries,
surgical approaches are very difficult. One of my interests has also been the posterior fossa,
and I was once involved in the study of the Nervus intermedius with Dr. Rhoton at the Mayo
Clinic in the late 1960’s before he moved to Gainesville; we wrote a paper on the nerve. This
inspired me to take up vestibular schwannoma surgery as one of my career specialties.
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viii Foreword

I highly recommend this unique and condensed book on microneurosurgical anatomy and
surgical approaches of the posterior fossa to neurosurgeons wishing to accomplish accurate
and safe operations for various posterior fossa lesions.

Matsumoto, Japan Shigeaki Kobayashi, M.D.



This anatomical book on “Microsurgical Anatomy and Surgery of the Posterior Cranial
Fossa” published by Toshio Matsushima is a magnificent complement to the study and
comprehension of the posterior fossa.

In this book Toshio shows a clear vision of all his experience and the importance of the
microanatomy in the neurosurgery.

This issue not only presents an excellent anatomical material as well as correlated with the
RM/CT images and surgeries.

This is a super work and certainly an extraordinary support to residents or senior
neurosurgeons.

Now published in English it can be read for all around the world. I have no doubt that it will
be of a great importance for all levels of clinical and neurosurgical practices.

Sao Paulo, SP, Brazil Evandro de Oliveira, M.D.






It is a great pleasure and honor to write this foreword to Dr. Matsushima’s outstanding
textbook that gives us a unique insight into the posterior fossa anatomy. First the book was
written in Japanese in 2006. Now this book, which he revised, added three chapters to, and
translated into English, is dedicated to the surgical anatomy of the posterior fossa and surgical
approaches to this region.

The great number of color photographs and artistic illustrations show countless anatomical
details of the skull base, the vascular patterns, the cerebellum, the brainstem, and its nerve
rootlets. This work not only demonstrates Dr. Matsushima’s scientific approach to this topic,
which he started under the guidance of his teacher and great master, Dr. Albert L. Rhoton Jr.; it
also reflects his decade-long dedication to the subject and his love for anatomical details that
have made Dr. Matsushima become a world-leading expert in this field and that are so
important for all neurosurgeons who treat patients with various posterior fossa pathologies.
The concise but very comprehensive way the most important surgical approaches to the
posterior fossa and craniocervical junction are described render this work one of the most
important reference books that are presently available. Dr. Matsushima’s book may not only
inspire young neurosurgeons who are learning how to operate in the posterior fossa region; I
am convinced that it offers even very experienced neurosurgeons a number of anatomical and
strategic details that they may not have been aware of before reading this book. I wish to
congratulate Dr. Matsushima for sharing his vast experience with all neurosurgeons by
providing us such a wonderful and stimulating textbook.

Hannover, Germany Helmut Bertalanffy, M.D.
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I clearly remember the moment when I became very excited in Prof. Albert L. Rhoton’s lab at
the University of Florida in July 1980. It was when I first dissected and observed an autopsied
specimen through the operating microscope. This followed my realization of how important it
was to have a knowledge of microsurgical anatomy after the unsuccessful surgery I had
experienced 4 years before.

In those days no CT scans were performed at most city hospitals, and brain tumors were
diagnosed only by angiography. I was a third-year resident and was too young to be afraid of
anything. Even with a senior surgeon in attendance, I operated on a child patient with a fourth
ventricular ependymoma but failed to remove most of the tumor. As a result I had to request
that a second surgery be done at the university hospital. It became an unforgettable bitter
memory in my life.

For the 34 years since then, I have spent a good part of my life on the study of microsurgical
anatomy in order to perform safe and accurate surgeries. Hoping that young Japanese
neurosurgeons would be able to study surgical anatomy and surgeries quickly and easily, I
published a textbook entitled The Microsurgical Anatomy and Surgery of the Posterior Fossa
in Japanese in 2006.

Thanks to the suggestions and encouragement from Prof. Rhoton as well as from some
friends, I decided to make an English translation of that book.

Now, with the help of assistants, I have revised and translated the Japanese book into
English. I hope that many neurosurgeons, including those outside Japan, will be able to easily
acquire the anatomical knowledge of the posterior fossa related to surgeries, and that many
patients will be able to receive safe and accurate surgeries based on sufficient knowledge.

