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Lateral sulcus (Sylvian fissure)
Stem along sphenoid ridge
Anterior horizontal ramus
Anterior ascending ramus
Posterior ramus
Insula in floor

Central sulcus — Little behind nasion-inion midway point. Seventy-degree angle with

median plane.

Frontal lobe
Precentral gyrus and sulcus
Superior frontal gyrus and sulcus
Middle frontal gyrus
Inferior frontal gyrus
Pars orbitalis
Pars triangularis
Pars opercularis

Parietal lobe
Central sulcus to line connecting preoccipital incisura and parieto-occipital sulcus
Postcentral sulcus

Postcentral gyrus

Intraparietal sulcus

Superior parietal lobule

Inferior parietal lobule

Supramarginal gyrus around Sylvian fissure

Angular gyrus around superior temporal sulcus

Arcus tempora-occipitales around inferior temporal sulcus
Temporal lobe

Below lateral sulcus back to preoccipital notch

Anterior pole convex forward from pterion to midpoint

Superior temporal sulcus

Inferior temporal sulcus

Superior, middle and inferior temporal gyri

Superior, temporal gyrus blends into transverse temporal gyri which extends

anterolateral from circular sulcus

} Broca’s Area
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Occipital lobe
Behind preoccipital notch and parieto-occipital sulcus
Transverse occipital sulcus
Lateral occipital sulcus
Superior and inferior occipital gyri
Insula
Surrounded by circular sulcus
Opercula of insulae
Frontal operculum — inferior frontal gyrus and precentral gyrus
Parietal operculum — postcentral gyrus and inferior parietal lobule
Temporal operculum — superior temporal and transverse temporal gyri
Pyramidal shape — apex at anterior perforated substance (Limen insulae)
Central sulcus of insula
Long and short gyri
Superficial to claustrum and putamen

Medial Surface
Corpus callosum — rostrum, genu, body and splenium
| Septum pellucidum between fornix and corpus callosum
Paraterminal gyrus
Post olfactory sulcus
Anterior paraolfactory sulcus
| Subcallosal area (Paraolfactory gyrus)
| Cingulate sulcus — crosses superomedial margin behind central sulcus
i Medial frontal gyrus
| Paracentral lobule
Cingulate gyrus — continue around splenium through isthmus to parahippocampal gyrus
Parieto-occipital sulcus
Calcarine sulcus — Calcar avis
Cuneus
| Precuneus

Inferior Surface
Anterior (Orbital) part
Olfactory sulcus — above olfactory tract
Gyrus rectus
H-shaped orbital gyri — anterior, posterior, medial, lateral

Posterior part
Faces middle fossa and tentorium
Collateral and occipitotemporal sulci
Rhinal sulcus — lateral to uncus
Lingula — between calcarine and collateral sulci
Parahippocampal gyrus blends into uncus
Medial occipitotemporal gyrus between collateral and occipitotemporal sulci
Lateral occipitotemporal gyrus blends into inferior temporal gyrus
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Microsurgical Approaches to the Brain, Ventricles, and Skull Base
June 6-10, 2011
Course Schedule

Monday, June 6
6:30 - 8:00 a.m. Registration and Breakfast — Room LG-110
Plenary Session
7:00 — 8:00 a.m. High-Definition Fiber Tractography and Parafascicular Surgery

Lecture — Dr. Juan Carlos Fernandez-Miranda

8:00 — 8:30 a.m. Anatomy: Skull Base Relations, Orbitozygomatic etc.
Lecture — Dr. Albert L. Rhoton, Jr.

8:30 - 9:00 a.m. 2-Piece OZ, Anatomical Considerations
Lecture — Dr. Stephen B. Lewis

9:00 Break and Transition to Laboratory, Room L1-151

9:15-12:00 p.m. Participant Dissection — Right side, 2-Piece OZ, Anterior Clinoidectomy
Instructor scope — All Faculty

12:15—12:45 p.m. Luncheon Lecture: Surgical Pathology
Lecture — Dr. Anthony T. Yachnis

1:00 — 2:00 p.m. Anatomy: Routes to Basilar Apex
Lecture — Dr. Albert L. Rhoton, Jr.
2:00 Break and Transition to Laboratory, Room L1-151
2:15-5:00 p.m. Participant Dissection — Left side, 1-Piece, Transsylvian, Remove Cranium,

Suture Exam
Instructor scope — All Faculty

** Complete Monday’s Evaluation **

Place in Box: Classroom or Laboratory
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6:15 - 8:30 p.m. Dinner, Downtown Gainesville
Hippodrome Theater
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Microsurgical Approaches to the Brain, Ventricles, and Skull Base

Tuesday, June 7

6:30—8:00 a.m.

7:00 — 8:00 a.m.

8:00 —9:00 a.m.

9:00

9:15-12:00 p.m.

12:15-12:45 p.m.

1:00 - 1:30 p.m.

1:30 - 2:00 p.m.

2:00

2:15-5:00 p.m.

June 6-10, 2011
Course Schedule

Registration and Breakfast — Room LG-110
Plenary Session
Microsurgical Anatomy of the Dural Arteries

Lecture — Dr. Carolina Martins

Anatomy: Lateral & 3rd Ventricles
Lecture — Dr. Albert L. Rhoton, Jr.

Break and Transition to Laboratory, Room L1-151
Participant Dissection —Right side, Open Choroidal Fissure, T/C Approach to
3rd Ventricle, Quadrigeminal & Ambient Cisterns

Instructor scope — All Faculty

Luncheon Lecture: Radiologic Evaluation of Skull Base Pathology
Lecture — Dr. Jeffrey A. Bennett

Anatomy: Coronal Sections
Lecture — Dr. Albert L. Rhoton, Jr.

Temporal Lobectomy, Amygdala
Lecture — Dr. Albert L. Rhoton, Jr.

Break and Transition to Laboratory, Room L1-151
Participant Dissection — Coronal Sections , Temporal Lobectomy,

Supratentorial, Exam of Pineal Region
Instructor scope — All Faculty

** Complete Tuesday’s Evaluation **
Place in Box: Classroom or Laboratory
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Microsurgical Approaches to the Brain, Ventricles, and Skull Base
June 6-10, 2011
Course Schedule

Wednesday, June 8
6:30 - 8:00 a.m. Registration and Breakfast — Room LG-110
Plenary Session

7:00 — 8:00 a.m. Endoscopic Transnasal Surgery
Lecture — Dr. Jim Evans

8:00 - 9:00 a.m. Anatomy: Anterior Cranial Fossa & Sella / Endonasal
Lecture — Dr. Albert L. Rhoton, Jr.
9:00 Break and Transition to Laboratory, Room L1-151
9:15-12:00 p.m. Participant Dissection — Anterior CF - Subfrontal Extradural Dissection.

Endoscope work station
Instructor scope — All Faculty

12:00-12:30 p.m. Luncheon

12:30 — 1:30 p.m. Surgical Approaches to the MCF / Cavernous Sinus
Lecture — Dr. Harry R. van Loveren

1:30 — 2:00 p.m. Anatomy: Cavernous Sinus
Lecture — Dr. Albert L. Rhoton, Jr.

2:15 Break and Transition to Laboratory, Room L1-151
2:15-5:00 p.m. Participant Dissection —Right side, Subtemporal Cavernous Sinus, Anterior
Petrosectomy

Instructor scope — All Faculty

** Complete Wednesday’s Evaluation **
Place in Box: Classroom or Laboratory
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Microsurgical Approaches to the Brain, Ventricles, and Skull Base

Thursday, June 9

6:30—8:00 a.m.

7:00 — 8:00 a.m.

8:00 — 8:30 a.m.

8:30-9:00 a.m.

9:00

9:15-12:00 p.m.

12:15-12:45 p.m.

1:00 — 1:30 p.m.

1:30 - 2:00 p.m.

2:00

2:15-5:00 p.m.

June 6-10, 2011
Course Schedule

Registration and Breakfast — Room LG-110

Plenary Session

Stereotactic Radiosurgery Options for Cerebrovascular Disorders & Skull Base
Tumors

Lecture — Dr. William A. Friedman

Anatomy: Temporal Bone
Lecture — Dr. Albert L. Rhoton, Jr.

Lateral Approaches to the Posterior Fossa — Suboccipital, Presigmoid, and
Combined Approaches
Lecture — Dr. Stephen B. Lewis

Break and Transition to Laboratory, Room L1-151

Participant Dissection — Left side, Presigmoid Approaches, Retrolabyrinthine,
and Translabyrinthine Exposures
Instructor scope — All Faculty

Luncheon Lecture: Case Discussion, “What Would You Do?”
Lecture — Dr. Stephen B. Lewis

Anatomy: Posterior Fossa (Retrosigmoid, 2D)
Lecture — Dr. Albert L. Rhoton, Jr.

The Far Lateral Approach to FM
Lecture — Dr. Stephen B. Lewis

Break and Transition to Laboratory, Room L1-151
Participant Dissection — Right side, Far Lateral Approach with Transcondylar

Extension
Instructor scope — All Faculty

** Complete Thursday’s Evaluation **

Place in Box: Classroom or Laboratory
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6:30 - 9:00 p.m. Photo Session and Gala Dinner

Hilton, Century Ballroom B

June 6-10, 2011



Microsurgical Approaches to the Brain, Ventricles, and Skull Base

Friday, June 10
7:30—8:00 a.m.

8:00 — 8:30 a.m.

