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Volume 1
Video 7.1 Ultrasound-guided puncture of the right common femoral artery. 
The transverse projection allows the operator to visualize the needle (arrow-
heads) as it  reaches the femoral artery. Slight compression of the artery is seen 
just before the needle punctures the vessel wall.
Video 7.2 Femoral artery access and sheath placement from the point of 
view of the operator.
Video 8A.1 Case 1. Patient with sellar and suprasellar Rathke’s cleft  cyst. (Kris 
Moe and Laligam N. Sekhar.)
Video 8A.2 Case 2. Patient with colloid cyst of the 3rd ventricle. (Richard 
Ellenbogen.)
Video 8A.3 Case 3. Patient with a hypothalamic pilocytic astrocytoma, with 
hemorrhage. (Surgeon: Laligam N. Sekhar.)
Video 10.1 Technique of the  intradural clinoidectomy and the microsurgical 
clipping technique for a left superior hypophyseal region internal carotid artery 
aneurysm. 
Video 11.1 Intradural anterior clinoidectomy and clipping of a ClinSeg aneu-
rysm (anterolateral variant) is demonstrated.
Video 13.1 Anterior communicating artery aneurysm. Indocyanine green 
angiography and endoscopy monitorings during an anterior communicating 
artery aneurysm surgery. (Yoko Kato, Mohsen Nouri.)
Video 14.1 Case 1. Aneurysm  arising from a dominant right A1 of the ante-
rior cerebral artery.
Video 14.2 Case 1. Second operation, aneurysm recurrence at the site of the clip.
Video 14.3 Case 2. Operation of a large ACOM artery aneurysm.
Video 14.4 Case 3. Operation of an aneurysm  lling predominantly via a 
large left A1 artery.
Video 14.5 Case 4. Operation of the complex ACOM artery aneurysm, with a 
very broad neck and both the A2 branches arising from the sac of the aneurysm.
Video 15.1 Clipping of an unruptured, multilobulated A3 aneurysm through 
the interhemispheric approach is demonstrated.
Video 16.1 Clipping of an unruptured M2 aneurysm through the transsylvian 
approach is demonstrated.
Video 17.1 Case 1. Surgery for a large basilar tip aneurysm with a complex neck.
Video 17.2 Case 2. Surgery for a basilar t ip aneurysm with a neck just below 
the posterior clinoid.
Video 17.3 Case 3. Surgery for a very large basilar tip aneurysm in a patient 
who also had a Rathke’s cleft cyst.
Video 17.4 Case 4. Surgery for a very complex and wide neck, with incorpo-
ration of the origins of the left  P1 segment of the PCA.
Video 17.5 Case 5. Surgery for a very large complex basilar t ip aneurysm, 
with both posterior cerebral arteries arising from the neck of the aneurysm, 
and descending.
Video 17.6 Case 6. Surgery for a large basilar tip aneurysm, with a broad neck.
Video 17.7 Case 7. Surgery for the aneurysm extending into the left  PCA, 
with two perforating vessels arising from P1.
Video 17.8 (a) Case 8. First  surgery for a basilar tip aneurysm tilted towards 
the right side due to the tilt  of the basilar t ip, and appearing to arise more 
from the right posterior cerebral artery. (b) Third surgery for case 8. Aneurysm 
clipping and a bypass was performed to the PCA, with terminal BA occlusion.
Video 17.9 Case 9. Surgery for a broad-necked basilar tip aneurysm.
Video 17.10 Case 10. Surgery for multilobular basilar tip aneurysm leaning 
to the left , and with a two position of the left  PCA.
Video 17.11 Case 11. Surgery for a wide-neck basilar tip aneurysm with neck 
at the base of the dorsum sellae.
Video 17.12 Case 12. Surgery for a very low, broad-neck basilar tip aneurysm.
Video 17.13 Case 14. Surgery for a very complex basilar t ip aneurysm with 
multiple coils.
Video 17.14 Case 15. Surgery for the partially thrombosed giant BA tip 
aneurysm.

Video 17.15 Case 16. Surgery for a very broad-based BA tip aneurysm, with 
the neck apparently extending onto the right SCA. 
Video 17.16 Case 17. Surgery for case 17 of the aneurysm of the verte-
bro-basilar system. Aneurysm  lls from P2 PCA.
Video 17.17 Case 18. Surgery for a large thrombosed PCA aneurysm, which 
is greater in its vertical dimension.
Video 18.1 Surgical clipping of vertebrobasilar junction aneurysms with an 
extended retrosigmoid craniotomy approach is demonstrated.
Video 20.1 Case 1. Surgery for an aneurysm with a very broad neck, which 
extended from inferiorly to the posterior and superior aspects of the ACOMM 
area.
Video 20.2 Case 2. Surgery for an ACOMM aneurysm with a large neck.
Video 20.3 Case 3. Surgery for a complex PCOM aneurysm with a very broad 
neck incorporating the anterior choroidal artery origin.
Video 20.4 Case 4. Surgery for a very large basilar tip aneurysm in a patient 
who also had a Rathke’s cleft  cyst.
Video 20.5 Case 5. Surgery for a very low, broad-necked basilar t ip aneurysm.
Video 20.6 Case 6. Surgery for a very broad-based BA tip aneurysm, with the 
neck apparently extending onto the right SCA.
Video 20.7 Case 7. Surgery for a very complex basilar t ip aneurysm with mul-
tiple coils.
Video 20.8 Case 11. Surgery for a fusiform VA aneurysm.
Video 20.9 Case 12. Surgery for case 12 VA dissecting aneurysm and the 
RAG bypass from the V3 to PICA.
Video 21.1 Low- ow ECIC bypass-STMC anastomosis.
Video 21.2 High  ow ECIC bypass. ECA-M2 bypass with RAG.
Video 21.3 Management of intraoperative rupture of a giant ICA-anterior 
choroidal aneurysm facilitated by adenosine induced asystole.
Video 21.4 Clipping of a giant thrombosed previously coiled basilar top 
aneurysm. A FTOZ, extradural anterior clinoidectomy and intradural poste-
rior clinoidectomy were employed. Through a transsylvian approach, partial 
decompression of the aneurysm of coils and thrombus to free the neck of the 
aneurysm followed by clipping was carried out. A short period of temporary 
clipping of basilar trunk was done just before clipping.
Video 21.5 Trapping of RA1 fusiform aneurysm.
Video 21.6 Aneurrysmorrhaphy of a giant right ICA-opthalmic aneurysm. 
A protective RAG ECA-M2 bypass graft  was performed to protect the patient 
from ischemia during the period of prolonged temporary clamping.
Video 21.7 Clipping of a giant basilar top aneurysm through a right FTOZ cra-
niotomy, extradural anterior clinoidectomy, and intradural post clinoidectomy. 
Two large, curbed titanium clips were used to completely occlude the aneu-
rysm with preservation of parent arteries that was con rmed by intraoperative 
ICG angiography and postoperative CTA and DSA.
Video 21.8 Aneurysmorrhaphy of a right giant vertebral aneurysm through 
a far lateral approach.
Video 21.9 Clipping of a giant ventral-wall right ICA aneurysm. A small resid-
ual aneurysm was left  at  the end of the clipping in order to not risk anterior 
choroidal artery and perforators from ICA.
Video 23A.1 The video from Case 1 demonstrates the use of the Alligator 
Retrieval Device for removing a migrated coil during treatment of an anterior 
communicating artery aneurysm.
Video 23A.2 The video from Case 2 demonstrates ideal management of an 
intraoperative aneurysm rupture during coiling of an anterior communicating 
artery aneurysm.
Video 23A.3 The video from Case 3 demonstrates management of an intra-
operative thrombus during coiling of a ruptured posterior communicating 
artery aneurysm.
Video 25.1 Case 1. Clip reconstruction of very large right-middle cerebral 
artery aneurysm.
Video 25.2 Case 2. Surgery for a dysplastic A2 aneurysm. A3 to A3 side-to-
side anastomosis was performed.
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Video 25.3 Case 3. Surgery for a patient who had a spontaneous occlusion 
of PICA with aneurysm formation of collaterals. Patient underwent a PICA to 
PICA anastomosis.
Video 25.4 Case 4. Patient has a dysplastic MCA aneurysm. Patient under-
went a M2-M2 side-to-side and end-to-side bypass.
Video 25.5 Case 5. Patient with a M1-MCA aneurysm. Patient underwent a 
side-to-side anastomosis with distal occlusion.
Video 25.6 Case 6. Child with M1-MCA fusiform aneurysms; resection of 
aneurysms and radial artery graft  interposition.
Video 25.7 Case 8. Patient with large VA aneurysm. Patient underwent an 
occipital artery to PICA bypass and aneurysm occlusion.
Video 25.8 Case 9. Male patient with a giant terminal ICA aneurysm who 
underwent a RAG bypass with aneurysm clipping.
Video 25.9 Case 10. Female patient with a giant MCA aneurysm who under-
went a left  ECA to superior M2 division RAG bypass, a superior M2 branch to 
inferior M2 division side-to-side bypass. 
Video 25.10 Case 11. Female patient with a cavernous aneurysm and failed 
pipeline embolization device placement who underwent a saphenous vein 
graft placement from the left  internal carotid artery to the M2 bifurcation of 
the middle cerebral artery and proximal clipping of the aneurysm.
Video 25.11 Case 12. Patient with moyamoya. The  rst surgery performed 
was a left-sided RAG bypass from ICA to MCA.
Video 25.12 Case 12. Patient with Moyamoya. The second surgery per-
formed was a right STA to M4 bypass.
Video 25.13 Case 13. Male patient with a midbasilar fusiform aneurysm who 
underwent a left  ECA to PCA bypass with RAG interposition. Distal occlusion of 
the midbasilar aneurysm was performed to preserve an AICA arising from the 
proximal neck of the aneurysm.
Video 25.14 Case 15. Female patient with a giant BA tip aneurysm and a 
history of multiple coiling who underwent a left  transpetrosal approach, place-
ment of saphenous vein graft  from the vertebral artery on the left side to the 
left  posterior cerebral artery, and occlusion of the upper basilar artery just infe-
rior to the superior cerebellar artery.
Video 25.15 Patient 16. A case of a dissecting VA aneurysm and severe ste-
nosis of PICA. Patient underwent a RAG bypass from VA to PICA with aneurysm 
occlusion.
Video 25.16 Case 17. Male patient with a giant left-middle cerebral 
artery-M1 segment aneurysm who underwent a RAG from ECA to M2 bypass 
with proximal aneurysm occlusion.
Video 25.17 Case 17. Second surgical procedure. The video shows the lobec-
tomy and distal occlusion of the aneurysm.
Video 26.1 A 73-year-old male who presented with expressive aphasia and a 
partially thrombosed, giant serpentine left  MCA aneurysm. The aneurysm was 
exposed through a pterional craniotomy and the in ow and out ow arteries 
were temporary clipped. A thrombectomy decompressed the aneurysm mass 
to bring the transected arterial ends together. An end-to-end anastomosis 
was performed with running 9–0 suture and intraoperative indocyanine-green 
video angiography demonstrated patency of the bypass. Postoperative angi-
ography con rmed  lling of the MCA territory through a patent anastomosis.
Video 26.2 A 49-year-old woman with right-sided numbness and dizziness 
due to mass e ect from a right giant, thrombotic PICA aneurysm. After expos-
ing it through a far lateral approach and with direct clipping, the clip slid down 
the neck, occluding PICA and the parent vertebral artery. The clip was removed 
and PICA-PICA bypass was performed. The p3 PICA segments were mobilized 
together in the posterior midline. A side-to-side anastomosis with 10–0 run-
ning sutures was performed, sewing the deep walls from inside the lumen, 
and then the super cial walls from outside the lumen. After bypass patency 
was con rmed with indocyanine-green video angiography, the aneurysm was 
trapped and debulked. Postoperative angiography con rmed complete occlu-
sion of the aneurysm, patency of the bypass, and retrograde  lling of the right 
p1 and p2 segments.
Video 27.1 Case 1. Surgery in a male patient with a frontoparietal arteriove-
nous malformation, Spetzler-Martin Grade 4.
Video 27.2 Case 2. Surgery for a medial frontal and septal area AVM supplied 
by branches of the right A2 anterior cerebral artery, as well as a large vessel 
originating from the anterior communicating artery.  
Video 27.3 Case 3. Surgery for a very large AVM in the right frontal lobe, 
Spetzler-Martin grade 4.
Video 27.4 Case 4. Surgery in a child with a large and complex AVM in the 
right frontoparietal region in the motor-sensory area, Spetzler-Martin grade 4.