I would like to express my deep gratitude to Prof. Albert L. Rhoton at the University of
Florida for giving me the opportunity to study microsurgical anatomy and for his valuable,
long-time guidance. I also thank Ms. Takako Shiga and Ms. Yumiko Ohishi for assisting in
preparing the manuscript and illustrations, and the staff of the Enago Company for editing the
English in my manuscript. Last but not least, I would like to express my appreciation to the last
Professor Emeritus Katsutoshi Kitamura (Kyushu University) for first teaching me the impor-
tance of surgical anatomy and giving me continuous encouragement for many years.

I dedicate this book to my beloved family, who have long supported me.

Saga, Japan Toshio Matsushima, M.D.

xiii






	Foreword
	Foreword
	Foreword
	Foreword
	Preface
	Contents
	Contributors
	Chapter 1: The ``Rules of Three´´ in the Posterior Cranial Fossa
	1.1 Introduction
	1.2 Brainstem
	1.3 Cerebellar Surfaces
	1.4 Cerebellar Peduncles
	1.5 Cerebellar-Brainstem Fissures
	1.6 Cerebellar Arteries
	1.7 Cerebellar Arteries and Neurovascular Compression Syndromes
	1.8 Veins of the Posterior Cranial Fossa
	References

	Chapter 2: Neural Structures: The Brainstem, Cerebellum, Cerebellar Peduncles, and Fourth Ventricle
	2.1 Introduction
	2.2 Basic Anatomy of the Fourth Ventricle
	2.3 Three Cerebellar Surfaces and Their Surgical Approaches
	2.4 The Tentorial (Superior) Cerebellar Surface
	2.5 The Petrosal (Lateral) Cerebellar Surface
	2.6 The Suboccipital (Posterior) Cerebellar Surface
	2.7 Basic Structures of the Floor of the Fourth Ventricle
	2.8 The Supra- and Infrafacial Approaches
	2.9 The Lateral Recess
	2.10 Three Cerebellar Peduncles
	References

	Chapter 3: Three Cerebellar Arteries: Superior Cerebellar Artery, Anterior Inferior Cerebellar Artery, and Posterior Inferior ...
	3.1 Introduction
	3.2 The Superior Cerebellar Artery
	3.2.1 Definition
	3.2.2 Overview
	3.2.3 Segments
	3.2.4 Relationships to Cranial Nerves
	3.2.5 Perforators
	3.2.6 Imaging

	3.3 The Anterior Inferior Cerebellar Artery
	3.3.1 Definition
	3.3.2 Overview
	3.3.3 Segments
	3.3.4 Relationships to Cranial Nerves
	3.3.5 Branches and Perforators
	3.3.6 Imaging

	3.4 The Posterior Inferior Cerebellar Artery
	3.4.1 Definition
	3.4.2 Overview
	3.4.3 Segments
	3.4.4 Origin
	3.4.5 Relationships to Cranial Nerves
	3.4.6 Branches and Perforators
	3.4.7 Imaging

	3.5 Representative Case
	References

	Chapter 4: The Veins of the Posterior Cranial Fossa: Nomenclature
	4.1 Introduction
	4.2 Neural Structures and Nomenclature of Veins of the Posterior Cranial Fossa
	4.3 Surgical Approaches and Veins of the Posterior Cranial Fossa
	4.4 Veins of the Tentorial Cerebellar Surface
	4.5 Veins of the Petrosal Cerebellar Surface
	4.6 Veins of the Suboccipital Cerebellar Surface
	4.7 Veins of the Brainstem
	References

	Chapter 5: The Bridging Veins in the Posterior Cranial Fossa
	5.1 Introduction
	5.2 The Tentorial Cerebellar Surface
	5.2.1 The Vermian (Medial) and Hemispheric (Lateral) Groups of Bridging Veins
	5.2.2 Classification of the Four Groups of Tentorial Sinuses
	5.2.3 The Group 2 Tentorial Sinuses
	5.2.4 Bridging Veins Near the Culmen