8:30-9:00 a.m.

9:00

9:15 - 12:15 p.m.

12:15

June 6-10, 2011
Course Schedule

Registration and Breakfast — Room LG-110

Anatomy: Approaches to the Brain Stem and Posterior Fossa
Lecture — Dr. Albert L. Rhoton, Jr.

Anatomical Basis of the Far Lateral Approach and its Extensions
Lecture — Dr. Carolina Martins

Break and Transition to Laboratory, Room L1-151

Participant Dissection — Approaches to the Pineal Region 4th Ventricle
Instructor scope — All faculty

Adjourn

** Complete Friday’s Evaluation &
General Evaluation **

Place in Box: Classroom or Laboratory
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~ Thank You ~

June 6-10, 2011



Cerebral Hemispheres
and
Lateral Ventricles
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Microsurgical Approaches to the Brain, Ventricles, and Skull Base

GENERAL INFORMATION
June 6-10, 2011

REGISTRATION

Course Registration will be at the Registration Table located in the Lobby of the McKnight
Brain Institute every morning starting at 6:30 a.m. Monday through Thursday and at 7:30
a.m. on Friday morning.

LECTURES AND DISSECTIONS
Lectures will take place in Room LG — 110 on the ground floor.

Dissections will take place in the Surgical Research and Training Laboratory (SRTL),
Room L1-151 on the first floor.

MESSAGE CENTER

A telephone Message Center will be available from Monday through Friday during the
regular office hours of 8:00 a.m. to 5:00 p.m., EST. The message center is the Department
of Neurosurgery’s main office: 1-352-273-9000. All messages will be delivered directly to
the physician.

TRANSPORTATION

Transportation will be provided to and from the Hilton University of Florida Hotel and
Conference Center. Please gather in the Lobby of the Hilton by the main entrance.

The Shands Shuttle will depart from the Hilton Monday through Thursday at 6:25 a.m. SHARP
and on Friday at 7:25 a.m. SHARP.

The Shands Shuttle will depart from the McKnight Brain Institute each afternoon at 5:15 p.m.
and, at the conclusion on Friday, at 12:15 p.m.

CONTINUING MEDICAL EDUCATION CREDITS
The University of Florida College of Medicine is accredited by the Accreditation Council
for Continuing Medical Education to provide continuing medical education for physicians.

The University of Florida College of Medicine designates this educational activity for a
maximum of 40 hours in Category 1 credit towards the AMA Physician’s Recognition
Award. Each physician should claim only those hours of credit that he/she actually spent
in the educational activity.

POLICIES
No Smoking

Smoking is not permitted in any room or area of the McKnight Brain Institute.
The University of Florida is a non-smoking campus.
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Answers (Cerebral Hemispheres and Lateral Ventricles)

Figure 2
A. Superficial sylvian vein
B. Vein of Labbé
C. Rolandic vein
D. Vein of the precentral sulcus

Figure 3
A. Frontal bone
B. Parietal bone
C. Temporal bone
D. Sphenoid bone

Figure 4
A. Posterior ramus, sylvian fissure
B. Ascending ramus, sylvian fissure
C. Horizontal ramus, sylvian fissure
D. Central sulcus
E. Intraparietal sulcus

Figure 5
A. Pericallosal artery

Figure 6
A. Right
B. Left

Figure 7

Head of caudate
Thalamus
Thalamostriate vein
Stria terminalis
Septum pellucidum
Fornix

mmoawpe

Figure 9

Pericallosal artery

. Callosal sulcus
Cingulate gyrus
Cingulate sulcus
Callosomarginal artery
Callosomarginal ramus
Central sulcus

® >
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Figure 10
A. Frontal horn
B. Body
C. Atrium

Figure 11

Genu of corpus callosum
Septum pellucidum

Rostrum of corpus callosum
Head of caudate nucleus
Body of corpus callosum
Body of the caudate nucleus
Body of corpus callosum
Septum Pellucidum
Thalamus and body of fornix

FZomMmUN®p

Figure 12

Short gyri of the insula
Long gyri of insula
Limen insula

Heschl’s Gyrus
Planum polare

Planum temporale

mmo0wp

Figure 13
A. Heschl’s gyrus
B. Planum polare
C. Planum temporale

Figure 14
A. M-2 (Insular)
B. M-3 (Opercular)
C. M-4 (Cortical)

Figure 15
A. Glomus

Figure 16
A. Medial atrial veins
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Answers (Cerebral Hemispheres and Lateral Ventricles) Continued

Figure 17
A. Bulb of corpus callosum
B. Calcar avis overlying calcarine sulcus
C. Collateral trigone overlying
collateral sulcus

Figure 18

Pulvinar

Crus of fornix

Tail of hippocampus
Caudate nucleus
Tapetum

Optic radiations

mmoNwe

Figure 21

Amygdaloid nucleus
Lenticular nucleus

Tail of caudate nucleus
Stria terminalis
Thalamus

Collateral eminence
Hippocampus

Fimbria of fornix
Tapetum of corpus callosum
Optic radiations
Choroid fissure
Amygdaloid nucleus

CRTIZOmEOOW

Figure 24
A. Hippocampal head
B. Lenticular nucleus
C. Tail of hippocampus
D. Uncal recess
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Interforniceal Approaches.

Third Ventricle




Transchoroidal and Interforniceal Approaches.
Third Ventricle

Superior view of the lateral ventricles. The columns of the fornix have been divided at the
foramen of Monro and the body and crus of the fornix have been reflected backwards to
expose the structures in the roof of the third ventricle.

Name the lettered part of the fornix:

A. C.
B.

The next deeper layer of the roof of the third ventricle after the fornix is formed by:
D.

The upper layer of tela choroidea has been opened.

Opening the upper layer exposes the space called the:
A.

The velum interpositum may be closed without communication with the basal cisterns or it
may open posteriorly into the quadrigeminal cistern. The next deeper layer after the upper
layer of tela choroidea is the vascular layer formed by the internal cerebral veins and
medial posterior choroidal arteries.

Identify the lettered structures:

SE- RN
==l Mo

The paired internal cerebral veins have been separated to expose the fourth and lower
layer in the roof of the third ventricle which is formed by:

A.

The lower layer of tela choroidea has been opened and the massa intermedia has been
divided in the midline to expose the floor of the third ventricle.

Name the lettered structures that form the anterior part of the floor of the third
ventricle

A. D.
B. E

Cs
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25.

26.

27.

28.

An axial cut has been completed in the left hemisphere at the level of the superior cut in the
right hemisphere. The choroidal fissure can then be opened from the left side by opening
the tenia fornix to expose the third ventricle.

An interforniceal approach to the velum interpositum and third ventricle has been
completed by making a longitudinal incision in the midline through the body of the fornix.
The approach should be directed between the internal cerebral veins.

Both internal cerebral veins have been retracted to expose the anterior part of the floor and
anterior wall of the third ventricle.

Identify the lettered structures:

=z

s Aek s

View into the posterior part of the third ventricle.
Identify the lettered structures:

A. D.
B. E
C.

30






29.

30.

31.

32.

The columns of the fornix have been divided at the foramen of Monro and lifted backwards
along with the hippocampal commissure to expose the vascular structures in the roof of the
third ventricle, the pineal gland (arrow), and the quadrigeminal cistern.

Enlarged view of the quadrigeminal cistern, pineal region, and roof of the third ventricle.
Identify the lettered structures:

A. E.
B. F.
C. G
D.

Perform an axial cut through the basal ganglia at the level of the foramen of Monro while
preserving the medial part of the thalamus as shown.

Note the close relationship of the genu of the internal capsule to the foramen of Monro and
lateral ventricle. In the area directly lateral to the foramen of Monro, the genu of the
capsule comes directly to the ventricular surface. Heavy retraction in this area during the
course of exposing a third ventricular tumor could damage the internal capsule and cause
hemiplegia.

Identify the lettered structures:

Sowp
a=m
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Answers (Transchoroidal and Interforniceal Approaches. Third Ventricle)

Figure 1
A. Body of fornix
B. Hippocampal commissure
C. Crus of fornix

D. Tela choroidea located between the

fornix and internal cerebral veins.