Video 27.5 Case 5. Surgery of a large Spetzler Martin grade 4 AVM in the 
medial frontoparietal area, with some high-risk features including a perinidal 
aneurysm, deep venous drainage, and venous aneurysm of the vein.
Video 27.6 Case 6. Surgery of a medial right frontal AVM, Spetzler-Martin 
grade 4, which was very large and bordering the ventricle.
Video 27.7 Case 7. Surgery for a very large Spetzler-Martin grade IV AVM of 
the right basal frontal region, the insula, and the caudate nucleus area.
Video 27.8 Case 8. Surgery for a large Spetzler-Martin grade II AVM in the 
medial frontal area, abut ting the premotor region.
Video 27.9 Case 9. Surgery for a left temporal AVM Spetzler-Martin grade 
3 with a large draining vein posteriorly that had developed a venous aneu-
rysm with some stenosis of the venous out ow. In addition, the patient had a 
left-middle cerebral artery bifurcation aneurysm and a small anterior commu-
nicating artery aneurysm.
Video 27.10 Case 10. Surgery for AVM located just above the region of the 
cerebellar pontine angle. 
Video 27.11 Case 11. Surgery for a large left occipital polar, Spetzler-Martin 
grade 3 AVM.
Video 27.12 Case 12, surgery for a deep frontal AVM Spetzler-Martin grade 
4 located in the caudate internal capsule region.
Video 27.13 Case13. Surgery for a Spetzler-Martin grade 3 AVM in the 
post-sensory region on the left parietal area.
Video 30.1 Resection of a right temporal arteriovenous malformation.
Video 30.2 Resection of a left parafalcine arteriovenous malformation.
Video 34.1 Surgical techniques for resection of supratentorial cavernous 
malformations.
Video 35.1 The microsurgical technique for brainstem cavernous malfor-
mations. Case 1 is a 44-year-old patient with a ventral midbrain cavernous 
malformation operated through an ipsilateral transsylvian approach. Case 2 
illustrates the use of a subtemporal approach and the microsurgical technique 
for the resection of a pontine cavernous malformation in a 26-year-old patient. 
Case 3 is a 24-year-old patient with ventral pontine cavernous malformation, 
the lesion was removed using a left  transpetrosal (Kawase) approach. Case 4 
illustrates the use of a left  far lateral approach to remove a ventral pontine 
cavernous mal-formation in a 6-year-old child. Case 5 illustrates the use of the 
subocciptal approach for the resection of a cervicomedullary junction cavern-
ous malformation.
Video 39A.1 Case 1. Patient with dural arteriovenous  stula in the ethmoidal 
region. Dural arteriovenous  stula supplied by branches of extradural vessels as 
well as left  frontal arteries.
Video 39A.2 Case 2. Patient with dural arteriovenous  stula in the torcular 
region.
Video 39A.3 Case 3. Patient with dural AV  stula arising from the branches 
of the vertebral artery on the right side in the region of the foramen magnum 
with severe venous congestion of the cervical spinal cord and resulting pro-
gressive myelopathy.
Video 40.1 The key steps in performing carotid endarterectomy from a vas-
cular surgery standpoint. (Carotid Endarterectomy: Vascular Surgery Perspec-
tive, by Dipankar Mukherjee MD and Elias Kfoury MD.)
Video 42.1 Mo.Ma Case. This animation demonstrates the use of a Mo.Ma 
proximal protection device (Medtronic, Minneapolis, Minnesota). A diagnos-
tic catheter, usually a Simmons-2 (Terumo, Somerset, New Jersey), with a 035 
wire is advanced into the ECA. A sti  Supra Core wire (Abbot t Vascular, Abbot t 
Park, Illinois) is advanced into the ECA, and the Simmons-2 is exchanged for 
the 9F Mo.Ma device. The ECA and CCA balloons are in ated to achieve  ow 
arrest. A Spartacore wire (Abbot t Vascular) is used to cross the lesion, and a 
carotid stent is deployed across the lesion. Poststent angioplasty is performed. 
Debris is removed by suction aspiration. Flow is restored, and the MoMa sheath 
is removed.  
Video 42.2 Xact and Emboshield NAV6 (Abbot t Vascular, Abbot t Park, Illi-
nois). This animation demonstrates carotid stenting with distal embolic protec-
tion for a right CCA/ICA lesion. The lesion is crossed with a NAV6 wire and the 
NAV6  lter is deployed in the distal ICA. Predilation is performed over the wire 
and a carotid stent is deployed across the lesion. Postdilatation is performed 
again. There is release of embolic debris during balloon dilatation and stent 
deployment that is captured by the  lter. The  lter is captured and retrieved.
Video 42.3 Carotid cutdown. This video shows a cutdown of the CCA just 
above the clavicle between the two heads of the sternocleidomastoid muscle. 
A vascular tape is looped around the CCA, and a Rumel tourniquet is kept in 
place. A micropuncture needle is used to access the CCA after a purse string 
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suture has been applied around the puncture site. A 5F dilator is used over 
the microwire and a J wire inserted through the dilator after removing the 
microwire. The 8F sheath is introduced into the CCA over the J wire and sutured 
in place with a skin stitch. The 8F sheath is connected to the venous sheath, 
and the Rumel tourniquet is applied to achieve  ow arrest in the CCA and  ow 
reversal to the femoral vein. After carotid stenting, the 8F sheath is removed 
and the purse string suture is t ied down to close the arteriotomy site.
Video 43.1 The pial synangyosis technique and STA–MCA bypass technique 
for moyamoya.