	5.3 The Petrosal Cerebellar Surface
	5.3.1 Classification of the Superior Petrosal Veins Based on the Draining Area
	5.3.2 Classification of the Superior Petrosal Veins Based on Their Draining Point
	5.3.3 Relationship Between the Draining Area and Draining Point Groups
	5.3.4 Bridging Veins Around the Jugular Foramen

	5.4 The Suboccipital Cerebellar Surface
	5.5 Complications Following Superior Petrosal Vein Sacrifice and Its Prevention (Exposure and Preservation of the Vein of the ...
	References

	Chapter 6: Midline Suboccipital Approach and Its Variations for Fourth Ventricular or Cerebellar Hemispheric Lesions
	6.1 Introduction
	6.2 Relationship Between Lesion Location and Approach
	6.3 Midline Suboccipital Approach Procedures
	6.3.1 Positioning
	6.3.2 Skin Incision
	6.3.3 Bony Openings and Windows and Operative Range
	6.3.4 Incision of the Dura Mater and Occipital Sinus
	6.3.5 Observing the Suboccipital Cerebellar Surfaces

	6.4 Surgeries for Cerebellar Hemispheric Lesions with Special Reference to Craniotomy Location Depending on the Lesion
	6.4.1 Case 1: Medulloblastoma in the Superolateral Portion (Semilunar Lobule) of the Left Cerebellar Hemisphere (Fig.6.6b, Bon...
	6.4.2 Case 2: Hemangioblastoma in the Biventral Lobule of the Left Cerebellar Hemisphere (Fig.6.6c, Bony Opening B)
	6.4.3 Case 3: Astrocytoma in the Upper Vermis with Hemorrhage (Fig.6.6d, Bony Opening C)
	6.4.4 Case 4: Yolk Sac Tumor with Hypervascularity in the Upper and Lower Vermis [19] (Fig.6.6e, Bony Opening D)
	6.4.5 Case 5: Cystic Hemangioblastoma in the Left Cerebellar Hemisphere (Fig.6.6g, Bony Opening C)

	6.5 Surgery for Medulloblastoma of the Fourth Ventricle: Anatomical Resection
	6.5.1 Case 6: Medulloblastoma of the Fourth Ventricle

	References

	Chapter 7: Microsurgical Anatomy of the Cerebellomedullary Fissure and Variations of the Transcerebellomedullary Fissure Appro...
	7.1 Introduction
	7.2 Evolution of the Transcerebellomedullary Fissure Approach with the Opening of the CMF
	7.3 Microsurgical Anatomy of the CMF
	7.3.1 Neural Structures
	7.3.2 Vascular Structures

	7.4 Classification of the Trans-CMF Approach (the Medial and Lateral Routes and the Unilateral Trans-CMF Approach)
	7.5 Four Regions Exposed Through the Trans-CMF Approach
	7.6 Medial Route of the Trans-CMF Approach: Procedures and Maneuvers
	7.6.1 Advantages of and Exposures Gained Through Use of the Medial Route
	7.6.2 Surgical Procedures
	7.6.2.1 Positioning and Bony Opening
	7.6.2.2 Dissection of the CMF and Incision of the Ventricular Roof
	7.6.2.3 Observation in the CMF and Management of Tumor Feeding Arteries
	7.6.2.4 Detachment of the Tumor Bed and Fourth Ventricular Floor

	7.6.3 Representative Cases Operated on Via the Medial Route
	7.6.3.1 Representative Case in the Intra-CMF (Region A)
	7.6.3.2 Representative Case in Intraventricular Region (Region B)


	7.7 The Lateral Route of the Trans-CMF Approach: Procedures and Maneuvers
	7.7.1 Procedures and Maneuvers
	7.7.1.1 Positioning and Skin Incision
	7.7.1.2 Bony Opening
	7.7.1.3 Intracranial Procedures and Maneuvers

	7.7.2 Representative Case Operated on Via the Lateral Route

	7.8 The Unilateral Trans-CMF Approach for Vascular Surgeries in the CMC: Procedures and Maneuvers
	7.8.1 Surgical Procedures
	7.8.2 Representative Case Operated on Via the Unilateral Trans-CMF Approach