Figure 2

. Velum interpositum
Thalamostriate vein

Anterior septal vein
Thalamocaudate vein

Superior choroidal vein
Common atrial vein

Medial posterior choroidal artery
Internal cerebral vein

TomMmY oW

Figure 3
A. Tela choroidea attached to the
striae medullaris thalami

Figure 4
A. Optic chiasm and suprachiasmatic
recess
Infundibular recess
Tuber cinereum
Mamillary bodies
Midbrain

monw

Figure 5
A. Velum interpositum and third
ventricle
B. Quadrigeminal cistern
C. Ambient cistern

Figure 7

Tenia thalami

Tenia fornix

Anterior septal vein

Internal cerebral vein

Medial posterior choroidal artery
Thalamostriate vein
Thalamocaudate vein

Internal cerebral vein
Thalamostriate vein

SFEOMEmUO W
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Figure 9

Midbrain

Aqueduct

Posterior commissure
Pineal recess
Habenular commissure
Suprapineal recess

WS Ow

Figure 11
A. Tenia fornix
B. Tenia thalami

Figure 12

Internal cerebral vein

Basal vein

Vein of Galen

Precentral cerebellar vein (vein of
cerebellomesencephalic fissure)

Sowp

Figure 13

Pulvinar

Splenium

Pineal gland

Habenular commissure
Posterior commissure
Superior colliculus
Inferior colliculus
Trochlear nerve

Central lobule of the vermis
Lamina terminalis
Anterior commissure
Striae medullaris thalami
. Body fornix

Velum interpositum

ZEFATTIORImONW»

Figure 14
A. Internal cerebral vein
. Common atrial vein
Basal vein
Medial posterior choroidal artery
Pineal vein
Posterior cerebral artery
Parahippocampal gyrus

OTmUOw
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Answers (Transchoroidal and Interforniceal Approaches. Third Ventricle) Continued

Figure 17

Posterior cerebral artery

Lateral posterior choroidal artery
Uncus

Fimbria of fornix

Collateral trigone

Bulb of corpus callosum

Calcar avis

QPmoUOwWe

Figure 18

Uncus

Crural cistern
Parahippocampal gyrus
Ambient cistern
Hippocampus

Planum polare

Planum temporale
Heschl’s gyrus

TQTM@mgoOwp

Figure 19

Anterior choroidal artery
Posterior cerebral artery
Superior cerebellar artery
Lateral posterior choroidal artery
Hippocampal artery

Posterior communicating artery
Basilar artery

Q@mEonwe

Figure 20
A. Basal vein
B. Posterior cerebral artery
C. Trochlear nerve
D. Tentorial edge
E. Hippocampus

Figure 21
A. Lateral mesencephalic vein
B. Thalamogeniculate arteries
C. Basal vein
D. Lateral posterior choroidal artery

Figure 22

Trochlear nerve

Medial posterior choroidal artery
Superior cerebellar artery

Basal vein

Tentorial edge

Hippocampus

MEOOW >
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Figure 24

A.
B.
C.
D.

E.

Basilar artery

Superior cerebellar artery

P-1 segment of posterior cerebral
artery

P-2 segment of posterior cerebral
artery

Oculomotor nerve

Figure 27

“mQmEmoOowR

Columns of the fornix
Anterior commissure
Lamina terminalis
Suprachiasmatic recess
Optic chiasm
Infundibular recess
Tuber cinereum
Mamillary bodies
Midbrain

Figure 28

A.
B.
C.
D.

B,

Aqueduct

Posterior commissure
Pineal recess
Habenular commissure
Suprapineal recess

Figure 30

OEEUOWE

Internal cerebral vein

Basal vein

Precentral vein

Common atrial vein

Posterior cerebral artery

Lateral posterior choroidal artery
Medial posterior choroidal artery

Figure 32

A.

B.

omMEYQ

Anterior limb of the internal capsule
Posterior limb of the internal
capsule

Genu of the internal capsule
Putamen

Globus pallidus

Thalamus

Caudate nucleus



Pterional, Subtemporal,
Pretemporal, and
Interhemispheric Approaches
to the Basal Cisterns




Pterional, Subtemporal, Pretemporal, and Interhemispheric
Approaches to the Basal Cisterns

Superolateral view of the major arteries and segments which can be exposed by the pterional
approach combined with wide opening of the sylvian fissure.
Identify the lettered main trunks and arterial segments:

A.
B.
C.
D.

Qo

Note the relationship of the anterior choroidal artery to the uncus and the posterior
communicating artery to the oculomotor nerve (arrow). The anterior choroidal artery passes
around the medial aspect of the uncus to reach the temporal horn. The posterior communicating
artery is directed backwards and medially from the internal carotid artery and usually courses
superomedial to the oculomotor nerve to join the P-1 segment of the posterior cerebral artery.
The only time the posterior communicating courses directly backwards above the third nerve is
when there is a fetal origin of the posterior cerebral artery from the internal carotid artery.

The posterior communicating artery, the P-1 segment of the posterior cerebral artery and the
basilar apex formed the posterior part of the circle of Willis.
Identify the lettered structures:

A. C.
B.

What arteries form the anterior part of the circle of Willis?

D. F.
E.

Inferior view of the arteries coursing in the basal cisterns.
Identify structures A and B:

A. B.

Identify the landmarks (C, D, and E) used to divide the posterior cerebral artery into
the P1, P2A, P2P and P3 segments:

C. E.
D.
List the segments into which the intradural portion of the internal carotid artery is divided:
The first segment, F. extends from the origin of the
G. artery to the origin of the H. artery
The second segment, I. extends from the
J. artery to the K. artery.
The third segment, L. extends from the
M. artery to the N.

37

T T T T T TTT T T T T T T T T T T T T 1T T T T T T T T T T T EIEITITIT TR T






‘A 9
q a
‘a v
1$9.1M)oN.0)S PaIaNa] Y3 AJnuapy

SiuowBoes [-4 pue xade Ie[iseq o) 9sodxa 0y PAJEAJIS U99q d9ARY SaLIAIE Funeorunwod Josysod pue prjores [euI)uI Y T,

K| D

q a
‘a 4 'V
1$3INJONAYS PaId)Id] aY) AJnuapy

JUIWIAS TN oY) U0 NudF dyj 01 [RISIP IO NULS
Y3 03 Jorid Jusw3as [N Ay} U0 PALIO] 0q ABW A1o)TE [£Iq0199 S[ppIt oY) JO UOLROINIq AY, “PAUdO U] IABY SUINSIO SI[RUIIY)
PUILIE] pUB SIEWSEIYD ‘PLIOTED O} PUB SINSSIY UBIAAS oY) JO uortod [BIUOZLIOY S} SUOTE A[[RIPIW POPUIIXd U9q SBY AInsodxd YT,

"AI9)1e 1BIQAI90 S[ppIW 9y JO sjuow3os (renoxodo) ¢
pue (ze[nsur) zJA oY1 9sodxo 03 snik3 [E3UOL} JoLIdJUL o1y JO sLenueLy sied oy Jo [9A9] oY) 1e pauado U99q Sey 2InssIy UBIA[AS oy,

JOOIENQIO a7} 1oA0 SU0q JO BuUTWIE] ULY) © FUIABD] S[IYM (MOLIR) 2InSSIy 83110
Iorradns ays Jo red [exojey oy osodxo 01 POIILIp U0aq dAeY 93p1r prouayds pue uorsyd oy oy, "opis [BI9)B[EIIUOD I} 0] SO2IFop
0t ©3 0T pouIm st peay ayJ, “yorosdde [euorroyd oy © dvejnus oy pauonisod st suonoassIp 95y 10§ pasn uswroads OIWOJRUE Y|,




“q ‘9
RC | q
“a v

1$9.INJONIIS PIIANID] ) AJpudpy
"S13031 SnIAF oy Jo 1red oueysod oy Jo [eAOWIOT Jurmoroy uordar SuneorunwmIos JIOLIdJUE 3Y) JO MIIA Pagre[usy
"SIAS 2y yo 1red ronoysod oy uraowor UL PapN[I90 JO pagewuep 2q pnod

pue smoa1 sIAS oy ssoxoe premioy dooj Aew (M011B) L1911 JUSLINOSI ) 1RY) 9JON "aanssyy ouaydstwoy oY) o ired Jouoiue oy
UIHIA Pa1eo0] AIo)IE TUROIUNUITIOD JOLIIUR 9} JO WSAMoue ue asodxo 0} POAOWIAT U2} 0 ST S0 STLAT oY) Jo 1red Jouwisod oy,

a a
9 v
1$3.INJINIYS PaINI] AY) AJnuapy

"2anssyy oueydsrwayaur oy jo jred rououe
U UT pa3edo] 9q Art yorym A19)1e FUEOIUNWIWon JoL)ue oy as0dxs 0) ‘UMOUS Se ‘snjoar snIAS o) 1or10I 0 AISSO00U U23J0 SI 1]

"(MOLIR) IOUqNIJ] JO AI)IE JUSLINOAT 9} pue K19} [BIGOIDD JOLISYUR 3 JO JUOWFOs
'V 9 950dxd 03 JOPIO UL 9IMSSIy UBIA[AS 9y JO Jred [EJU0ZLIOY 31y 03 [3[ered MarA B apraoid 03 paj[n usaq sey adoossororu oy,

€l

1

01

6







| D
o k!
‘a v

1S2IM)INA)S PaId)Id] AY) AJudpy

"AT0)IE PIJOIED [RUISIUI 07} JO UOHBOINJIq oY) aA0qe yoeordde ue ygnouyy pasodxs usaq sey xade Ie[iseq oy,

‘H ‘a
O he
| k|
- v

1$2.1NJON0)S PaId)II] AY) AJHuapy

"A10)1e [81Q3199 JOLIBIUE 9 JO JUOWSos 1V 2y3 pue ‘Aioyre
PHOIED [BUINUI “9AI9U d13dO 9Y3 U23MI9q PAJLIO] ST YoTyM d[3ueLn pnoresosndo sy ySnory pasodxo u29q sey xade refiseq oy,

A D
q q
‘a v
1$3.1NJON0)S PIISYIA] Y} AJyuapy

"A19)1€ 3UNROIUNTIWIOD J0L191s0d pue dAIOU
10JOWOMO0 9y} 240qE puk AIo)IE PIJOILd [BUISIUI OY} PUIYSQq PIJOAIIP St 1oy umoys yorordde ot [, “A1ore Tefiseq a3 Jo uoneomyiq
9y 9sodxa 03 pauado usaq sey ‘sorpoq Arefjruew 94} 03 SB[[S WNSIOP S} WOIJ FUIPUSIXS SUBIQUISW ) QURIqUIOW 1smborry

"(moxre) A10118 orrureyyydo [RIoTE[ENU0D a1 Jo uI3LIo ayy 9s0dxa 0} pajeaso Apuod U93q sey aa1ou o1do [e1oje[RnUO0d oY |,

91

Sl

4!






f_.