Volume 2
Video 2.1 The technique for a frame-based brain biopsy and for a percutane-
ous twist drill trepanation.
Video 7.1 Case 1. Surgery for a patient with a torcular and left  occipital-ten-
torial meningioma, complete tumor removal with sinus wall reconstruction.
Video 7.2 Case 2. Surgery for a patient with a right occipital meningioma, 
sub totally occluding the dominant right transverse sinus at  the sigmoid sinus 
junction, complete tumor removal and sinus reconstruction.
Video 7.3 Case 3. Surgery for a patient with a recurrent parietal parasagit tal 
meningioma completely occluding the posterior half of the superior sagit tal 
sinus.
Video 7.4 Case 5. Surgery for a patient with a very large posterior fossa and 
cerebellar meningioma with severe cerebellar compression and hydrocephalus 
and invasion of the left  transverse sinus just prior to the junction with the sig-
moid sinus. 
Video 7.5 Case 6. Surgery for a patient with a parietal parasagit tal menin-
gioma, about 2 cm in size, which was partially invading the superior sagit tal 
sinus. Complete tumor removal and sinus reconstruction.
Video 8.1 State-of-the art  technology for the robotic microsurgery and intra-
operative MRI planning.
Video 10.1 Microsurgery of patient with a medulloblastoma using the 
telovelar approach.
Video 21.1 Surgical technique for resection of this medium-sized olfactory 
groove meningioma by a pterional and postero lateral orbitotomy approach. 
The use of the endoscope during the operation, in addition to the microscope, 
is very helpful.
Video 21.2 Surgical technique for resection of a large and giant-sized olfactory 
groove meningioma by a bifrontal craniotomy combined with an orbital osteot-
omy. The skull base was repaired with bone cement, and a pericranial  ap.
Video 21.3 Removal of the tumor by a frontotemporal craniotomy, com-
bined with a posterolateral orbital osteotomy and extradural ipsilateral optic 
nerve decompression. A complete tumor removal with bilateral optic nerve 
decompression was achieved.
Video 21.4 The tumor was completely removed by a frontotemporal crani-
otomy and a complete orbital osteotomy approach, with early ipsilateral optic 
nerve decompression.
Video 21.5 Total removal of the tumor by a frontotemporal and frontal cra-
niotomy and a full orbital osteotomy. The tumor was removed by a transsylvian 
and subfrontal approach. Extensive optic nerve decompression and the com-
plete removal of the hyperostosis left  a defect in the roof of the sphenoid sinus. 
The skull base was repaired by a dural graft , fascia, and bone cement.
Video 24.1 Case 1, Microsurgery of a 45-year-old woman who presented 
with an extensive right sphenoorbital meningioma.
Video 24.2 Case 2. A woman who was previously diagnosed with a small, 
incidental right sphenoid-wing meningioma.
Video 24.3 Case 3. Microsurgery of a 33-year-old woman with a large, right 
sphenoid-wing meningioma measuring ~  4 × 4.5 × 5 cm.
Video 24.4 Case 4. Microsurgery of a 42-year-old woman who presented 
with visual deterioration and was found to have a large, left , medial sphe-
noid-wing meningioma.
Video 24.5 Case 5. Microsurgery of a 52-year-old with a large, left  medial 
sphenoid-wing meningioma with ICA, ACA, MCA, and optic nerve encasement.
Video 27.1 Transnasal transsphenoidal approach for the resection of a pitu-
itary macroadenoma in a 50-year-old patient with a history of progressive 
visual loss and bitemporal hemianopsia.
Video 28.1 Transbasal translamina terminalis approach for a retrochiasmatic 
craniopharyngioma in a 52-year-old male patient.
Video 28.2 Endoscopic endonasal transplanum transtuberculum approach 
for a retrochiasmatic craniopharyngioma in a 12-year-old child.

Video 30.1 Case 1. Microsurgery of a 68-year-old patient who presented 
with a history of right-sided trigeminal neuralgia. This led to the discovery of a 
petroclival meningioma on the right side, which was presumably causing her 
symptoms.
Video 30.2 Case 2. Microsurgery of a 32-year old patient with an epidermoid 
cyst in the left cerebellopontine angle.
Video 30.3 Case 3. Microsurgery of a patient with an extensive cystic tumor 
in front of the brainstem, medulla, pons, and the spinal medullary junction.
Video 30.4 Case 4. Microsurgery of a 48-year old man who underwent an 
operation for a petroclival meningioma. The technique of partial labyrinthec-
tomy, petrous apicectomy transpetrosal approach is illustrated.
Video 30.5 Case 5. Microsurgery of a 47-year old man who presented with a 
large petroclival and cavernous sinus meningioma. First-stage resection tumor 
by a frontotemporal approach.
Video 30.6 Case 5. Second microsurgery of the 47-year old man who pre-
sented with a large petroclival and cavernous sinus meningioma. Second stage 
of the tumor resection by a transpetrosal approach.
Video 30.7 Case 6. Microsurgery of a 43-year old patient who had presented 
with headaches and diplopia and was discovered to have a very large meningi-
oma with severe brainstem compression.
Video 30.8 Case 7. Microsurgery of a 51-year old with a giant petroclival 
meningioma.
Video 30.9 Case 8. Microsurgery of a 17-year-old patient with a retrosellar 
lesion extending to the posterior fossa, with severe compression of the hypo-
thalamus, the third ventricle, and the brainstem. He underwent a complete 
removal of the lesion through a presigmoid transpetrosal approach.
Video 30.10 Case 9. Microsurgical procedure of 35-year old man with a giant 
retrosellar and retrochiasmatic tumor, which was heavily calci ed and cystic. 
Patient underwent a left temporal and retrosigmoid craniotomy with a trans-
petrosal approach.
Video 30.11 Case 10. Two-year old patient who presented with an exten-
sive ependymoma, who underwent a right retrolabyrinthine transpetrosal 
approach and total microsurgical removal of the lesion.
Video 30.12 Case 11. Microsurgical procedure in a 3-year-old girl with a cav-
ernoma located in the pons-mid brain.
Video 30.13 Case 12. Microsurgery of a 30-year-old woman who underwent 
a left  temporal and trans-petrosal craniotomy and a total microsurgical resec-
tion of the brain stem cavernous malformation.
Video 31.1 Intraoperative video of posterolateral presigmoid, PLPA approach, 
as described in text. (R. Akagami.)
Video 31.2 MRI: FIESTA preoperative  lms. (R. Akagami.)
Video 31.3 MRI: FIESTA postoperative  lms clearly showing residual around 
lower cranial nerves. (R. Akagami.)
Video 32.1 Dissection of the suboccipital and exposure of vertebral artery.
Video 32.2 Complete transcondylar approach for a chordoma that was previ-
ously resected through a far lateral approach.
Video 33.1 Case 1. Surgery for a large tumor causing a severe compression of 
the spinomedullary junction and the lower cranial nerves.
Video 33.2 Case 2. Surgery for a meningioma compressing the spinomed-
ullary junction.
Video 33.3 Case 3. Surgery for a very large mid and lower clival meningioma 
that caused signi cant brainstem compression. The tumor was removed com-
pletely by working between the fascicles of cranial nerves IX and X.
Video 33.4 Case 4. Surgery for a large foramen magnum meningioma in a 
72-year-old female.
Video 33.5 Case 5. Surgery for a large foramen magnum meningioma in a 
54-year old female.
Video 33.6 Case 6. Surgery for a large tumor causing a severe compression of 
the spinomedullary junction and the lower cranial nerves in 60-year-old female.
Video 33.7 Case 7. Surgery for a large right-vertebral artery aneurysm 
located on a dominant vertebral artery. 
Video 33.8 Case 8. Surgery for a right-vertebral artery dissecting aneurysm 
near the origin of the PICA. 
Video 36.1 Case 1. Forty-seven-year-old female patient with a left  4 mm 
intracanalicular tumor.
Video 36.2 Case 2. Twenty-six-year-old man with a right intracanalicular ves-
tibular schwannoma.
Video 36.3 Case 3. Forty-seven-year-old male patient with a giant left  ves-
tibular schwannoma (3.1 × 3.9 × 3.6 cm), with a signi cantly enlarged internal 
auditory canal.
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Video 36.4 Case 4. Microsurgery of a 25-year-old female patient with a giant 
vestibular schwannoma (3.04 × 3.00 × 3.39 cm).
Video 37.1 Endoscopic resection of right acoustic schwanomma.
Video 38.1 Translabyrinthine approach and tumor resection of an acoustic 
neuroma.
Video 38.2 Middle cranial fossa approach and resection of an acoustic 
neuroma
Video 40.1 Microsurgical/endoscopic-assisted transmaxillary approach for 
removal of a trigeminal schwannoma type A. Tumor removal from the maxil-
lary sinus, infratemporal fossa, and cavernous sinus. (Surgery performed with 
cooperation of Dr. Gustavo Nogueira, ENT surgeon.)
Video 40.2 Resection of a t ype C trigeminal schwannoma through an 
extra-intradural middle fossa approach. A modi ed pterional craniotomy with 
removal of the  oor of the middle fossa is performed. Tumor capsule is dis-
sected from the intact trigeminal branches, and the posterior fossa extension 
is removed after opening the tentorium.
Video 40.3 Presigmoid approach for type E trigeminal schwannoma. The 
superior petrosal sinus is ligated and the dura is incised anterior to the sigmoid 
sinus and parallel to the middle fossa  oor. Intracapsular debulking is initially 
performed and the tumor capsule is dissected from the cranial nerves and 
brain stem.
Video 40.4 Large cystic jugular foramen schwannoma on the left  side. Retro-
sigmoid approach with the patient in dorsal decubitus and the head turned to 
the opposite side. After puncture of the cyst and intracapsular tumor removal 
dissection, complete tumor removal is achieved by dissecting the tumor cap-
sule from the cranial nerves, vessels, and brainstem.
Video 40.5 Craniocervical approach (right side). Patient in dorsal position 
with the head turned 45 degrees to the opposite side. C-shaped skin incision 
showing the temporalis muscle fascia and the anterior border of the sternoclei-
domastoid muscle.
Video 40.6 Technique of skull base reconstruction for jugular foramen 
tumors. First  step: posterior inferior rotation of the temporalis and cervical 
fascia with the sternocleidomastoid muscle. Second step: downward rota-
tion of the posterior third of the temporal muscle. A “back-cut” is performed 
to cover with the muscle the entire surgical defect. Third step: after tumor 
removal, the fascia/muscle  ap is sutured covering the temporal muscle and 
the craniectomy.
Video 40.7 Radical mastoidectomy and retrosigmoid craniectomy. The 
transverse and sigmoid sinus are exposed.
Video 40.8 Technique of sigmoid sinus ligation below the superior petrosal 
sinus. Suture/ligation and transection of the internal jugular vein.
Video 40.9 Opening of the dura (internal wall of sigmoid sinus) and removal 
of a small posterior fossa tumor extension.
Video 40A.1 A recurrent trigeminal schwannoma.