	References

	Chapter 8: The Cerebellopontine Angle: Basic Structures and the ``Rules of Three´´
	8.1 Introduction
	8.2 The Lateral Wall of the Cerebellopontine Angle
	8.3 The Medial Wall of the Cerebellopontine Angle
	8.4 The Cranial Nerves and Cerebellar Arteries: ``Rules of Three´´ in the Cerebellopontine Angle
	8.4.1 The Superior Cerebellar Artery
	8.4.2 The Anterior Inferior Cerebellar Artery
	8.4.3 The Posterior Inferior Cerebellar Artery

	8.5 Venous Systems in the Cerebellopontine Angle
	8.6 The Internal Acoustic Meatus and Cranial Nerves VII and VIII
	References

	Chapter 9: The Retrosigmoid Lateral Suboccipital Approach: Basic Approach and Variations
	9.1 Introduction
	9.2 Anatomical Limitations in Cerebellopontine Angle Surgeries
	9.3 Basic Procedure of the Conventional Lateral Suboccipital Approach
	9.3.1 Positioning, Head Posture, and Lumbar Drainage of Cerebrospinal Fluid
	9.3.2 Skin Incision and Bony Opening
	9.3.3 Exposure of the Entire Cerebellopontine Angle

	9.4 Four Variant Approaches Depending on Four Separated Small Spaces and the Nature of Lesions
	9.5 Craniotomy: Differences in the Site and Size of Bone Windows in the Four Approaches
	9.6 Applying a Spatula on the Cerebellar Surface and Dissection of the Arachnoid Membrane and Bridging Veins
	9.7 Cerebellar-Brainstem Fissures and Their Exposure
	9.8 Cerebellar-Brainstem Fissures and Surgeries for Epidermoid Tumors in the Cerebellopontine Angle
	9.9 Pitfalls of the Lateral Suboccipital Approach
	9.9.1 Difficulty in Obtaining Sufficient Working Space
	9.9.2 Impediments to Lesion Observation
	9.9.3 Bleeding and Its Causes
	9.9.4 Cerebellar Swelling and/or Hemorrhage and Their Causes

	References

	Chapter 10: Anatomy for Microvascular Decompression Procedures: Relationships Between Cranial Nerves and Vessels, Preoperative...
	10.1 Introduction
	10.2 Trigeminal Neuralgia
	10.2.1 Offending Vessels
	10.2.2 SCA and AICA and Their Relationships to CN V
	10.2.3 The Sup. Pet. V. and CN V
	10.2.4 CN V and Offending Vessels on Magnetic Resonance Imaging (MRI)

	10.3 Hemifacial Spasm
	10.3.1 Offending Vessels
	10.3.2 AICA, PICA, and Their Relationships with the Exit Zone of CN VII
	10.3.3 CN VII and Offending Vessels on MRI

	10.4 Glossopharyngeal Neuralgia
	10.4.1 Offending Vessels
	10.4.2 AICA and PICA
	10.4.3 CN IX and Offending Vessels on MRI

	10.5 Stitched Sling Retraction Technique for Microvascular Decompression: Procedures and Techniques Based on Anatomical Viewpo...
	References

	Chapter 11: Microvascular Decompression Surgery for Trigeminal Neuralgia: Special Reference to the Infratentorial Lateral Supr...
	11.1 Introduction
	11.2 History of the Development of Microvascular Decompression for Trigeminal Neuralgia
	11.3 Merits of the Infratentorial Lateral Supracerebellar Approach
	11.4 Surgical Anatomy for the Infratentorial Lateral Supracerebellar Approach
	11.5 Procedures and Methods for the Infratentorial Lateral Supracerebellar Approach
	11.5.1 Positioning
	11.5.2 Skin Incision and Bony Opening
	11.5.3 Dural Opening and Entering Intracranially
	11.5.4 Approach to CN V (Management of the Sup. Pet. Vs.)
	11.5.5 Observation of CN V and Its Surrounding Area
	11.5.6 The Stitched Sling Retraction Technique
	11.5.7 Closure