[
C-RON-WE

CR--

>
<

1$2.1N39N.0)S PaIdNIIY AY) AJjuUdp|

"amsodxo [erodwalgns JOLIAIUE A JO MIIA PaSIe[u (7

-

—

CN--

< UAA

=

:S2.IM)INIYIS PIIYId AY) AJpuapy

"SUISIO [eseq oU) JO MIIA paSie[uyg 6]

D
q d
“a v
:S9.IM)INA)S PaIINIIL 3Y) AJpuapy

"pauado ueaq Sey SISO [eskq oY) ULIDAOD OUBIQUIOU prouyoeIe oY) pue pajeAd[d usdq sey aqo [erodwio) oy, ‘g]

"UONEAS[? 9qO] [el0dwd) 10§ PaSU oYy dZIwIurI 0} pue yoroidde [eroye| 10011p & 9p1aoid
03} BSSOJ 9IppIW 31} JO 100 313 Fuo[e PI[[LIP st auog “yorordde [erodwaqns 1orojue Y[ © 10J pouonisod usaq sey uowoads oYy /]







S T T T EEEEEEEE eI ITIIITITIOIOIOIOIOIOIOIDIDIDIIIIID

Ly

a k!
95 v
1$21N)ON1)S PaIdYII] Y)Y AJyuapy

W SJUSWIZAS [ PUB SIAIIU I0JOWONOO [BIDIB[RIIUOD PUE [exorerisdr oyy yroq pue xode tefiseq oy
9s0dxa 0} PajeAd[d U PeY AISLE [RIGAI0 10110}S0d U3 JO JUAWITAS 74 Y} PUE ‘SILIDLIE [EPIOIOYD IOTIDIUE PUEB PIIOIED [RUINUI oY, ‘7

A D
q q
“a v
1$9.MJ0N13S PaI)Id] 3Y) Ayuapy

'sainoz [erodwagns oty 03 euorioyd oy woiy amsodxa sjrurad
ose yoeordde [erodwagoid e 103 A13001100 dey auoq ot Furuonisod seyoeordde [erodwagns Tousiue pue [erodwaard oy axedwio) ¢z

'SUIRISIO Teseq oy Jo amsodxo [erodwaiard oty opopdwon 0y Apronsisod paoefdsip usaq sey ofod jerodway oy 7z

D
€l d
a 'V
S3INJINA)S PaId)IdY 9Y) AJnuapy

"xode 1e[iseq oy 03 yoroidde [erodwojeid v 1oy uoneredard ur poyojdwos
Ud2q SeY ‘YoIe d1eWOZAZ oY) pue Wil [BIIqI0 9y Jo sjred [eIo1e] pue J0113dns oY) SOpN[oul YoIym ‘ATI0309)S0 onewo3Azoyqio uy g



AR ENtEEETETETETEEIEIECTCECOOEOECOEORRERRRERRRRORROROROLY



O

"O[OLIIURA PITY)
3y} Jo 100y Ay y3noxy (smoure) A1v)re Je[Iseq Ay} JO UONBIINIIQ A 950dXd 0] JOPIO UI “WNAISUID 19qN) SY) JO [9A] Y} I8 QUI[PI
9} UI POSIOUI Udaq Sey S[OLIUSA PIIY) 9} JO JOOTJ oY) PUE ‘PIJOBNII U3 IABY S[OLIUSA PITY) Y ojur ainsodxa oy Jo suidiew o] ‘{7

a 'V
1$31NJON.0)S PIIIIII AY) AJNUIp]

"pauado uasq sey ‘wiseryd ondo 9y 9A0QE PAJENIIS ST YOIYM ‘SI[BUILLIY BUIWIR] OY] /7

i

(-

CN--

 --RON-N=

=

1$9.0M)INIJS PIIINI] AY) AJuspy

"K19)18 119199 JOLIdIUE o) JO syuowiFas gy paired oY) usamiaq
, SuISLIE YouLIq 9FIe] PIIY} B SI YOIYM  JOP[IA JO ATOUY OLBULID L, U} PI[[B A[EWIOUE [LIOLIE UE ST I9T) 0mMsodxa ST} U] "SUI)SIO
SI[EUTULIS) BUIUE] PUE ONRWISBIYO J) 0} 2INSST SLIdYdSIUAYIa)uL 9y} Jo 11ed JoLI)UE o) YSNOIY) PIPUSIXd Uddq SeY 2Insodxd oy 97

"AI9)re SunedrunuIwuod IOLdjue
Y3 Jo uor3dar ayy 03 yorordde ouoydsrwoyiay ue syenwIs 03 19pIo ul premdn e[[aqe[3 9y Yiim pauontsod ULAq SEY PEAY O CT




AT Rt REEtEREEREII O IRNRRERERRRNR RN R R R R RN R Y




Answers (Pterional, Subtemporal, Pretemporal, and Interhemispheric Approaches to the Basal

Figure 1

SEomMEUOW

Figure 3

®
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Figure 4
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Figure 7

mHoawp

Cisterns)

Internal carotid artery

MI segment

Superior trunk of M1 segment
Inferior trunk of M1 segment
M2 segment

M3 segment

Al segment

Anterior communicating artery
A2 segment

Oculomotor nerve

. Superior cerebellar artery

Superior hypophyseal artery
Internal carotid artery

Al segment

Anterior communicating artery

Anterior thalamoperforating artery
Posterior thalamoperforating artery
Posterior communicating artery
Lateral mesencephalic sulcus
Opening to the quadrigeminal
cistern

Ophthalmic segment

Ophthalmic artery

Posterior communicating artery
Communicating segment
Posterior communicating artery
Anterior choroidal artery
Choroidal segment

. Anterior choroidal artery

Carotid bifurcation

Early temporal branch
M1 segment
Lenticulostriate arteries
Carotid bifurcation

Al segment

Internal carotid artery

51

Figure 8
A. Anterior choroidal artery
B. Posterior communicating artery
C. Oculomotor nerve
D. Anterior thalamoperforating arteries
E. Olfactory nerve
F. Optic nerve
Figure 10
A. Contralateral A1 segment
B. Contralateral A2 segment
C. Ipsilateral A2 segment
D. Contralateral carotid bifurcation
Figure 12
A. Ipsilateral A2 segment
B. Contralateral A2 segment
C. Anterior communicating vein
D. Ipsilateral Al segment
E. Contralateral A1 segment
F. Termatic artery of Wilder
Figure 14
A. Internal carotid artery
B. Ipsilateral posterior
communicating artery
C. Superior cerebellar artery
D. P2 segment posterior cerebellar
artery
E. PI segment posterior cerebellar
artery
F. Anterior choroidal artery
Figure 15
A. Olfactory nerve
B. Optic nerve
C. Basilar apex
D. Contralateral P1
E. P1 segment posterior cerebral artery
F. Pituitary stalk
G. Origin of posterior of
communicating artery
H. Oculomotor nerve
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Answers (Pterional, Subtemporal, Pretemporal, and Interhemispheric Approaches to the Basal

Cisterns) Continued

A. Ipsilateral A1l

B. Ipsilateral M1

C. Basilar apex

D. Contralateral P1

E. Bifurcation internal carotid artery
F. Recurrent artery of Heubner

Figure 18
A. Superior cerebellar artery
B. Posterior cerebellar artery
C. Basilar artery
D. Oculomotor nerve
E. Trochlear nerve

Figure 19

Posterior communicating artery
Anterior thalamoperforating artery
Basilar tip

P1 segment

P2 segment

Superior cerebellar artery
Posterior clinoid process
Anterior clinoid process
Posterior thalamoperforating
arteries

Anterior choroidal artery

TEOTImON® >

b

Figure 20
A. Ipsilateral oculomotor nerve
B. Contralateral oculomotor nerve
C. Contralateral posterior cerebral
artery
Ipsilateral posterior cerebral artery
Superior cerebellar artery
Basilar artery
Medial posterior choroidal artery
Internal carotid artery
Anterior choroidal artery

~mo MmO
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Figure 21
A. Frontal bone
B. Frontozygomatic suture
C. Zygomatic bone
D. Zygomatic arch
E. Periorbita

Figure 23

Superior cerebellar artery
Ipsilateral P2
Oculomotor nerve
Anterior choroidal artery
Ipsilateral P1

Tentorial edge

TEHOOW >

Figure 24
A. Basilar artery
B. Contralateral P1 segment
C. Ipsilateral P1 segment
D. Ipsilateral P2 segment

Figure 26

. Right A1 segment

Left A1 segment

Left A2 segment

Right A2 segment

Termatic artery of Wilder
Anterior communicating artery
Recurrent artery of Heubner
Anterior communicating vein
Pituitary stalk

Superior hypophyseal artery

SrIomEgaw

Figure 27
A. Tuber cinereum
B. Mamillary bodies



to the

Extradural Approach
Cavernous Sinus
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Answers (Extradural Approach to the Cavernous Sinus)

Figure

2

A. Dura covering optic nerve
B. Anterior clinoid process

. Oculomotor nerve
. Trochlear nerve

Maxillary nerve

C
D
E. Ophthalmic nerve
F.
G

. Mandibular nerve

Figure 3
A. Optic nerve

B

C.