Video 41.1 Case 2. Surgery of the extensive mid and lower clivus chordoma, 
with dural invasion, and tumor around the basilar artery.
Video 41.2 Case 3. Surgery of the chondrosarcoma invading the right cav-
ernous sinus, sphenoid and posterior clinoid process.
Video 41.3 Case 3. Second surgery of the chondrosarcoma invading the right 
cavernous sinus, sphenoid and posterior clinoid process.
Video 41.4 Case 4. Surgery of the recurrent chordoma involving the margin 
of the clivus-foramen magnum area, extending into the retropharyngeal space 
on the right side.
Video 41.5 Case 6. Endoscopic surgery of the incidental chordoma.
Video 41.6 Case 8. Surgery of the chondrosarcoma invading the sphenoid, 
petrous, and cavernous sinus.
Video 41.7 Case 8. Second surgery of the giant chondrosarcoma.
Video 41.8 Case 9. Surgery of the giant right-sided petroclival cavernous 
sinus and upper cervical chondrosarcoma.
Video 41.9 Case 10. Surgery of the giant chordoma that involved upper, mid-
dle, and lower clivus.
Video 41.10 Case 10. Second-stage surgery of the giant chordoma.
Video 41.11 Case 11. Surgery of the giant tumor involving the bilateral lower 
clivus, occipital condyles, and upper cervical vertebrae.
Video 41.12 Case 11. Surgery of the third procedure for the removal of giant 
chordoma.
Video 43.1 JNA.
Video 43.2 Chondrosarcoma.
Video 43.3 Endoscopy and miscroscopy.
Video 43.4 Esthesioneuroblastoma.
Video 47.1 MER recordings of the STN.
Video 48.1 Case 1. Microsurgery of a 32-year-old female patient with atypi-
cal facial pain that, in a less than a year, evolved to become bilateral.
Video 48.2 Case 2. Microsurgery of 55-year-old female patient with left  tri-
geminal neuralgia.
Video 48.3 Case 3. Sixty-year-old male with right-sided trigeminal neuralgia.
Video 48.4 Case 4. Fifty-nine-year-old male patient with a two-and-a-half 
year history of left  hemi facial spasm.
Video 48.5 Case 5. Microsurgery of a 65-year-old female patient with a his-
tory of right-sided hemi facial spasm since 1981.
Video 48.6 Case 6. Microsurgery of a 52-year-old female with a history of a 
progressive left hemi facial spasm for the last  6 to 7 years.
Video 48.7 Case 7. Sixty-year-old physician who had episodic complaints of 
pain with swallowing for 3 months, caused by vascular compression of a ectac-
tic basilar artery on cranial nerves IX and X.
Video 49.1 Successful endoscope-assisted MVD and AMR/ blink re ex mon-
itoring HFS test example.
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Foreword

I awaited this new edition of Atlas of Neurosurgical Tech-
niques from  Thiem e Publishers w ith great interest. Ad-
m ittedly, I was curious to see how the authors were go-
ing to improve on the m asterful  rst edition. Professors 
Sekhar and Fessler, not surprisingly, exceeded my ex-
pectations. They surpassed the depth, breadth, and  nal 
product of the previous edition. Those of us who teach 
neurological surgery are grateful to fellow educators 
who are dedicated to illustrating operative techniques 
in a m anner that is transform ative. Such is the case w ith  
this two-volum e set. The  eld of neurological surgery 
is changing rapidly, our techniques are m ore complex, 
new instrum ents are em erging, and diverse psycho-
m otor skills are required. Novel and new techniques 
require an evolution in the authors’ ability to com m uni-
cate these advances. This two-volum e set accomplishes 
this through precise descriptions, high-quality im aging, 
crisp video, and beautiful art . This new edition does 
an am azing job of enlightening the reader on both the 
intellectual fram ework of what we need to do and the 
practical technical aspects of how to do it . 

How  did these authors m eet th is challenge in  the 
second edit ion? They did it  in  three crucial ways. (1) 
The authors retooled each  chapter by em ploying new  
exper t  authors and/or addit ional perspect ives. This 
is a very bold but  im portant  step in  reinvent ing th is 
already gem  of a book. (2) The authors stayed ahead 
of the inform at ion curve by su using the book w ith  
chapters and descript ions of both  the endovascular 
and endoscopic techniques that  have t ransform ed 
our  eld and im proved our pat ient  outcom es. (3) The 
book is replete w ith  professionally edited videos as 

well as superlat ive and accurate ar t , thereby extend-
ing the power of the w rit ten  word. These h igh-quali-
t y videos and special draw ings are im bedded in  each 
chapter and im prove the reader’s abilit y to absorb 
and m im ic best  surgical pract ices. 

Atlas of Neurosurgical Techniques is a world-class 
com pilat ion of elegant  operat ive techniques and 
nuances. It  w ill be used often  by neurosurgeons in  
t rain ing and by experienced neurosurgeons w ho face 
challenging operat ive situat ions weekly. It  is required 
reading for every one of our neurological surgery res-
idents th roughout their t rain ing. It  is w rit ten  by an  
army of exper ts and edited by a team  of renow ned 
neurosurgical vir tuosos. The two-volum e set  is logi-
cally organized and em inently readable. It  is designed 
w ith  a surgical t rain  of thought for the perioperat ive 
and in t raoperat ive considerat ions for each pat ien t  
scenario. We owe a debt  of grat itude to the authors 
for their im pressive com m itm ent of t im e and skill in  
creat ing th is new  edit ion . The authors are to be con-
gratulated for engineering a visually and in tellectual-
ly appealing form at  for those of us w ho celebrate and 
pract ice the ar t  of neurological surgery. 

Richard G. Ellenbogen, MD, FACS
Professor and Chairm an

Theodore S. Roberts Endow ed Chair
Departm ent of Neurological Surgery

Director, Neurosciences Inst itute
Universit y of Washington School of Medicine

Director, Am erican Board of Neurological Surgery
Seattle, Washington
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Preface

The  rst  edit ion  of the Atlas of Neurosurgical Tech-
niques was created as a project  to provide neurosur-
gical residents and junior faculty w ith  an  operat ive 
neurosurgical text , sim ilar to Kem pe’s Operat ive Atlas 
w hich the older generat ion of neurosurgeons grew  up 
w ith . The  rst  edit ion  was ext raordinarily successful 
and becom e very popular w ith  its target  audience. 
The book has becom e a worldw ide bestseller in  En-
glish  and was t ranslated in to Chinese, Italian , and 
Turkish; it  has also won m any awards. When at tend-
ing in ternat ional m eet ings or in  hospitals as a visit -
ing professor, I have been approached by residents or 
junior faculty w ho extolled the clarit y and value of 
the chapters in  the book. This is a testam ent to the 
t rem endous expert ise and teaching abilit y of the con-
t r ibut ing authors, to the ar t ists w ho produced the 
draw ings, and to everyone at  Thiem e w ho brought 
forth  th is great  work. 

My joint  editorsh ip w ith  Richard Fessler allowed 
us to put together chapters covering m ost  areas of 
neurosurgery, including cranial, spine, and peripheral 
nerve, w hich is a special at t ract ion for all w ho w ish to 
learn  the technical aspects of neurosurgery.

Since the publicat ion  of the  rst  edit ion , neuro-
surgery has advanced in  all areas. And new  areas 
of neurosurgery, such  as endovascular surgery and 
endoscopic (or endoscope-assisted) surgery, have 
becom e com m onplace. Therefore, a m ajor revision  
of the Atlas of Neurosurgical Techniques was under-
taken . In  addit ion  to com prehensively covering all 
of neurosurgery, th is edit ion  has em phasized video 
graphic m aterial to enhance learn ing. Most  of the 
chapters have been  rew rit ten  by leaders in  each  top -
ic area. The addit ion  of new  m aterial m eans that  the 
cran ial volum e of the Atlas had to be divided in to t wo 
par ts: the  rst  em phasizing general pr inciples and 
basic techniques, as well as cerebrovascular surgery; 
and the second em phasizing brain  tum ors, skull base 

surgery, cran iocerebral t raum a, cran ial nerve sur-
gery, surgery for pain , and pediat r ic neurosurgery.

Learning to perform  technically excellent  neuro-
surgery is a com plex task w hich takes m any years to 
accom plish . We all star t  as resident  t rainees, but  the 
learning cont inues lifelong. It  is equally im portant  to 
learn  w hen to do an  operat ion and w hen not  to do an  
operat ion , w hen to stop a procedure, w hen to call for 
help, and w hen to refer a pat ient  to another surgeon 
m uch m ore skilled than oneself. A book like th is m ust  
be considered as part  of the learning algorithm  w hich  
includes m entored t rain ing, observat ion of m aster 
surgeons, taking cadaver-based courses, part icipat-
ing in  discussions or sem inars, and self-evaluat ion, 
especially in  regards to results and com plicat ions. 
Although vir tual realit y-based t rain ing is being t r ied, 
it  has not  becom e available for m any of the proce-
dures that  we do. I believe that  every neurosurgeon 
should cont inuously im prove the results and reduce 
the com plicat ions of the operat ions over each  year of 
clin ical pract ice, and the t im e to change is w hen you 
reach a plateau or star t  to decline.

I greatly appreciate all those who have participated 
in these great works of art: the authors, the artists, and 
the editorial and production sta . Once again, Jennifer 
Pryll has turned rough drawings into anatom ically cor-
rect and aesthetically pleasing  gures. The entire edito-
rial and production sta  have excelled as usual, which 
is very important for a book of this nature. None of us 
would have been able to write these chapters w ithout  
the operative opportunities provided by our patients, 
the entire team s of healthcare workers in our respec-
tive hospitals, and our teachers and m entors who have 
taught us m any things. I am  con dent that the next gen-
eration of neurosurgeons w ill continue to advance our 
 eld, m aking it better and safer for our patients.