	11.6 Comments on the Approach and Bony Opening Related to the Tentorial Stitched Sling Retraction Method
	References

	Chapter 12: Microvascular Decompression Surgery for Hemifacial Spasm: The Lateral Suboccipital Infrafloccular Approach
	12.1 Introduction
	12.2 Advantages of the Infrafloccular Approach
	12.3 Basic Surgical Anatomy for the Infrafloccular Approach
	12.3.1 A Representative Case with a Large Rhomboid Lip

	12.4 Surgical Procedures and Techniques for the Infrafloccular Approach
	12.4.1 Positioning
	12.4.2 Skin Incision and Craniotomy
	12.4.3 Dissection and Exposure of the Cerebellomedullary Cistern
	12.4.4 Observation of REZ of CN VII or a Nearby Area and Identification of the Offending Artery
	12.4.5 Techniques for Decompression of the Offending Arteries
	12.4.6 Methods and Techniques for Decompression of an Offending VA Buried in the Supraolivary Fossette
	12.4.7 Closure of the Dura Mater, Bone, and Skin

	12.5 Successful MVD for HFS
	References

	Chapter 13: Microvascular Decompression for Glossopharyngeal Neuralgia: Surgical Approaches Depending on the Offending Artery
	13.1 Introduction
	13.2 Offending Arteries of GPN (PICA or AICA) and Their Relationships to the Glossopharyngeal Nerve (CN IX)
	13.3 Selection of Surgical Approach Depending on the Offending Artery
	13.4 Surgical Approach and Procedures for Offending PICA: The Trans-CF Approach Combined with Opening of the Unilateral CMF
	13.4.1 Craniotomy and Dural Opening
	13.4.2 Opening of the Lateral CMF and Observation of CN IX and the Surrounding Area
	13.4.3 Decompression Procedure and Techniques
	13.4.4 A Representative Case of GPN with Offending PICA

	13.5 Surgical Approach and Procedures for Offending AICA: The Lateral Suboccipital Approach with an Inferiorly Extended Bony O...
	13.5.1 Positioning and Craniotomy
	13.5.2 A Representative Case with an Offending AICA

	13.6 Complications of Early MVD Surgeries, Elaboration of Surgical Approaches, and Procedures and Rules to Improve Success Rat...
	References

	Chapter 14: Microsurgical Anatomy of the Internal Auditory Canal and Surrounding Structures and Vestibular Schwannoma Surgery
	14.1 Introduction
	14.2 The IAC and CNs VII and VIII
	14.3 Vestibular Schwannomas and the Facial Nerve
	14.4 Arteries Around PAI and in the IAC and Neurovascular Complex
	14.4.1 CN VII and AICA
	14.4.2 The Meatal Segment
	14.4.3 The Internal Auditory Arteries
	14.4.4 The Subarcuate Artery
	14.4.5 The Perforating and Recurrent Perforating Arteries

	14.5 Microanatomy of CN VII and VIII Nerve Complex and AICA: Magnetic Resonance Imaging
	14.6 Treatment of Vestibular Schwannoma in the Era of MRI and Gamma Knife Therapy
	14.7 Basic Surgical Procedures for the Removal of Vestibular Schwannomas
	14.7.1 Placement of Lumbar Drainage
	14.7.2 Positioning
	14.7.3 Skin Incision and Craniotomy
	14.7.4 Dural Incision and Draining of Cerebrospinal Fluid
	14.7.5 Dissection of the Arachnoid Membrane over the Tumor Capsule, Identification of the Lower CNs and Cerebellar Arteries, a...
	14.7.6 Confirmation of the Absence of the CN VII on the Posterior Tumor Wall
	14.7.7 Coagulation of the Dura Mater Around the PAI
	14.7.8 Internal Decompression of the Tumor and Reduction of Tumor Volume
	14.7.9 Identification of the Facial Nerve at the Brainstem Side and Dissection of the Tumor Capsule
	14.7.10 Cutting the Acoustic Nerve at the Tumor Origin
	14.7.11 Dissection of the Facial Nerve from the Tumor Capsule
	14.7.12 Removal of the Posterior Wall of the IAC
	14.7.13 Dissection of the Tumor in the IAC and Identification of the Facial Nerve at Its Lateral End
	14.7.14 Removal of Residual Tumor Around PAI
	14.7.15 Hemostasis and Repair of the IAC
	14.7.16 Closure of the Dura Mater, Bone, and Skin