D. Oculomotor nerve

E. Trochlear nerve

F. Ophthalmic nerve

G. Maxillary nerve
Figure 5

A. Clinoidal triangle

B. Supratrochlear triangle

C. Infratrochlear (Parkinson’s)

triangle

D. Anteromedial triangle

E. Anterolateral triangle

F. Posterolateral (Glasscock’s)

triangle

G. Posteromedial (Kawase’s) triangle

H. Oculomotor triangle
Figure 7

A. Optic nerve

B. Oculomotor nerve

C. Trochlear nerve

D. Ophthalmic nerve

E. Maxillary nerve

F. Mandibular nerve

G. Posterior trigeminal root

H. Trigeminal ganglion

. Optic strut
Clinoid segment of the internal
carotid artery

60

Figure 8

A. Clinoid segment of the internal

B.

Figure 9

SESRORS

carotid artery
Pituitary gland

Inferolateral trunk
Meningohypophyseal artery
Inferior hypophyseal artery
Tentorial artery

Dorsal meningeal artery

Figure 10

A.
B.

Inferolateral trunk
Meningohypophyseal trunk

C. Inferior hypophyseal artery
D.
E. Dorsal meningeal artery

Tentorial artery

Figure 11

A.

B.

Dorsal meningeal artery
Inferior petrosal sinus

Figure 12

THmoOwp

Motor root of trigeminal nerve
Sphenoid sinus

Sphenoid sinus

Infratemporal fossa

Side of the Clivus

Internal auditory canal
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Middle Fossa Approach to
the Internal Auditory Canal
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Answers (Middle Fossa Approach to the Internal Auditory Canal)

Figure 2

Geniculate ganglion

Tympanic segment of facial nerve
Labyrinthine segment of facial nerve
Meatal segment of facial nerve
Cisternal segment of facial nerve
Labyrinthine artery

HEY 0w

Figure 3

Facial nerve

Superior vestibular nerve
Inferior vestibular nerve
Cochlear nerve

Nervus intermedius

mo0wp

Figure 6

Posterior semicircular canal
Lateral semicircular canal
Superior semicircular canal

. Greater petrosal nerve

Tensor tympani muscle
Eustachian tube

Intrapetrous carotid artery
Incus

Malleus

Chorda tympani

Tympanic segment of facial nerve
Mastoid segment of facial nerve

. Labyrinthine segment facial nerve
Cochlea

ZEFR-TZOMmUN® e

Figure 7

Superior semicircular canal
Lateral semicircular canal
Utriculus

Sacculus

Posterior semicircular canal

SESROR- IS

Figure 8

Ampulla of the posterior semicircular canal
Endolymphatic canal

Common crus

Chorda tympani

oCOowp
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Anterior Petrosectomy
Approach to the Basilar
Artery
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Answers (Anterior Petros ectomy Approach to the Basilar Artery)

Figure

1

A. Internal carotid artery

QOmEHgow

Figure

. Posterior communicating artery
. Ipsilateral P1
. Contralateral P1
Oculomotor nerve
Contralateral superior cerebellar artery
. Ipsilateral superior cerebellar artery

2

A. Posterior trigeminal root and semilunar ganglion
B. Greater petrosal nerve

. Internal auditory canal

. Superior petrosal sinus

C
D. Petrous ridge
E
F.

Middle ear

Figure 3

A
B

C
D
E.

F.

. Inferior petrosal sinus

- Intrapetrous carotid artery

. Cochlea

. Internal auditory canal and facial nerve
Trochlear nerve
Posterior fossa dura

Figure 6

TQATHTOwW e

Posterior communicating artery
Ipsilateral P1

Ipsilateral P2

Superior cerebellar artery
Oculomotor nerve

Trochlear nerve

Trigeminal nerve

Anterior choroidal artery

Figure 8

OmMEYA®

AICA

Abducens nerve

Basilar artery

Superior cerebellar artery
Motor root trigeminal nerve
Inferior petrosal sinus
Clivus
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Preauricular Infratemporal Approach

Figures 1 to 3 are inserted here to show the anatomy of the infratemporal fossa prior to

showing how the subtemporal and petrousectomy approaches are extended to expose the
infratemporal fossa.

Lateral view of the infratemporal fossa. This exposure has been achieved by reflecting a

preauricular flap forward, removing the temporalis muscle and removing all but the posterior
edge of the mandible (arrow).

Identify the lettered structures:

A. E.
B. F.
C. G
D.

The maxillary artery and the mandibular nerve and their branches are the main neurovascular
structures in the infratemporal fossa.

The four structures in the infratemporal fossa are the mandibular nerve and its branches, the

maxillary artery and its branches, the pterygoid muscles and the pterygoid venous plexus. The

venous plexus has been removed in this case. The pterygoid muscles and the styloid process
and attached muscles have been removed to expose the anterior margin of the jugular
foramen. Note that the internal carotid artery enters the carotid canal which is located
immediately in front of the jugular foramen.

Identify the lettered structures:

IEEOWE
RErEmo

After entering the carotid canal the petrous segment of the internal carotid artery turns
medially behind the tensor tympani muscle (A) and the eustachian tube (B). Both the muscle

and eustachian tube have to be removed if the petrous segment of the internal carotid artery is
to be reflected forward out of the carotid canal

The next step in exposing the subtemporal-infratemporal fossa approach includes an

osteotomy of the anterior part of the zygomatic arch. Posteriorly the bone cut encircles the
area above the glenoid fossa.
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Answers (Preauricular Infratemporal Approach)

Figure 1 Figure 7
A. Superior head of the lateral A. Infraorbital branch of maxillary
pterygoid muscle artery
B. Inferior head of the lateral B. Posterior superior alveolar artery
pterygoid muscle C. Sphenopalatine branch of
C. Medial pterygoid muscle maxillary artery
D. Lingual branch of the mandibular D. Greater palatine artery
nerve E. Pharyngeal branch of maxillary
E. Inferior alveolar branch of the artery
mandibular nerve F. Maxillary nerve
F. Maxillary artery G. Infraorbital nerve
G. Internal jugular vein H. Posterior superior alveolar nerve
I. Vidian nerve
Figure 2 J. Greater palatine nerve
A. Accessory nerve K. Sphenopalatine ganglion
B. Hypoglossal nerve L. Auriculotemporal nerve
C. Ansa cervicalis
D. Vagus nerve Figure 8
E. Glossopharyngeal nerve A. Tensor tympani muscle
F. Ascending pharyngeal artery B. Eustachian tube
G. Internal carotid artery C. Styloid process and attached
H. External carotid artery muscles
I. Internal jugular vein D. Glossopharyngeal nerve
J. Mandibular nerve
K. Middle meningeal artery Figure 10
A. Eustachian tube
Figure 5 B. Tensor tympani muscle
A. Superior head of the lateral C. Cervical sympathetic trunk
pterygoid muscle D. Glossopharyngeal nerve
B. Inferior head of the lateral E. Vagus nerve
pterygoid muscle F. Accessory nerve
C. Mandibular condyle G. Internal jugular vein
D. Coronoid process of mandible H. Upper attachment of carotid sheath
Figure 6 Figure 16
A. Mandibular segment A. Ipsilateral vertebral artery
B. Pterygoid segment B. Contralateral vertebral artery
C. Pterygopalatine segment C. Vertebrobasilar junction
D. Lingual nerve D. AICA
E. Inferior alveolar nerve E. PICA
F. Auriculotemporal nerve
G. Chorda tympani
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I'ranscranial Approach
to the Orbit
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Answers (Transcranial Approach to the Orbit)

Figure 2

. Frontal nerve

. Lacrimal nerve

. Optic nerve

. Oculomotor nerve
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Figure 3
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Figure 4
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Figure 5
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Ophthalmic nerve
Maxillary nerve

. Mandibular nerve
. Maxillary artery

Internal carotid artery

. Optic nerve

Clinoid segment internal carotid
artery

Optic strut

Oculomotor nerve

Trochlear nerve

Frontal nerve

. Lacrimal nerve

Ophthalmic artery
Superior ophthalmic vein
Ciliary artery

Superior oblique muscle
Levator muscle
Superior rectus muscle
Lateral rectus muscle
Abducens muscle

Trochlear nerve

Frontal nerve

Lacrimal nerve

Nasociliary branch of ophthalmic
nerve

Ophthalmic artery

Superior ophthalmic vein
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Figure 6
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Figure 7
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Figure 8
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Nasociliary branch of ophthalmic
nerve
. Ophthalmic artery

Optic nerve

. Superior ophthalmic vein

Trochlear nerve

Nasociliary nerve

Ophthalmic artery

Superior ophthalmic vein
Oculomotor branch to inferior
oblique muscle

Inferior rectus muscle
Oculomotor branch to inferior
rectus muscle

Ciliary artery

Short ciliary nerves
Zygomatic branch maxillary nerve
Maxillary nerve

Motor root of the ciliary ganglion
Sensory root of the ciliary ganglion
Ciliary ganglion

Inferior trunk of oculomotor nerve
Nerve to medial rectus muscle
Abducens nerve

Nerve to inferior rectus muscle
Nerve to inferior oblique muscle
Short ciliary nerves
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Transcavernous Approach to
the Basilar Artery and
Intradural Approach to the
Cavernous Sinus

89
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Answers (Transcavernous Approach to the Basilar Artery and Intradural Approach to the

Cavernous Sinus)