Laligam  N. Sekhar, MD, FACS, FAANS
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Glossary of Abbreviations

AABB, Am erican Associat ion of Blood Banks
ABO, blood groups (A, B, AB, O)
ACA, anterior cerebral ar tery
AChA, AChoA, AChor, anter ior choroidal ar tery
ACom m , anterior com m unicat ing ar tery
ACP, anter ior clinoid process
ADP, adenosine diphosphate
AHA, Am erican Hear t  Associat ion
AICA, anterior in ferior cerebellar ar tery
Am bC, am bient cistern
AN, aneurysm
Ant tem p a, anter ior tem poral ar tery
AP, anteroposterior
aPCC, act ivated prothrom bin com plex concent rates
AT, ant ithrom bin
AVM, ar teriovenous m alform at ions
BAEP, brainstem  auditory evoked potent ial
BA, Bas A, basilar ar tery
BT, basilar t ip
CA, in t racellu lar calcium
CaRESS, carot id revascularizat ion  using 

endarterectomy or stent ing system s
CAS, carot id angioplasty and stent ing
CAVATAS, Carot id and Vertebral Translum inal 

Angioplasty Study
CBF, cerebral blood  ow
CBV, cerebral blood volum e
CCA, com m on carot id ar tery
CCF, carot id-cavernous  stu las
CEA, carot id endar terectomy
CenV, cent ral vein
ClinSeg, clinoidal segm ent
CM, cavernous m alform at ions
Cm aA, callosom arginal ar tery
CMAP, com pound m uscle act ion potent ial
CMD, cerebral m icrodialysis
CO, carot id-ophthalm ic 
COM, carot id-oculom otor m em brane
CP, cerebellopont ine
CPP, cerebral perfusion pressure
CREST, Carot id Revascularizat ion Endarterectomy 

versus Stent ing Trial
CruC, crural cistern
CSF, cerebral spinal  u id
CT, CTP, com puted tom agraphy
CTA, com puted tom ography angiogram
CVP, cent ral venous pressure
CVS, cardiovascular system
CXR, chest  x-ray
DACA, distal anterior cerebral ar tery

DAVF, dural ar teriovenous  stulas
DCI, delayed cerebral ischem ia
Deepsylv, deep sylvan vein
DR, dural r ing
DSA, digital subt ract ion angiography
DVA, developm ental venous anom aly
EACA, epsilon am ino-caroic acid
EC, ext racranial
ECA, external carot id ar tery
ECIC, extracranial-in t racran ial
EKG, electrocariography
EMG, electromyographic act ivit y
EPD, em bolic protect ion device
EVA-35, endar terectomy versus stent ing in  pat ients 

w ith  sym ptom at ic severe carot id stenosis
F, French
FDA, Food and Drug Adm inist rat ion
FFP, fresh  frozen plasm a
FIO2, fract ional inspired oxygen
FLAIR,  uid-at tenuated inversion recovery
FrSylV, frontal sylvan  vein
FTOZ, frontotem poral-orbitozygom at ic
GDC, Guglielm i detachable coil
GIA, giant  in t racran ial aneurysm
GSPN, greater super cial pet rosal nerve
Hb, hem oglobin
Hct , hem atocrit
HLA, hum an leukocyte ant igens
IAC, in ternal auditory canal
IADSA, in t ra-ar ter ial digital subt ract ion angiography
IC, in t racranial 
ICA, in ternal carot id ar tery
ICG, in t raoperat ive indocyanine green
ICH, in t racerebral hem orrhage
ICP, in t racranial pressure
ID, inner diam eter
I, II, III, etc., cranial nerves are expressed by capital 

rom an num erals
IF, inferior fornix
INR, in ternat ional norm alizat ion rat ion
IT, inferior t runk
IU, internat ional units
LAO, left  anterior oblique
LRC, lateral ret rocantal approach
LSA, lent iculost riate ar teries
LSR, lateral spread response
MAP, m ean ar terial pressure
MCA, m iddle cerebral ar tery
MedFrV, m edial frontal vein
MEP, m otor-evoked potent ials
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xxxiiiGlossary of Abbreviat ions 

MI, myocardial infarct ion
MRA, m agnet ic resonance angiogram
MRI, m agnet ic resonance im aging
m RS, m odi ed Rankin  score
MRV, m agnet ic resonance venography
µC, m icrocoloum b
µS, m icrosecond
NA, N/A, not  available
nBCA, N-butyl 2-cyanoacrylate
NCS, Neurocrit ical Care Society
NO, nit r ic oxide
OA, occipital ar tery
ONP, oculom otor nerve palsy
OphA, OphArt , ophthalm ic ar tery
OphSeg, ophthalm ic segm ent
OS, opt ic st rut
PC, posterior clinoid
PCA, posterior cerebral ar tery
PcaA, cont ralateral pericallosal ar tery
PCC, prothrom bin com plex conent rates
PCP, posterior clinoid process
PCoA, PCom , posterior com m unicat ing ar tery
PED, pipeline em bolizat ion device
PGE2, prostaglandin  Es
PGI2, prostaglandin  I2
PICA, poster ior inferior cerebellar ar tery
Post  Com  A, posterior com m unicat ing ar tery
PRBC, packed red blood cells
PreCenV, precent ral vein
PT, prothrom bin t im e
PVA, polyvinyl alcohol
QuadC, quadrigem inal cistern
RAG, radial ar tery graft
RAO, right anterior oblique
RBC, red blood cells
RHV, rotat ing hem ostat ic valve
S, sym ptom at ic
SAH, subarachnoid hem orrhage
Saph, saphenous
SAPPHIRE, stent ing and angioplasty w ith  protect ion 

in  pat ients at  h igh r isk for endar terectomy
SCA, superior cerebellar ar tery
sEMG, spontaneous elect romyographic act ivit y

SEP, som atosensory evoked potent ial
SHA, superior hypophyseal ar tery
SLC, superior lid crease
SIADH, syndrom e of inappropriate ant idiuret ic 

horm one
SOF, superior orbital  ssure
SPACE, sten t-protected angioplast y versus carot id 

endarterectomy
Supsylv, super cial sylvan vein
ST, superior t runk
STA, super cial tem porary ar tery
STA-SPA, super cial tem poral ar tery-posterior 

cerebellar ar tery
STA-SCA, super cial tem poral ar tery-superior 

cerebellar ar tery
Suphypart , superior hypophyseal ar tery
Supraclin , supraclinoid
SVG, saphenous vein  graft
TACO, t ransfusion-associated circulatory overload
TCD, t ranscranial Doppler
TBI, t raum at ic brain  injury
tcMEP, t ranscranial m otor-evoked potent ial
tEMG, t r iggered elect romyographic act ivit y
TF, t issue factor
Th Perf A, poster ior thalam operforat ing ar ter ies
TIA, t ransient  ischem ic at tack
TIVA, total IV anesthesia
TLR, target  lesion revascularizat ion
TONES, t ransorbital endoscopic approaches
TRALI, t ransfusion-related acute lung injury
TTP, t im e to peak
U, units
V, large pressure wave visible in  elect rocardiogram s
VA, Vert  a, ver tebral ar tery
VBA, ver tebrobasilar ar teries
VBJ, vertebrobasilar junct ion
VEP, visual evoked potent ials
VWf, Von Willebrand factor
VOGM, vein  of Galen m alform at ions
WBC, w hite blood cells
WBDP, w hole-blood derived platelets
WFNS, World Federat ion  of Neurosurgical Societ ies
WHO, World Health  Organizat ion

Neurosurgery  Books Full

http://ebooksmedicine.net/neurosurgery-books


Neurosurgery  Books Full

http://ebooksmedicine.net/neurosurgery-books


1

1 General Techniques of Cranial Exposure
Tong Yang, Huy T. Duong, Alessandra Mantovani, and Laligam N. Sekhar

The aim s of cranial exposure are to create a safe passage to reach 
an  in t racranial pathology w hile m inim izing the need to t ra-
verse crit ical neurovascular st ructures, to provide an adequate 
working space to address the pathology w hile lim it ing excessive 
ret ract ion  of the surrounding t issues, and to achieve the goals of 
surgery w hile avoiding signi cant  cosm et ic dis gurem ent . The 
history of m odern  neurosurgery re ects the cont inued advance-
m ents in  the understandings of anatomy, tools of surgery, and 
outcom es of pat ients.

1.1 Operating Room Setup
1.1.1 Communication and Team E ort
If we com pare cranial surgery to an  orchest ral perform ance, the 
surgeon is the conductor w ho needs to ensure the harm onious 
in tegrat ions of the act ions of all the sta  involved in  the case, 
w hich includes the anesthesia team , the scrub and circulat ing 
nurses, the residents, and neurom onitoring personnel. The sur-
gical plan  should be discussed w ith  the anesthesiologist  before 
the operat ion , and any m edical problem s of the pat ient  should 
be appropriately evaluated before the operat ion . Any special 
needs, such as burst  suppressor, adenosine-induced cardiac 
arrest , and so for th , should be discussed w ith  the anesthesi-
ologist . The scrub team  should be aware of the operat ive plan , 
and all needed equipm ent  and inst rum ents should be prepared 

before the surgery. Circulat ing and scrubbing personnel should 
be experienced in  neurosurgical cases, and especially in  com plex 
procedures, so that  they can  ant icipate a surgeon’s needs, fol-
low  the progression  of the case, and be apt  at  handling special-
ized surgical inst rum ents and equipm ent . A surgical engineer 
in  the operat ing room  is an  essent ial addit ion  to the team , for 
m odern  neurosurgery has m uch com plex equipm ent , som e of 
w hich m ay fail and cause problem s during the case, requiring an  
engineer for t roubleshoot ing (Fig. 1.1). Cont inual com m unica-
t ion  throughout the case is necessary to ensure that  the ent ire 
team  focuses on  the procedure and solves problem s ar ising dur-
ing the case. A quiet  environm ent w ith  lim ited dist ract ions and 
properly posit ioned m onitors to broadcast  the progression  of 
the case facilitates a sm ooth  team  e or t . Preoperat ive im aging 
should be displayed w here the surgeon can easily study it  in t ra-
operat ively for details if needed.

1.1.2 Green, Yellow, Red System 
during Surgery
A system  of green, yellow, and red signals has been devised by 
the senior author (LNS) in  collaborat ion  w ith  a neuroanesthe-
siologist  to signify aler t  levels during the surgery. A green level 
im plies a lower level of aler tness, such as craniotomy opening 
or closure. Good com m unicat ion  and standardized qualit y m ea-
sures are m aintained. However, som e jovialit y, including a low  

Fig. 1.1 Nelson Argana, the surgical engineer working at Harborview Medical Center in Seat tle, is checking the surgical microscope and the stereotactic 
guidance machine before an operation.