	References

	Chapter 15: Meningiomas of the Cerebellopontine Angle: Classification and Differences in the Surgical Removal of Each Type Thr...
	15.1 Introduction
	15.2 Classification of CPA Meningiomas and Degree of Difficulty of Their Surgical Removal
	15.3 Types of Meningioma and Their Surgical Removal Through the Lateral Suboccipital Retrosigmoid Approach
	15.3.1 Upper Petroclival Meningioma
	15.3.2 Middle Petroclival Meningioma
	15.3.2.1 Anterior Petrosal Meningioma
	15.3.2.2 Direction of Shifting of the Vein of the Cerebellopontine Fissure and Its Preservation During Surgeries for Meningiom...

	15.3.3 Posterior Petrosal Meningioma
	15.3.4 Lateral Foramen Magnum Meningioma

	References

	Chapter 16: Surgical Anatomy of the Posterior Part of the Foramen Magnum and the Posterior Paramedian Approaches
	16.1 Introduction
	16.2 Basic Structure of the Posterior Part of the Foramen Magnum
	16.3 Bony Structures of the Foramen Magnum
	16.4 Nuchal and Suboccipital Muscles
	16.5 Vascular Structures Around the Foramen Magnum, Focusing on the Anatomy of the VA as It Penetrates the Dura Mater
	16.6 Neural Structures Near the Foramen Magnum
	16.7 Surgery for Anterior or Anterolateral Foramen Magnum Meningioma: Intradural Approaches Based on the Relationship Between ...
	16.8 Surgical Anatomy Related to the Upper Cervical Canal for the Intradural and Epidural Posterior Paramedian Approaches to t...
	16.9 The C2 Ganglion-Sectioning Epidural Posterior Paramedian Approach for Lower Clival Chordoma
	References

	Chapter 17: Surgical Anatomy of and Approaches Through the Lateral Foramen Magnum: The Transcondylar Fossa and Transcondylar A...
	17.1 Introduction: A History of Skull Base Surgery in the Lateral Foramen Magnum
	17.2 Bony Structure of the Lateral Part of the Foramen Magnum
	17.3 Vascular Structures in the Lateral Part of the Foramen Magnum
	17.4 The Posterior Condylar Canal and Posterior Condylar Emissary Vein
	17.5 Differences Between the Transcondylar Fossa and Transcondylar Approaches
	17.6 The Transcondylar Fossa Approach
	17.6.1 Positioning
	17.6.2 Skin and Muscle Incision
	17.6.3 Craniotomy
	17.6.4 Dural Incision and Dissection of the Lateral Cerebellomedullary Fissure

	17.7 The Transcondylar Approach
	17.8 Application of the Lateral Foramen Magnum Approaches for VA-PICA Aneurysms and the Utility of Three-Dimensional Computed ...
	17.9 Surgeries for Tumors Mainly Located in the Cerebellomedullary Cistern
	References

	Chapter 18: The Temporal Bone: Basic Anatomy and Approaches to Internal Auditory Canal
	18.1 Introduction
	18.2 Basic Structures
	18.2.1 Constituents: The Squamous, Petrous, and Tympanic Parts
	18.2.2 Interior Structures of the Temporal Bone, with Special Reference to the Internal Auditory Canal and Surrounding Structu...
	18.2.3 Imaging Anatomy
	18.2.4 The Course of Cranial Nerve VII and Its Branches

	18.3 Three Surfaces of the Temporal Bone and Three Approaches to the Internal Auditory Canal
	18.3.1 The Lateral Suboccipital Retrosigmoid Approach
	18.3.2 The Epidural Middle Cranial Fossa Approach
	18.3.3 The Translabyrinthine Approach

	References

	Chapter 19: Posterior and Anterior Transpetrosal Approaches
	19.1 Introduction
	19.2 Posterior Transpetrosal Approach and Mastoidectomy
	19.2.1 Microsurgical Anatomy for Mastoidectomy
	19.2.2 Procedures of Mastoidectomy
	19.2.2.1 Osteoplastic Mastoidectomy
	19.2.2.2 Exposure of the Dural Plate of the Middle Cranial Fossa and Upper Part of the Sigmoid Sinus
	19.2.2.3 Confirmation of the Mastoid Antrum and Exposure of the Compact Bone
	19.2.2.4 Complete Removal of Bone in Trautmann´s Triangle
	19.2.2.5 Confirmation of the Facial Nerve at the Fossa Incudis and Its Downward Course
	19.2.2.6 Exposure of the Inferior Part of the Sigmoid Sinus and Jugular Bulb