Figure 3
A. Pituitary gland
B. Posterior clinoid process
C. Oculomotor nerve
D. Ophthalmic nerve
E. Internal carotid artery
F. Superior cerebellar artery
G. Posterior cerebral artery

Figure 4
A. Pituitary gland
B. Oculomotor nerve
C. Supraclinoid segment internal carotid artery
D. Superior cerebellar artery

Figure 7
A. Trochlear nerve
B. Ophthalmic nerve
C. Maxillary nerve
D. Horizontal segment internal carotid artery

Figure 8

Abducens nerve

Meningohypophyseal trunk

Vertical segment intracavernous carotid
Posterior bend intracavernous carotid
Trochlear nerve
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Subfrontal Extradural
Transcranial Approach to the
Clivus
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Answers (Subfrontal Extradural Transcranial Approach to the Clivus)

Figure 2

A. Lamina cribrosa of the ethmoid bone
B. Planum sphenoidale

Figure 4
A. Vomer
B. Middle nasal turbinate
C. Sphenoid sinus

Figure 5
A. Clinoid segment of the internal carotid artery

Figure 7
. Basilar trunk
. Right vertebral artery
. Left vertebral artery
. PICA
Anterior spinal artery
AICA
. Vertebrobasilar junction
- Clinoid segment internal carotid artery
Pituitary gland
Anterior intercavernous sinus
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Figure 8

. Pituitary stalk

Superior hypophyseal artery
Basilar trunk

Left vertebral artery

AICA

Hypoglossal nerve
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Cerebellopontine Angle
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Answers (Cerebellopontine Angle)

—

Figur

TQTmoOwy

Figure 3

rTOQmEmoaws

Figure 4
A.
B.
G-

Figure 5
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T

Figure 7

Saw»

Sternomastoid muscle
Splenius capitus muscle
Trapezius muscle
Semispinalis capitis muscle
Levator scapulae muscle
Posterior scalene muscle
Occipital artery

Greater occipital nerve

Longissimus capitis muscle
Semispinalis capitis muscle
Parotid gland

Internal jugular vein
Glossopharyngeal nerve
Superior oblique muscle
Inferior oblique muscle
Posterior belly digastric muscle

Superior oblique muscle
Inferior oblique muscle
Rectus capitis posterior major
muscle

Posterior arch of the atlas
Vertebral artery

Ventral root of C2

Rectus capitis posterior minor
muscle

Dorsal ramus of C2
Atlanto-occipital membrane

Posterior spinal artery
Posterior meningeal artery
Dorsal ramus of C1
Ventral ramus of C1

108

Figure 8

Superior cerebellar artery
Trigeminal nerve
Superior petrosal vein
AICA

Labyrinthine artery
Recurrent artery

Facial nerve
Vestibulocochlear nerve
Glossopharyngeal nerve
Vagus nerve

Abducens nerve

ATTEZQOT@mOOWe

Figure 9

Trigeminal nerve
Petrosal vein

Superior cerebellar artery
Vestibulocochlear nerve
Abducens nerve

PICA

AICA

QFmonNw»

Figure 10
A. Endolymphatic sac
B. Inferior petrosal vein

Figure 12

Inferior vestibular nerve
Superior vestibular nerve
Cochlear nerve

Facial nerve
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Presigmoid Approach
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Answers (Presigmoid Approach)

Figure 1
A.
B.
C.

Figure 2

TIZOTmMmoOw»

Figure 4

OEMEYO®mp

Figure 8

TQTmO 0wy

Figure 9

Mmoo

Superior petrosal sinus
Sigmoid sinus
Trautmann’s triangle

Abducens nerve
Vestibulocochlear nerve
Facial nerve

Trigeminal nerve
Trochlear nerve
Oculomotor nerve
Basilar artery

Superior cerebellar artery
Posterior cerebral artery

. Jugular bulb

Posterior semicircular canal
Superior semicircular canal

. Lateral semicircular canal

Facial nerve
Facial recess
Endolymphatic sac

Superior cerebellar artery
Trigeminal nerve
Abducens nerve
Vestibulocochlear nerve
Glossopharyngeal nerve
AICA

Trochlear nerve
Oculomotor nerve

Cisternal segment of facial nerve

. Meatal segment of facial nerve
Labyrinthine segment of facial nerve
Tympanic segment of facial nerve
Mastoid segment of facial nerve

Vestibulocochlear nerve

118

Figure 10
A. Singular nerve
B. Inferior vestibular nerve
C. Superior vestibular nerve
D. Facial nerve
E. Cochlear nerve

Figure 12

Vein of Labbé

Uncus

Superior cerebellar artery
Oculomotor nerve
Trochlear nerve
Trigeminal nerve
Vestibulocochlear nerve

QFEmoawmy

Figure 15

Superior cerebellar artery
. Posterior cerebellar artery
Internal carotid artery
Basilar artery

Abducens nerve

Facial nerve (transposed)
Oculomotor nerve
Trochlear nerve

@ >
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Retrocondylar, Transcondylar,
and Paracondylar
Modification of the
Far Lateral Approach
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Answers (Retrocondylar, Transcondylar, and Paracondylar Modification of the Far Lateral

Approach)

Figure 1

Vertebral artery
Inferior oblique muscle
Accessory nerve
Atlanto-occipital joint
Hypoglossal nerve
Occipital condyle

mTmoOOwp

Figure 2

Spinal root of accessory nerve
Medullary rootlets of accessory nerve
Inferior rootlet of hypoglossal nerve
Superior rootlet of hypoglossal nerve
Occipital condyle

Jugular tubercle

Vagus nerve

Glossopharyngeal nerve
PICA

CEmOmMEmUOw

Figure 3
A. Accessory nerve
B. Posterior spinal artery
C. Vertebral artery

Figure 4

Hypoglossal canal

Hypoglossal nerve
Glossopharyngeal nerve

Vagus nerve

Choroid plexus protruding from the
foramen of Luschka

F. PICA

Figure 5
A. Ipsilateral vertebral artery

B. Contralateral vertebral artery
C. Inferior olive
D
E
F

moowy

. PICA
. Vestibulocochlear nerve
. Jugular tubercle

A. Occipital artery

B. Posterior root of the transverse
process of C-1

C. C-2 dorsal root ganglion

D. Hypoglossal nerve

128

Figure 9
A. Occipital condyle
B. Atlanto-occipital joint
C. Atlantal condyle

Figure 10
A. Anterior spinal artery
B. Posterior spinal artery

Figure 11
A. Internal jugular vein
B. Internal carotid artery
C. Vagus nerve
D. Cervical sympathetic trunk
E. Longissimus capitis muscle

Figure 12
A. Internal carotid artery
B. Occipital artery
C. Accessory nerve
D. Hypoglossal nerve

Figure 14

Vagus nerve

Cervical sympathetic nerve
Glossopharyngeal nerve
Abducens nerve
Transposed facial nerve
Hypoglossal nerve
Trigeminal nerve

GOrPmona®m»

Figure 15

Internal carotid artery
Cervical sympathetic nerve
Stylohyoid muscle
Trochlear nerve
Trigeminal nerve
Abducens nerve
Hypoglossal nerve
Hypoglossal canal

TOQTIDmOOwe

Figure 16
A. Glossopharyngeal nerve
B. Vagus nerve
C. Accessory nerve
D. Hypoglossal nerve

"'""'li!illll|||||..............______“i



Infratentorial Supracerebellar,

Occipital Transtentorial, and

Combined Approaches to the
Pineal Region
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Answers (Infratentorial Supracerebellar, Occi
the Pineal Region)

Figure 2
A. Left internal cerebral vein
B. Right internal cerebral vein
C. Right basal vein
D. Left basal vein
E. Right common atrial vein
F. Splenium of corpus callosum

Figure 3

A. Cerebellomesencephalic fissure

B. Pulvinar exposed in lateral wall of
quadrigeminal cistern

C. Pulvinar exposed in atrium of lateral
ventricle

D. Superior colliculus

E. Trigeminal nerve

F. Trochlear nerve

G. Oculomotor nerve

H. Internal cerebral veins

L. Posterior cerebral artery

Figure 5

A. Right internal cerebral vein
Left Internal cerebral vein
. Left basal vein
. Right basal vein
Right common atrial vein
Left common atrial vein
. Superior vermian vein
. Precentral vein
Right posterior cerebral artery
Left posterior cerebral artery
Vermian branch superior cerebellar
artery
L. Splenium of corpus callosum

AErIomEmoow

Figure 7
A. Pineal gland
B. Superior colliculi
C. Right posterior cerebral artery
D. Left posterior cerebral artery
E. Right basal vein
F. Left basal vein
G. Superior cerebellar artery

pital Transtentorial, and Combined Approaches to

136

Figure 10

OTMmUQwE

Figure

MEOOW>

Trochlear nerve

Basal vein

Internal cerebral vein
Superior colliculus

Inferior colliculus

Lateral mesencephalic vein
Superior cerebellar artery

12

Superior colliculus

Inferior colliculus

Medial posterior choroidal artery
Trunks superior cerebellar artery
Posterior cerebral artery
Splenium of corpus callosum
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Answers (Coronal Cuts)

Figure 2
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Caudate nucleus
Lenticular nucleus