Section I General Principles and Basic Techniques
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Operating Table
Neurosurgical operat ing tables have special requirem ents, need-
ing to go lower than  standard operat ing tables do w hile t ilt ing up 
and dow n and rotat ing from  side to side. When in t raoperat ive 
angiography is needed, a radiolucent  table is preferred. Pat ients 
are norm ally posit ioned on the table w ith  the table reversed 
180° so that  the foot  end is at  the head of the pat ient . This 
arrangem ent w ill accom m odate the May eld (Schaerer May-
 eld Holding AG; Nidau, Sw itzerland) or Doro (Eschm ann; West 
Sussex, UK) head rests. The senior author has also designed side 
rail–at tached bolsters to support  the pat ient after the pat ient  is 
appropriately posit ioned. The pat ient’s body and legs are usu-
ally also taped, and a “t ilt  test” is perform ed by turning the table 
from  side to side and t ilt ing it  up and dow n. After the pat ient  is 
placed in  pin  head rests, the neck should not  be  exed by  ex-
ing the table; rather, a Trendelenburg or a reverse Trendelenburg 
posit ion  is used to raise or lower the head.

Microscope and Endoscope
The operat ing m icroscope should be turned on and checked before 
the procedure. Depending on the side and site of the surgery, the 
observer’s view ing optics need to be placed in the correct posit ion  
and set at the correct view ing m ode before the m icroscope is bal-
anced. For surgeons w ho use a m outhpiece to control the m icro-
scope, and for operations employing neuronavigat ion or needing 
intraoperat ive indocyanine green (ICG) angiography, the needed 
at tachm ent and funct ional compatibilit ies should be checked 
before the procedure. An endoscope, if used, needs to be w hite 
balanced and focused to ensure adequate im aging quality. The 
irrigat ion system  for the endoscope needs to be checked to ensure 
that the scope is being cleared w hen the system  is act ivated.

Bipolar Cautery
Bipolar diathermy is an indispensable tool in m odern cranial 
surgery. Depending on the structures needing coagulat ion, one 
can choose di erent set t ings of current . Bipolar forceps having 
di erent lengths, and di erent t ip diam eters and angles m ay be 
used (Fig. 1.6 and Fig.1.7). An integrated irrigat ion at tachm ent , 

level of m usic, m ay be perm it ted. A yellow  level m eans that  the 
surgeon is working under the surgical m icroscope or the endo-
scope. We usually turn  the m usic o  in  such a case. Both  the 
at tending surgeon and anesthesiologist  m ust  be in  the im m edi-
ate vicin it y of the pat ient , and the level of com m unicat ion  m ust  
be at  its h ighest . A red level indicates a state of em ergency—for 
exam ple, excessive bleeding from  the wound result ing from  a 
ruptured aneurysm ; adenosine-induced cardiac arrest; dissec-
t ion  of a com plex aneurysm ; tem porary occlusion for a bypass 
procedure requiring burst  suppression; or cardiac arrest  in  the 
pat ient . The at tending surgeon should be scrubbed, and the 
anesthesiologist  should be in  the room . The level of com m unica-
t ion  should be h igher. The circulat ing and scrub nurses should 
ant icipate the needs of the surgical team . An addit ional circula-
tor m ight need to be called in to the room , and exist ing equip -
m ent , especially the suct ion  m achine, should be checked.

1.1.3 Ergonomics and Equipment
Num erous kinds of equipm ent are needed in a complex cranial 
case. The operat ing room  can get crow ded quickly accom m odat-
ing all that  is needed, so ensuring sterility of the operat ive  eld 
m ight be challenging. Preoperat ive planning w ith the operat-
ing room  sta  is vital to ensure that the surgeon gets the equip-
m ent needed during the correct stage of the planned procedure. 
Addit ionally, the placem ent of the equipm ent m ust be properly 
planned to opt im ize available space (Fig. 1.2). We usually open 
and close a craniotomy w ith the surgeon standing, whereas the 
m icroscopic port ion is usually done w ith both the surgeon and the 
assistant seated com fortably (Fig. 1.3). Endoscopic surgery is also 
usually perform ed standing. The operat ing table is set at a height  
at which the surgeon can com fortably perform  the surgery w ith  
elbows bent and shoulders relaxed w hile sit t ing. Considerat ions 
should also ensure that scrub personnel can reach the surgeon 
and the scrub table w ithout obstruction and sw iftly (Fig. 1.4). 
When the surgeon is working under the m icroscope or holding an  
endoscope, a stable arm  rest or side table should be considered to 
steady the operat ing hands, decrease fat igue, and facilitate hand-
ing over of surgical instrum ents. Adjustable chairs are rout inely 
used for m icrosurgical cases to ensure the surgeon’s com fort  
(Fig. 1.3 and Fig. 1.5).

Fig. 1.2 This operating room has been set up for a right-sided craniotomy. The microscope is positioned at the head of the bed, and the power outlets 
for the monopolar and bipolar cauteries, electric drill, and ultrasonic aspirator are positioned at the foot of the operating table, stacked on shelves to save 
space. The anesthesiologist and her equipment are located on the side, opposite the side of the surgery.
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1 General Techniques of Cranial Exposure 3

Fig. 1.3 A typical room setup for a craniot-
omy during the microsurgical portion of the 
case under the microscope. The senior surgeon 
(LN Sekhar) is sit ting on an adjustable chair 
that has been draped with sterile coverings. 
The scrub technician (Molly Merrit t) is on his 
right with commonly used microinstruments 
set up on an adjustable table, easily accessible 
by both the surgeon and the scrub technician. 
The scrub technician also has easy access to 
the back tables behind her to reach for other 
instruments as needed.

Fig. 1.4 Another view of the room setup during the microsurgical por-
tion of a craniotomy. The scrub technician can easily access the table hold-
ing routinely used microinstruments to her left, as well as the back tables, 
where more instruments are located, to her right. The table behind her back 
has racks of aneurysm clips placed on top.

Fig. 1.5 An intraoperative view showing the adjustable chair for the assis-
tant (Dr. HT Duong). The chair is draped with sterile coverings.

Fig. 1.6 (a,b) Short and long irrigating bipolar cautery forceps.

a b
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I General Principles and Basic Techniques4

Fig. 1.8 An electrically powered foot-controlled drill with an at tached 
3-mm coarse-cut ting bur, as well as the irrigation at tachment.

Fig. 1.9 Various drill bit at tachments for the drill. A perforator at tachment 
is on the bot tom, and the craniotome at tachment is in the middle.

bone curet te to open the optic canal, for som e cases of blindness 
have been reported as being related to the use of the curet te, m ak-
ing a diam ond drill bet ter for this purpose. For procedures involv-
ing the rem oval of the nasal orbital bone, an orbitotomy, or an  
orbitozygom atic osteotomy, a reciprocat ing saw  is used to cut the 
anterior m argins of the bone.

Other Commonly Used Equipment 
For tum or rem oval, di erent  ult rasonic aspirat ion  system s can 
be used for debulking. This tool can  also be used for rem oval of 
brain  t issue during tum or or epilepsy surgery. Depending on 
the consistency of the t issue and the area of resect ion , di erent 
st rengths of aspirat ion  can be set  to ensure adequate suct ion  and 
safet y to the surrounding t issue at  the sam e t im e (Fig. 1.11 and 
Fig. 1.12). In  som e cases, the handheld CO2 laser m ay be useful 
for precise rem oval and to reduce the bleeding (Fig. 1.13).

Neuronavigat ion has been used often to help design  the 
original exposure site, to facilitate the localizat ion  of crit ical 
neurovascular structures, and to guide the identi cat ion of the 
underlying pathology, especially if it  is a sm all lesion in  an other-
w ise eloquent area. The locat ion of the navigat ion system  should 
be planned preoperat ively so that  the surgeon can com fortably 
see the guidance im ages int raoperat ively, and the line of sight  
between the navigat ion  cam era and the pat ient or m icroscope 
is not obscured by other equipm ent in  the room . Con rm ative 
checks should be done to show  the accuracy of the navigat ion to 
avoid m isguidance. Rescue reference points m ay be set up on the 
pat ient’s skull w ithin  the surgical  eld to achieve correct ion if the 
im age guidance is found to be inaccurate intraoperat ively. 

Duplex ultrasound can also be used to locate a tum or during 
surgery and to supplem ent the neuronavigation system . A m icro-
Doppler probe is routinely used to evaluate the  ow through an  
artery, graft, or vein during cerebral vascular and som e tum or cases.

Surgical Instruments
There are num erous tools and instrum ents for cranial surgery. 
Depending on the nature of the case, the operat ing room  sta  
should be alerted of any special instrum ents needed for the case 
before the procedure starts. For the init ial opening, relat ively large 
instrum ents, such as periosteal elevators, Kerrison and Leksell 
rongeurs, and Pen eld, Edison, and Sacks dissectors, are used to 
elevate the m usculocutaneous  ap, rem ove the bone, and sepa-
rate the dura from  the skull (Fig. 1.14). For  ner bony work, such 

preferred by the senior author, is used to avoid st icking and also 
to clean the  eld. A nonst icking t ip is also useful along w ith the 
irrigat ion. Alternat ively, a nonst icking bipolar forceps m ay be 
employed, w ith the assistant providing irrigat ion. The bleeding 
point should be identi ed precisely by suction and/or gentle pres-
sure before coagulat ion. Short bursts of coagulat ion are preferred 
over excessive prolonged charring of the t issue but should be bal-
anced by su  cient durat ion of coagulat ion to ensure complete 
cessat ion of bleeding.