	19.3 Posterior Transpetrosal Approach
	19.3.1 Procedures of the Posterior Transpetrosal Approach
	19.3.1.1 Extraction of Adipose Tissue, Lumbar Drainage, and Positioning
	19.3.1.2 Skin Incision, Muscle and Periosteal Flaps, and Craniotomy
	19.3.1.3 Mastoidectomy via the Osteoplastic Method
	19.3.1.4 Sectioning of the Superior Petrosal Sinus
	19.3.1.5 Incision of the Tentorium Cerebelli and the Exposure of Lesions
	19.3.1.6 Closure

	19.3.2 Illustrative Cases Operated via the Posterior Transpetrosal Approach

	19.4 Microsurgical Anatomy of the Superior Petrosal Sinus and Draining Points of the Superior Petrosal Veins for the Transpetr...
	19.5 Anterior Transpetrosal Approach: Surgical Anatomy and Procedures
	19.5.1 Separation of the Dura Mater of the Middle Cranial Fossa
	19.5.2 Confirmation of Kawase´s Triangle and Anterior Petrosectomy
	19.5.3 Incision of the Superior Petrosal Sinus and the Release of Meckel´s Cave

	References

	Chapter 20: Microsurgical Anatomy of and Surgical Approaches to the Jugular Foramen
	20.1 Introduction
	20.2 Basic Anatomy
	20.2.1 Bony Structure
	20.2.2 Lower Cranial Nerves
	20.2.3 Venous System
	20.2.4 Relationship Between the Jugular Foramen and the Lateral Foramen Magnum

	20.3 Characteristics of and Surgical Approaches to Jugular Foramen Tumors
	20.3.1 Characteristic Growing Directions and Locations of Jugular Foramen Tumors and Their Classification
	20.3.2 Four Basic Approaches to the Jugular Foramen and Approaches Previously Reported
	20.3.3 Surgical Approaches to Various Types of Jugular Foramen Schwannomas

	20.4 Detailed Procedures of the Basic Approaches
	20.4.1 Posterior Approaches
	20.4.1.1 Basic Posterior Approaches: The Lateral Suboccipital Retrosigmoid Approach
	20.4.1.2 Suprajugular Extension of the Lateral Suboccipital Retrosigmoid Approach

	20.4.2 Posterolateral Approaches
	20.4.2.1 Basic Posterolateral Approach: The Transjugular Process-Transcondylar Approach
	20.4.2.2 Step-by-Step Procedures of the Transjugular Process-Transcondylar Approach Combined with the Retrosigmoid (Lateral Fo...

	20.4.3 Superolateral Approaches
	20.4.3.1 The Superolateral Approach: The Infralabyrinthine Approach
	20.4.3.2 Step-by-Step Procedures of the Infralabyrinthine Approach Combined with the Retrosigmoid Approach

	20.4.4 Inferolateral Approaches
	20.4.4.1 The Inferolateral Approach: Superior Cervical Dissection With or Without Mastoidectomy
	20.4.4.2 Step-by-Step Procedures of Superior Cervical Dissection with Mastoidectomy (Gardner´s Approach)


	20.5 Replenishment
	References

	Chapter 21: Occipital Artery-Posterior Inferior Cerebellar Artery Bypass Surgery
	21.1 Introduction
	21.2 Microsurgical Anatomy
	21.2.1 The Occipital Artery
	21.2.2 The Posterior Inferior Cerebellar Artery

	21.3 Surgical Procedure for OA-PICA Anastomosis
	21.3.1 Patient Position
	21.3.2 Skin Incision
	21.3.3 Dissection of OA
	21.3.4 Craniotomy
	21.3.5 OA-PICA Anastomosis
	21.3.6 Dural Closure

	21.4 A Representative Case
	References

	Index