Anterior limb of internal capsule

Lenticulostriate arteries
Oculomotor nerve

Figure 4

moNwp

Superior temporal gyrus
Planum polare

Lamina terminalis
Caudate nucleus
Recurrent artery

Figure 6
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Basilar artery

Posterior cerebral artery
Anterior cerebral artery
Middle cerebral artery
Substantia nigra
Cerebral peduncle
Thalamus

Figure 7

monwp

Figure 8

FIQMEYNWR

Anterior choroidal artery
Posterior cerebral artery
Anterior cerebral artery
Internal cerebral vein
Hippocampus

Hippocampus
Uncus

Limen insulae
Planum polare
Planum temporale
Heschl’s gyrus
Sylvian point
Collateral trigone
Calcar avis
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Figure 9
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Figure
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Figure
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Figure

mo 0wy

Figure
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Anterior choroidal artery

P1 segment of posterior cerebral
artery

Oculomotor nerve

Fimbria of fornix

Basal vein

12

Oculomotor nerve
Trochlear nerve

Posterior cerebral artery
Superior cerebellar artery
Amon’s horn
Parahippocampal gyrus
Dentate gyrus

Calcar avis

Bulb of the corpus callosum

13

Internal cerebral vein
Basal vein

Vein of Galen
Ambient cistern
Quadrigeminal cistern

14

Anterior commissure
Habenular commissure
Stria medullaris thalami
Mamillary body
Hypothalamic sulcus

15

Tapetum of corpus callosum the at
the junction of the roof and lateral
wall of the atrium

Collateral sulcus

Collateral eminence

Right pulvinar

Left pulvinar

Anterior commissure

Posterior commissure

Aqueduct



Cerebellum and Fourth
Ventricle
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22.

23.

24.

. The nodulus has been elevated to provide a view into the left lateral recess of the fourth

ventricle. Note that the superior half of the roof of the fourth ventricle is formed by the
lingula and superior medullary velum in the midline and the superior cerebellar peduncles
laterally. The inferior half of the roof of the fourth ventricle is formed by inferior medullary
velum and tela choroidea. The fastigium (arrow) is located in the midline at the junction of
the superior and inferior half of the roof of the fourth ventricle. Note that the superior
cerebellar artery courses on the superior cerebellar peduncle. The AICA courses on the
middle cerebellar peduncle. The PICA courses on the inferior cerebellar peduncle.

The cerebellar hemispheres have been removed to expose the floor of the fourth ventricle.
The tela choroidea is attached along the lateral margins of the inferior half of the fourth
ventricle along small elevated ridges, called the tenia.

Identify the lettered structures:

A. E.
B. F.
C. G.
D. H.

Enlarged view of the floor of the fourth ventricle.

Identify the lettered structures:

QEEZSARE P
ZZrR=r-mD

Anterior view of the brainstem and the major cerebellar arteries.

Identify the lettered structures:

SRSt e
AETDO
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Answers (Cerebellum and Fourth Ventricle)

Figure 1
A.
B.

C
D.
E

F
G.
H

Figure 2

A.
B.

Figure 3
A.

SRl FoR N R R

Figure 4

MO 0w

Figure 5
A.
B.

Qmmon

Vermis Hemisphere
Lingula None
Central lobule Wings of central
lobule
. Culmen Quadrangular lobule
Declive Simple lobule
. Folium Superior semilunar
lobule
. Cerebellomesencephalic fissure
Primary fissure
. Postclival fissure

Posterior cerebral artery
Superior cerebellar artery

Lateral mesencephalic vein

. Vein of pontomesencephalic sulcus

Pontotrigeminal vein

Hemispheric vein

Trochlear nerve

Duplicate superior cerebellar artery
Superior cerebellar peduncle
Middle cerebellar peduncle

Lateral mesencephalic sulcus
Interpeduncular sulcus

Lingula

Central lobule

Culmen

Vein of superior cerebellar peduncle
Vein of cerebellomesencephalic
fissure (precentral vein)

Vein of superior cerebellar peduncle
Vein of cerebellomesencephalic
fissure

Superior cerebellar artery

Lingula

Superior cerebellar peduncle
Middle cerebellar peduncle

Yes

160

Figure 6

. Nodule

Choroid plexus

Median sulcus

Sulcus limitans

Facial colliculus

Lingula

Superior medullary velum

Vein of superior cerebellar peduncle
Vein of cerebellomesencephalic
fissure

J.  Superior cerebellar artery

~TZoTmmoUNwE

Figure 7

A. Superior limb of cerebellopontine
fissure
Inferior limb of cerebellopontine
fissure
Middle cerebellar peduncle
Abducens nerve
Facial nerve
Vestibulocochlear nerve
Pontomedullary sulcus
Flocculus
Choroid plexus protruding from the
foramen of Luschka
AICA
PICA

w0

SFmOomEo0

~ =

Figure 8

Vermis Hemisphere

Tuber Gracile and inferior
semilunar lobule

Pyramid Biventral lobule

Uvula Tonsil

Horizontal fissure

Suboccipital fissure

Tonsillobiventral (secondary) fissure

>

mTmoaw
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Figure 9

Accessory nerve

Hypoglossal nerve

PICA

Vertebral artery

Obex

Inferior cerebellar peduncle
Dentate ligament

Foramen of Magendie and floor of
fourth ventricle

TOMmMO AW

Figure 10
A. Pyramid
B. Uvula
C. Tela choroidea in the roof of the
fourth ventricle

Figure 12

Inferior medullary velum

Tela choroidea

Rhomboid lip

Vein of the cerebellomedullary
fissure

E. Vein of the lateral recess

oSnwp

Figure 13

. Medial trunks of the PICAs
Lateral trunks of the PICAs
Uvula

Inferior medullary velum
Tela choroidea

SECNol- IS

Figure 14

Main trunk of the left PICA
Medial trunk of the left PICA

Tela choroidea with choroid plexus
Inferior medullary velum
Telovelar junction

Uvula

Tenia choroidea

QTmmoNwe
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Figure 15

Superior cerebellar peduncle
Inferior cerebellar peduncle
Stria of medullaris

Rhomboid lip of lateral recess
Vagus nerve

Median sulcus

Facial colliculus

Obex

TQTmHOOw»

Figure 16

A. Inferior cerebellar peduncle, Inferior
medullar velum and flocculi

B. Junction tela choroidea and
rhomboid lip

C. Inferior cerebellar peduncle and
rhomboid lip

D. Tela choroidea

Figure 18

Trigeminal nerve
Vestibulocochlear nerve
Glossopharyngeal nerve

Vagus nerve

Lateral medullary segment PICA
Tonsilomedullary segment PICA
Telovelotonsillar segment PICA
Cranial loop PICA

Caudal loop PICA

FIOoTmUNws

Figure 20
A. Superior cerebellar peduncle
B. Inferior cerebellar peduncle
C. Middle cerebellar peduncle

Figure 22
A. Calamus scriptorius

. Median sulcus
Sulcus limitans
Facial colliculus
Locus ceruleus
Tenia choroidea
Stria medullaris
Superior fovea

TOTMmONw



Answers (Cerebellum and Fourth Ventricle) Continued

Figure 23

A.
. Vagal triangle

ZErRSrIOMEUOW

Hypoglossal triangle

Area postrema

Funiculus separans

Inferior fovea

PICA

Median sulcus

Sulcus limitans

Vestibular area

Stria medullaris

Cochlear area

Inferior cerebellar peduncle

. Tenia choroidea

Obex

Figure 24

ATTEIZQTIOmOO®y

Basilar artery

Superior cerebellar artery
AICA

Vertebral artery

PICA

Abducens nerve
Trigeminal nerve

Facial nerve
Vestibulocochlear nerve
Anterior spinal artery
Middle cerebellar peduncle
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TI'wo-piece Orbitozygomatic
Craniotomy
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Answers (Two-piece Orbitozygomatic Craniotomy)

Figure 1
A. Frontal bone
B. Zygomatic bone
C. Temporal bone

Figure 2
A. Keyhole
B. Pterion
C. Coronal suture
D. Squamosal suture
E. Frontozygomatic suture

Figure 4

Frontal bone
Zygomatic bone
Temporal bone
Temporal bone
Frontal bone
Sphenoid bone

mmoawp

Figure 5
A. Optic nerve
B. Internal carotid artery
C. Oculomotor nerve
D. Posterior communicating artery
E. Middle cerebral artery

Figure 6
A. Internal carotid artery
B. Optic nerves
C. Optic chiasm
D. Ipsilateral A-1
E. Ipsilateral A-2

Figure 7
A. Pituitary stalk
B. Oculomotor nerve
C. A-1

Figure 8
A. Optic tract
B. Oculomotor nerve
C. Posterior communicating artery

Figure 9

Trochlear nerve
Oculomotor nerve
Periorbita

Optic nerve in optic sheath
Optic strut

Upper dural ring

mmoNwe
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Figure 10

Ommonwp

Mandibular nerve
Maxillary nerve
Ophthalmic nerve
Trochlear nerve
Oculomotor nerve
Optic nerve

Greater petrosal nerve

Figure 11

A.
B.
Ca
D.

Greater petrosal nerve
Mandibular nerve
Trochlear nerve
Oculomotor nerve

Figure 12

A.
B.
L.
D.

E.

SCA

PCA

Posterior communicating artery
Internal carotid artery
Oculomotor nerve

Figure 13

A.
B.
C.
D.

E,

Upper head lateral pterygoid muscle
Mandibular nerve

Bulbus sphenoid sinus

Periorbita

Maxillary nerve

Figure 14

A.

B.