Surgical Drills
Surgical drills can be either air-powered or electrically powered 
(Fig. 1.8, Fig. 1.9, and Fig. 1.10). The turn-on sw itch can be con-
trolled either by hand or by foot . Although it  is a m at ter of per-
sonal preference, we like the foot-controlled m ode for allow ing 
greater precision during the surgery. A perforator or an acorn drill 
bit  is used to create init ial bur holes. Continued irrigation should 
be present w hen using a perforator to ensure that bone dust does 
not clog the t ip and risk impairing the stopping m echanism .1 For 
delicate drilling of bony structures near crit ical structures,  ner 
bits, including rough and  ne diam ond drill bits, should be used 
to ensure precision and safety. An irrigat ion at tachm ent to the 
drill or irrigat ion provided by an assistant is necessary to rem ove 
bone dust and to decrease/avoid therm al injury. We also use an  
ult rasonic bone curet te (Fig. 1.11) (Sonopet , Stryker; Kalam azoo, 
Michigan, USA) for bone rem oval in delicate areas and near crit ical 
st ructures. Ultrasonic and therm al injuries should be considered 
when the curet te is used very close to a crit ical neurovascular 
structure. In contrast to the high-speed drills, cot tonoids m ust be 
used to protect arteries or cranial nerves close to the t ip of the 
Sonopet vibrat ing piece. We are very caut ious using the ult rasonic 

Fig. 1.7 Irrigating bipolar cautery forceps with downward- or upward-
bending tips.
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1 General Techniques of Cranial Exposure 5

Fig. 1.10 Various sizes of diamond cut ting bits. A reciprocating saw tip is 
at  the bot tom, used for osteotomies of the skull base.

Fig. 1.11 The ultrasonic bone curet te t ip (top panel and bot tom left). A 
soft t issue at tachment is also available (bot tom right) for aspiration of soft  
tissue, such as brain or tumor tissue.

Fig. 1.12 The Cavitron Ultrasonic Surgical Aspirator (CUSA) (Cooper Medi-
cal; Stamford, Connecticut, USA) for soft t issue aspiration, such as brain or 
tumor tissue.

Fig. 1.13 The Omniguide contact CO2 laser, which can be used to remove 
some tumors.

Fig. 1.14 Some of the commonly used instruments for the initial opening. 
From left  to right: Pen eld 1, 3, 4; Edison dissector; and Sacks dissector.

Fig. 1.15 Cot tle elevators having either a straight (bot tom left) or a bent 
tip (bot tom right).
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I General Principles and Basic Techniques6

Fig. 1.16 Commonly used Rhoton micro instruments. From left  to right: 
Rhoton 2, 3, 6, 7, 9, 16, 17.

Fig. 1.17 Spetzler tumor curet tes of various tip sizes: straight tip (left) and 
bent t ip (right).

Fig. 1.18 Diamond arachnoid knives. Side cut ting on top and straight on 
the bot tom.

Fig. 1.19 Micro scissors with either straight or curved blades.

nylon [Fig. 1.26] for intracranial vessels), and tying forceps (Fig. 
1.27 and  Fig. 1.28; Scanlan Internat ional) are needed to handle 
the sm all needle and delicate suture. Extended ring curet tes are 
needed for t ranssphenoidal cases.

Self-retain ing ret ractors are used for brain  ret ract ion  as 
necessary. They are t ypically at tached to the operat ing table or 
to the head holder (Fig. 1.29). A cot tonoid pat ty w ith an  appro-
priately cut piece of rubber glove (a “rubber dam ”) is rout inely 
placed between the ret ractor blade and the underlying neural 
t issue to lim it  direct  dam age (Fig. 1.30a,b). The ret ractor m ust be 
stable to provide a reliable working  eld, but  the ret ract ion  force 
should not  be excessive, to avoid dam aging the ret racted t issue. 
With  experience, the surgeon can learn  the am ount  of ret ract ion 
pressure that  can  be used, as well as the tension  and the extent  
of the brain  that  can be ret racted. It  is generally best  to allow  
the brain  to ret ract  by gravity, or in term it tent ly w ith  inst ru-

as unroo ng of the superior orbital  ssure (SOF), a Cot tle eleva-
tor (Fig. 1.15) or Sekhar or Lempert rongeur can be used. After 
the dura is opened, m icro surgical instrum ents are typically used. 
Com m only used Rhoton m icroinstrum ents include num bers 
3, 6, 9, and 16 for dissect ions under the m icroscope (Fig. 1.16). 
Spetzler tum or forceps are routinely used for tum or dissect ion  
(Fig. 1.17). A diam ond arachnoid knife (Fig. 1.18), sickle knife, or 
num ber 11 blade can be used to open the arachnoid linings of var-
ious cisterns. Micro scissors, straight or curved (Fig. 1.19), are also 
routinely used to t ransect st ructures. Aneurysm  clips (Aesculap; 
Center Valley, Pennsylvania, USA; Mizuho Am erica; Union City, 
California, USA), both temporary and perm anent , are needed for 
vascular cases, including aneurysm , arterial venous m alform ation  
(AVM), and bypass procedures (Fig. 1.20). Various con gurat ions 
of the clip m ay be needed depending on the anatomy of the aneu-
rysm . The clip applier (Fig. 1.21 and  Fig. 1.22) can either have a 
locking m echanism  or not , based on the surgeon’s preference. For 
bypass procedures, m icro needle holder (Fig. 1.23 and  Fig. 1.24; 
Scanlan Internat ional; St . Paul, Minnesota, USA),  ne sutures (6–0 
or 7–0 Prolene [Fig. 1.25] for extracranial vessels and 8–0 to 10–0 
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1 General Techniques of Cranial Exposure 7

Fig. 1.20 Some examples of aneurysm clips, with permanent ones in the 
upper row and temporary ones in the lower.

Fig. 1.21 Aneurysm clip appliers and remover (top in the upper panel and 
on the right in the bot tom panel).

Fig. 1.22 Minianeurysm clip appliers and remover (top).

Fig. 1.23 Micro needle holders of various sizes.

Fig. 1.24 Close-ups of various micro needle holders. Fig. 1.25 7–0 Prolene suture for extra cranial suturing.
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I General Principles and Basic Techniques8

m ents held in  the surgeon’s hand,2 avoiding any self-retain ing 
ret ractor. Diuret ics, proper head posit ion , cerebrospinal  u id 
drainage (cisternal opening, lum bar drains, vent riculostomy), 
good neuroanesthet ic techniques, and adequate bony exposures 
w ill greatly soften  the brain , allow ing for m inim al brain  injury. 
If the brain  is t ight  or if excessive ret ract ion  m ay be necessary, 
the resect ion  of sm all am ounts of noneloquent  brain  should be 
perform ed to avoid dam aging large brain  areas.

Suct ion  t ips can  have various sizes and shapes. For m icrosur-
gical procedures, suct ion  t ips w ith  sm all aper tures and having 
thum b-adjustable side holes should be used to provide suct ion , 
gent le tem porary ret ract ion , and dissect ion/resect ion . The t ip  of 
the suct ion  m ay be tapered or blunted (w ith  a sleeve) at  the t ip  
to provide at raum at ic suct ion  (Fig. 1.31).

Fig. 1.26 8–0, 9–0, and 10–0 nylon sutures for intracranial bypasses.

Fig. 1.27 Long tying forceps for bypass cases. Fig. 1.28 Short tying forceps for bypass cases.

Fig. 1.29 Brain retractors at tached to the head rest 
arm and set in position during an operation.
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1 General Techniques of Cranial Exposure 9

ing on  a crit ical neurovascular st ructure. Before applying the 
head holder, preoperat ive scans and history should be reviewed 
and the pat ient  should be exam ined to determ ine w hether there 
is abnorm ally th in  skull from  chronic hydrocephalus or previ-
ous craniotomy or craniectomy w ith  associated skull defect , as 
well as the size of the frontal sinus and degree of aerat ion of 
the m astoid, the presence of a bypass graft  or potent ial donor 
vessel along the scalp (such as super cial tem poral ar tery [STA] 
or occipital ar tery [OA] or a radial ar tery/saphenous vein  graft), 
or previous surgical scars. The pins should be inser ted along the 
plane of an  im aginary head band to provide good m echanical 
support , to avoid very th in  port ions of the squam ous bone, and 
to avoid the bulk of an  underlying m uscle, such as the tem pora-
lis. The head holder should be locked and proper force applied 
(t ypically 60–80 lbs for an  adult  pat ient). If in t raoperat ive cath-
eter angiogram  is planned, radiolucent head holder and a spe-
cial radiolucent table are needed. All the connect ions to the bed 
at tachm ent should be double-checked after posit ioning of the 
pat ient  to ensure stabilit y. Neuronavigat ion  at tachm ents m ust  
be securely connected if used. The C-clam p of the head holder 
should be free of at tachm ents, such as an  external ventricular 
drain  (EVD) or m onitoring leads, before draping so that  w hen 
the self-retain ing ret ractor base is secured to the C-clam p it  does 
not  pinch anything im portant . The pins should also be inserted 
so that  the  eld provided is adequate for the purpose of the pro-
cedure. Ideally, the incision  should not  be very close to a pin  site; 
rarely, the pat ient m ay have to be taken o  the pins at  the end of 
the case before the scalp can  be closed w ithout  tension . Som e-
t im es, a pat ient’s head posit ion  m ay need to be changed because 
of excessive head turning and m ajor venous occlusion, causing 
brain  swelling. A pat ient’s “slipping out  of pins” is a rare event  
and can be avoided by careful pinning, taking in to account  posi-
t ion  and tension.

1.3 Patient Position
Depending on the locat ion  of the lesion  and the surgical 
approach chosen, the pat ient  can  be posit ioned supine, lateral, 
prone, or sem i-sit t ing.4 After the pat ient  is in  a sat isfactory 
posit ion , all the pressure points are padded, and the pat ient  is 
secured to the operat ing bed by num erous tapes and belts. We 
also use custom -m ade operat ing table side rail–at tached pad-
ded bolsters to provide ext ra support  and securit y. A “t ilt  test” is 
perform ed to ensure that  neither the pat ient  nor any part  of the 
pat ient’s body w ill slide o  the table w hen the table is t ilted left  
or r ight , in  preparat ion  for w hat  m ay be needed in t raoperat ively.