Maxillary artery
Lingual nerve

Figure 15

Mmoo AW

Inferior alveolar nerve
Lingual nerve

Maxillary artery

Bulbus sphenoid sinus
Auriculotemporal nerve
Middle meningeal artery

Figure 16

moawe

Inferior alveolar nerve
Lingual nerve

Lateral pterygoid plate
Medial pterygoid muscle
Internal carotid artery




One-piece Orbitozygomatic
Craniotomy
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Answers (One-piece Orbitozygomatic Craniotomy)

Figure 1
A.
B.
C.
13.

Figure 2
A.
B.
C.
D.

Figure 3
A.
B.
C-
D.
E.

Figure 5
A.

OmEmoOw

Figure 6

mmo oW

Figure 7

mmo0wy

Frontal bone
Zygomatic bone
Temporal bone
Superior temporal line

Keyhole

Pterion

Coronal suture
Squamosal suture

Frontal bone
Frontozygomatic suture
Zygomatic bone
Temporal bone

Pterion

Optic chiasm

A-1

Internal carotid artery

Posterior communicating artery
M-1

Sylvian vein

Pituitary stalk

Optic nerve

Internal carotid artery

SCA contralateral

PCA contralateral
Oculomotor nerve

Dominant thalamoperforating
artery

Oculomotor nerve

Posterior communicating artery
Internal carotid artery

Anterior choroidal artery

Optic nerve

A-1
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Figure 8

A. PCA ipsilateral

PCA contralateral

Basilar artery

Oculomotor nerve

Internal carotid artery

Posterior communicating artery
Posterior thalamoperforating artery
Anterior thalamoperforating artery

TOmMEDOW

Figure 9

>

Dural layer over the oculomotor
and trochlear nerves
Ophthalmic nerve

Maxillary nerve

Mandibular nerve

Optic nerve

mo 0w

Figure 10

Petrous carotid artery

Greater petrosal

Middle meningeal artery
Branches of mandibular nerve
Upper head lateral pterygoid
muscle

F. Chorda tympani

monOwy

Figure 11

A. Maxillary artery

B. Lower head lateral pterygoid
muscle

Auriculotemporal nerve
Masseter nerve

Buccal nerve

Lateral pterygoid plate
Mandibular condyle

OmEO 0

Figure 12

A. Optic nerve

Carotid artery (clinoid segment)
Oculomotor nerve

Trochlear nerve

Ophthalmic nerve

Maxillary nerve

Recurrent meningeal branch
ophthalmic artery
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Answers (One-piece Orbitozygomatic Craniotomy) Continued

Figure 13

Q@mmoUNwmp

Mandibular nerve
Maxillary nerve

Lingual nerve

Inferior alveolar nerve
Auriculotemporal nerve
Superior ophthalmic vein
Buccal nerve

Figure 15

A
B

. Levator palatini muscle

. Internal carotid artery

C. Mandibular condyle

D

E.

. Glossopharyngeal nerve
Maxillary nerve

Figure 16

Qammoowe

Geniculate ganglion

Greater petrosal nerve

Eustachian tube

Tensor tympani muscle
Mandibular nerve

Cartilaginous part eustachian tube
Nasopharynx
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Endonasal Approach
to the Sella
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Endonasal Approach to the Sella

Much of the frontal lobe has been removed to expose the anterior cranial fossa. Open the
anterior cranial fossa floor in the midline between the orbits. Remove the frontal and
ethmoid sinuses and expose the nasal septum from the area just above the nares back to the
face of the sphenoid. A dissector has been placed along the course that the endonasal
speculum will take.

Identify the lettered structures:

A. C.
B. D.

View from above following the removal of the left orbit and upper part of the left maxillary

sinus. The left alveolar process has been preserved as has been part of the nasal septum.
Identify the lettered structures:

A. C.
B.

The endonasal speculum has been advanced to the face of the sphenoid on the left side of
the septum.

Identify the lettered structures:
A. B.

The speculum has been opened so that the septum is displaced to the right of the midline.
The speculum can be advanced in either nostril.
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10.

L.

12,

13.

14.

The endonasal speculum has been advanced to the face of the sphenoid sinus.
Identify the lettered structures:

A. D.
B. E.
C. F

Lateral wall of the nasal cavity.

Identify the lettered structures:

Q==

SR e

This is the midline view with the septum intact. The dotted line shows the area where the
septum is separated from the face of the sphenoid.

The superior and middle turbinates have been removed.
Identify the lettered structures:

A. C.
B.

The lateral wall of the nasal cavity has been removed to expose the ethmoid air cells in the
wall of the orbit and the maxillary sinus below the orbit.

The letters are on the terminal branches of what arteries:
A. B.

Identify the lettered structures:
G D.

The lateral wall of the ethmoid air cells has been removed to expose the periorbita lateral to
the nasal cavity. There are a number of prominences in the maxillary and sphenoid
sinuses.

List the structures which the lettered prominences overlie:

A. D.
B. E.
c.
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19.

20.

21.

22,

Anterior view of dissection shown in Figure 18. The dissection extends through the orbit,
nasal cavity, and maxillary sinus.

Identify the lettered structures:

A. D.
B. E.
C.

The posterior part of the septum has been removed to expose the body of the sphenoid and
the sphenoid ostia.

The sphenoid sinus has been opened.
Identify the lettered structures:

A. C.
B.

The bone over the sella and along the medial wall of the cavernous sinus has been removed
to expose the sellar dura and the cavernous segment of the internal carotid artery.
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24.

25.

26.

27,

28.

Another specimen, in which a section has been extended through the nasal cavity and
maxillary sinus, shows the relationships at the front of the sphenoid sinus.

Identify the lettered structures:

A.
B.

The turbinates have been removed to expose the ostia and the junction of the vomer with
the face of the sphenoid bone.

Enlarged view.

The face of the sphenoid has been opened to identify the sphenoid septi. These septi are
often not located in the midline. A better determinate of the midline is the spike on the
face of the sphenoid. Note in Figure 25 that the vomer attaches to the face of the sphenoid
strictly in the midline, so it is to be used to line up the nasal speculum in the midline rather
than using the septae within the sinus as the predictor of the midline.

The bone in front of the cavernous sinus and sella has been removed.
Identify the lettered structures:

A. c.
B. D.

The optic chiasm has been elevated to expose the pituitary gland.
Identify the lettered structures:

A. C.
B.
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29,

A-C. Upper and lower surfaces of the pituitary gland. In your dissection, try to separate
the anterior and posterior lobes while preserving the stalk and pars tuberalis, which wraps
around the lower part of the stalk.

D-F. Superior, posterior, and inferior views of another pituitary gland. Note the different
shapes of the glands shown in A-C and D-F.
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Answers (Endonasal Approach to the Sella)

Figure 1
A. Ethmoid sinus
B. Nasal septum
C. Middle turbinate
D. Inferior turbinate

Figure 2
A. Floor of maxillary sinus
B. Ethmoid air cells
C. Body of sphenoid bone

Figure 3
A. Sphenoid ostia
B. Body of sphenoid bone

Figure 5
A. Nasal septum
B. Maxillary sinus
C. Infraorbital nerve
D. Optic nerve

Figure 6
A. Perpendicular plate of ethmoid
B. Septal cartilage
C. Vomer

Figure 7
A. Middle meatus
B. Sphenoid sinus
C. Inferior turbinate
D. Middle turbinate
E. Superior turbinate

Figure 8
A. Inferior turbinate
B. Middle turbinate
C. Superior turbinate
D. Maxillary nerve
E. Nasolacrimal duct
F. Sphenoid sinus
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Figure 9

Inferior meatus
Inferior turbinate
Middle meatus
Middle turbinate
Superior turbinate
Eustachian tube

mMEHOO® >

Figure 10

Nasolacrimal duct
Inferior meatus
Inferior turbinate
Middle meatus
Middle turbinate
Superior meatus
Superior turbinate

G@mmo0Owp

Figure 12
A. Nasolacrimal duct
B. Ostium of maxillary sinus
C. Drainage path of frontal sinus

Figure 13
A. Maxillary artery
B. Ophthalmic artery
C. Maxillary sinus
D. Infraorbital nerve
Figure 14
A. Infraorbital nerve
B. Maxillary nerve
C. Superior orbital fissure
D. Optic nerve
E. Carotid artery
Figure 15

A. Trochlear nerve
B. Frontal nerve
C. Lacrimal nerve

Figure 16

Trochlear nerve
Frontal nerve
Lacrimal nerve
Optic nerve
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Answers (Endonasal Approach to the Sella) continued

Figure 17
A. Ophthalmic artery
B. Superior oblique muscle
C. Superior ophthalmic vein
D. Nasociliary nerve

Figure 18

Infraorbital nerve
Maxillary sinus
Nasolacrimal duct
Nasal Septum
Zygomatic nerve

monwp

Figure 19

Maxillary sinus
Ethmoid sinus
Inferior turbinate
Middle turbinate
Nasal septum

Mo Owe

Figure 21
A. Sphenoid septum
B. Cavernous segment carotid artery
C. Pituitary stalk

Figure 23
A. Optic nerve
B. Infraorbital nerve
C. Middle turbinate

Figure 27
A. Cavernous carotid artery
B. Petrous carotid artery
C. Infraorbital nerve
D. Pterygopalatine fossa

Figure 28
A. Ophthalmic artery
B. Anterior intercavernous sinuses
C. Superior hypophyseal artery
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