Ancillary Services
For m any cranial surgeries, neurophysiologic m onitoring is 
needed, including m otor evoked potent ials (MEPs), som atosen-
sory evoked potent ials (SEPs), and brainstem  auditory evoked 
potent ials (BAER). In  addit ion , direct  int ra eld  st im ulat ion  of a 
cranial nerve or elect rocort icography (ECOG) m ay be needed. 
Com m unicat ions between the surgeon, the m onitoring team , 
and the anesthesiologist  are crucial to ensure a safe and e ec-
t ive procedure. For vascular cases, in t raoperat ive t ranscranial 
Doppler (TCD), ret rograde jugular bulb pressure, oxygen ten-
sion  m onitoring, and in t raoperat ive catheter angiogram  m ay be 
needed.

1.2 Security and Stabilization of 
the Head
Except in  the case of young children ,3 the head of the pat ient  is 
t ypically secured by a three-point pinned head holder for any 
cranial cases using m icrosurgical techniques, because w ithout 
a secure  xat ion , any potent ial m ovem ent w ill t ranslate into a 
large excursion  under the m icroscope and can  lead to devastat-
ing injury to the pat ient if occurring w hile the surgeon is work-

Fig. 1.30 (a) An appropriately cut piece 
of rubber glove and (b) cot tonoid pat ties. 
They are usually placed between the retrac-
tor blade and the underlying neural tissue to 
limit direct damage.a b

Fig. 1.31 Micro suction tips. Tapered or expanded atraumatic blunt t ip.
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1.3.1 Supine Position
The supine posit ion (Fig. 1.32, Fig. 1.33, and  Fig. 1.34) is com -
m only used for cranial procedures involving the anter ior or 
m iddle fossa. The pat ient  can  be st raight  supine if the approach 
is along the m idline. If the lesion is unilateral along the sylvian  
 ssure, the head is turned 30° to the contralateral side to avoid 
obscurat ion  by the tem poral lobe due to gravity. For lesions close 
to the opt icocarot id cistern  or the upper clival basilar ar tery, the 
head is t ypically turned 45° to br ing the lesion in to the surgeon’s 
line of sight  under the m icroscope. When the lesion  is near the 
anterior com m unicat ing ar tery, opt ic chiasm , or anterior th ird 
vent ricle, the head should be turned ~ 60° away from  the side 
of pathology. For pathology near the tentorial notch  or poster ior 
tem poral region, the pat ient’s head m ay need to be turned up to 
70°, if the neck is  exible on  preoperat ive exam , there is not a 
m arkedly asym m etry of venous drainage through the t ransverse 
sinuses, and there is no elevat ion  of jugular venous pressure 
w hen m onitored (Fig. 1.35). When the head needs to be turned 
m ore than 45°, it  is prudent  to place a large roll behind the 
shoulder and back of the pat ient  to avoid excessive neck turn-
ing and potent ial com pression of m ajor ar teries and veins. For 
pat ients w ho are obese or w ho have a short  neck, preoperat ive 
test  of the suppleness of the neck, as well as of the abilit y of the 
pat ient  to tolerate a planned posit ion , m ay be necessary. There 
are three axes along w hich the pat ient’s head can be posit ioned: 
 exion/extension in  the sagit tal plane, bending in  the coronal 

Fig. 1.32 Head-on view of supine position: A thin strip of hair is shaved 
over the planed bicoronal incision line. All pressure points are padded.

Fig. 1.33 A side view of the supine position. The custom-made side rail–
at tached bolster can be seen on the side of the patient.

Fig. 1.34  The supine position, which may be used for a frontotemporal 
approach.

Fig. 1.35 The axis of head rota-
tion and its e ect on head position.
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posit ion  that  can  lead to vessel com pression, nerve palsy, or skin  
pressure ischem ia. The pat ient’s head is t ypically extended for 
basal lesions and  exed forward for poster ior frontal or parietal 
lesions (Fig. 1.36, Fig. 1.37a,b, and Fig. 1.38).

plane, and rotat ion  in  the axial plane. The goals of the posit ion  
are to bring the area of in terest  in to the direct  line of sight of the 
surgeon, creat ing m axim al operat ive space w ith in  the rest rain ts 
of the pat ient’s body habitus, and to avoid ext rem e neck or body 

Fig. 1.36  The axis of anterior or posterior head  exion.

Fig. 1.37 (a) The  exion of the patient’s body at the hip and  its e ect on 
elevation of the head. (b) Elevation of the head by tilting the table up and 
down.

a

b

Fig. 1.38 The axis of lateral  exion of the head on the body.
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vent ilat ion  (at  least  two  ngers’ breadth  between the m andible 
and the sternum ). The head can be bent toward the  oor in  the 
coronal plane to open the space between the head and shoul-
der. Rotat ion  away in  the axial plane from  the surgeon facilitates 
view ing of the in ternal auditory canal (IAC), w hereas rotat ing 
toward the surgeon helps view ing of the brainstem . Excessive 
 exion and rotat ion  of the head m ay also occlude the vertebral 
ar tery if it  is very dom inant  on  one side and cause quadripare-
sis or quadriplegia for unident i ed reasons. Neurophysiological 
m onitoring should be used to prevent  m ajor com plicat ions.

1.3.2 Lateral Position
The lateral posit ion  (Fig. 1.39, Fig. 1.40, Fig. 1.41, Fig. 1.42,
and Fig. 1.43a,b) can  be used for pet rosal or posterior fossa 
lesions located away from  the m idline. An axillary roll can  be 
placed under the dependent  axilla for procedures shorter than  
4 hours, or the arm  can be placed o  the bed and can be sup-
ported by an  arm  sling. The head is posit ioned opt im ally in  three 
intersect ing planes, as already described. Excessive  exion in  the 
sagit tal plane should be avoided to avoid r isking com prom ised 

Fig. 1.40 Side view of another patient positioned in lateral position for 
petrosal approach.

Fig. 1.41 Head-on view of a patient in the lateral position, the lower arm 
supported by an arm board.

Fig. 1.42 Head-on view of a patient in the lateral position for a petrosal 
approach, with the planned incision seen.

Fig. 1.39 Side view of lateral position in a patient undergoing petrosal 
approach.
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1.3.3 Prone Position
The st raight  prone posit ion  (Fig. 1.44, Fig. 1.45, Fig. 1.46, and 
Fig. 1.47a,b) is used for lesions in  the m idline posterior fossa 
or the occipital region. If there is lateralit y to the lesion , a lat-
eral posit ion  can also be used in  w hich the dependent  arm  is 
supported by an  arm  sling o  the operat ive table and the upper 
arm  is draped over the body atop a pillow. Flexion and tuck of 
the chin  is m axim ized w ithout  airway com prom ise (two  ngers’ 
breadth  between the m andible and the sternum ) to open the 
cranial–cervical junct ion .

Fig. 1.43 (a,b) The lateral position. The patient’s arm and 
chest must be well padded.

Fig. 1.44 Side view of a patient in a straight prone position.

a

b

Fig. 1.45 Head-on view of a patient in a straight 
prone position, her body rested on gel chest rolls.

Fig. 1.46 The prone position. In this case, the surgeon can be seated near the vertex of the 
head or can stand near the side.
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Fig. 1.47 (a,b) The semi-prone position. The surgeon can be 
seated by the patient’s side.

a

b

1.3.4 Sitting Position and Semi-Sitting 
Position
The sit t ing posit ion  (Fig. 1.48) can  be useful for pineal or dor-
sal brainstem  lesions to decrease bleeding in  the surgical  eld 
and to facilitate exposure by gravity. However, th is posit ion  has 
a higher r isk of causing air em boli, and the surgeon needs to be 
in  an  operat ive posit ion  w ith  extended arm s, causing increased 
tendency to fat igue and decreased accuracy of the m ovem ents. 
We  nd that  the lateral posit ion  can  serve the purpose as well as 
the sit t ing posit ion  does. If the sem i-sit t ing posit ion  is used, the 
feet  should be elevated above the hear t , and the head should not  
be  exed or turned excessively, as already discussed.

1.4 Skin Flap Design and 
Elevation
The scalp is t ypically r ichly vascularized, w ith  the STA m ainly 
providing the anterior and m iddle port ion  of the scalp and the 
OA m ainly supplying the posterior scalp. The frontal scalp is 
also fed by supraorbital and suprat rochlear ar teries. For pat ients 
w ho need the STA or OA for a bypass procedure, the  ap should 
be broad-based so that  the other vessels w ill provide the blood 
supply after the bypass donor is taken. For pat ients w ho have 
had previous surgeries and in  w hom  one or m ore scalp ar teries 
m ay have been com prom ised, a reconst ruct ive plast ic surgeon 
should be consulted and should be involved in  planning the skin  
incision . The STA courses over the zygom at ic root  in  front  of the 
t ragus and a preauricular incision  less than 0.5 cm  from  the t ra-
gus t ypically avoids the STA; careful dissect ion  around th is area 
should be perform ed to spare the STA. If there is a concern , the 
vessel’s course should be m arked w ith  a Doppler probe; care-
ful layered dissect ion  w ill avoid dam age to it . The OA exits the 
skull behind the m astoid along the digast r ic groove. Any inci-

Fig. 1.48  The sit ting position. The authors never use this position.

sion  near that  region should aim  to dissect  out  and m obilize the 
OA instead of sacr i cing the ar tery. The length  and w idth  of the 
skin   ap should also be carefully designed. Ideally, the m axim al 
length  of a skin   ap should not  be longer than  tw ice the distance 
of the w idth  to ensure su cient  blood supply to the skin  ap.

For a skin  ap behind the ear or around the suboccipital 
region, one m ay encounter the great auricular nerve or the greater 
occipital nerve. If possible, the nerve can be t ransected sharply 
and m arked, and it  can be anastom osed at procedure’s end.

The incision  should be behind the hairline if possible. We 
typically size the incision so that  the underlying craniotomy lies 
~ 2 cm  from  the skin  incision . Thus, if there is a postoperat ive 
skin  infect ion , the infect ion  does not  go through the craniotomy 
edge to involve the epidural or subdural space.
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