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Every man owes it as a debt to his profession to put on record whatever
he has done that might be of use for others.

Francis Bacon (1561-1626)

Simple, clean, while preserving normal anatomy. Clean is fast and
effective. Surgery is art - you should be one of the artists.

Juha Hernesniemi
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Figure 2-2. (a) Professor Aarno Snellman
(painting by Tuomas von Boehm in 1953).
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Figure 2-2. (b) Professor Sune Gunnar af Bjérkes-
ten (painting by Pentti Melanen in 1972).
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Figure 2-3. Neurosurgical units in Finland and the
years they were established.
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Table 2-1.
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Aarno Snellman 1947-60

Sune Gunnar Lorenz of Bjorkesten 1963-73
Henry Troupp 1976-94

Juha Hernesniemi 1998-
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Figure 2-4. Nurse Manager Ritva Salmenperéa
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Juha Hernesniemi, MD, PhD
Professor of Neurosurgery and Chairman

MD: 1973, University of Zurich, Switzerland;
PhD: 1979, University of Helsinki, Finland,
"An Analysis of Outcome for Head-injured
Patients with Poor Prognosis"; Board certified
neurosurgeon: 1979, University of Helsinki,
Finland; Clinical interests: Cerebrovascular
surgery, skull base and brain tumors; Areas
of publications: Neurovascular disorders,
brain tumors, neurosurgical techniques.
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Jussi Antinheimo, MD, PhD
Staff neurosurgeon

MD: 1994, University of Helsinki, Finland;
PhD: 2000, University of Helsinki, Finland,
"Meningiomas and Schwannomas in Neuro-
fibromatosis 2"; Board certified neurosurgeon:
2001, University of Helsinki, Finland; Clinical
interests: Complex spine surgery; Areas of
publications: Neurofibromatosis type 2.

Goran Blomstedt, MD, PhD
Associate Professor, Vice Chairman,
Head of section (Outpatient clinic)

MD: 1975, University of Helsinki, Finland;
PhD: 1986, University of Helsinki, Finland,
"Postoperative infections in neurosurgery";
Board certified neurosurgeon: 1981, University
of Helsinki, Finland; Clinical interests: Brain
tumors, vestibular schwannomas, epilepsy
surgery, peripheral nerve surgery; Areas of
publication: Neurosurgical infections, brain
tumors, epilepsy surgery.
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Atte Karppinen, MD
Staff neurosurgeon

MD: 1995, University of Helsinki, Finland; Bo
ard certified neurosurgeon: 2003, University
of Helsinki, Finland; Clinical interests:
Pediatric neurosurgery, epilepsy surgery,
pituitary surgery, neuroendoscopy.

Leena Kivipelto, MD, PhD
Staff neurosurgeon

MD: 1987, University of Helsinki, Finland;
PhD: 1991, University of Helsinki, Finland,
"Neuropeptide FF, a morphine-modulating
peptide in the central nervous system of
rats"; Board certified neurosurgeon: 1996,
University of Helsinki, Finland; Clinical in-
terests: Cerebrovascular surgery, bypass
surgery, pituitary surgery, spine surgery;
Areas of publications: Neuropeptides of
central neurvous system, neuro-oncology.
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Assistant Professor

MD: 1995, University of Helsinki, Finland;
PhD: 2008, University of Helsinki, Finland,
"Radiological imaging after microsurgery for
intracranial aneurysms"; Board certified radi-
ologist: 2003, University of Helsinki, Finland;
Board certified neurosurgeon: 2009, Univer-
sity of Helsinki, Finland;Clinical interests:
Endovascular surgery, cerebrovascular
diseases ; Areas of publications: Subarachnoid
hemorrhage, cerebral aneurysms.



Miikka Korja, MD, PhD
Staff neurosurgeon

MD: 1998, University of Turku, Finland; PhD:
2009, University of Turku, Finland, "Molecular
characteristics of neuroblastoma with special
reference to novel prognostic factors and diag-
nostic applications"; Board certified neuro-
surgeon: 2010, University of Helsinki, Finland;
Clinical interests: Cerebrovascular surgery,
functional neurosurgery, skull base surgery,
neuroendoscopy; Areas of publications:
Tumor biology, subarachnoid hemorrhage,
neuroimaging, bypass surgery.
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Aki Laakso, MD, PhD
Staff neurosurgeon, Associate Professor in
Neurobiology

MD: 1997, University of Turku, Finland;
PhD: 1999, University of Turku, Finland,
"Dopamine Transporter in Schizophrenia. A
Positron Emission Tomographic Study"; Bo
ard certified neurosurgeon: 2009, University
of Helsinki, Finland; Clinical interests:
Cerebrovascular diseases, neuro-oncology,
neurotrauma, neurointensive care; Areas of
publications: Brain AVMs and aneurysms,
basic neuroscience.

Martin Lehecka, MD, PhD
Staff neurosurgeon

MD: 2002, University of Helsinki, Finland; PhD:
2009, University of Helsinki, Finland, "Distal
Anterior Cerebral Artery Aneurysms"; Board
certified neurosurgeon: 2008, University
of Helsinki, Finland; Clinical interests:
Cerebrovascular surgery, bypass surgery,
skull base and brain tumors, neuroendoscopy;
Areas of publications: Cerebrovascular
diseases, microneurosurgical techniques.
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Mika Niemela, MD, PhD

Associate Professor, Head of section
(Neurosurgical OR)

MD: 1989, Univeristy of Helsinki, Finland;
PhD: 2000, Univeristy of Helsinki, Finland,
"Hemangioblastomas of the CNS and retina:
impact of von Hippel-Lindau disease"; Bo
ard certified neurosurgeon:1997, University
of Helsinki, Finland; Clinical interests:
Cerebrovascular diseases, skull base
and brain tumors; Areas of publications:
Cerebrovascular disorders, brain tumors,
basic research on aneurysm wall and
intracranial  aneurysms.

genetics  of

Minna Oinas, MD, PhD
Staff neurosurgeon

MD: 2001, University of Helsinki, Finland;
PhD: 2009, University of Helsinki, Finland,
"a-Synuclein pathology in very elderly
Finns"; Board certified neurosurgeon: 2008,
University of Helsinki, Finland; Clinical
interests: Pediatric neurosurgery, skull base
and brain tumors; Area of publications:
Neurodegenerative diseases, tumors.
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Juha Pohjola, MD
Staff neurosurgeon

MD: 1975, University of Zurich, Switzerland;
Board certified neurosurgeon: 1980,
University of Helsinki, Finland; Clinical

interests: Complex spine surgery, functional
neurosurgery.

Esa-Pekka Palvimaki, MD, PhD
Staff neurosurgeon

MD: 1998, University of Turku, Finland;
PhD: 1999, University of Turku, Finland,
"Interactions of Antidepressant Drugs with
Serotonin  5-HT2C Receptors."; Board
certified neurosurgeon: 2006, University of
Helsinki, Finland; Clinical interests: Spine
surgery, functional neurosurgery; Areas of
publications: Neuropharmacology, functional
neurosurgery.
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Jari Siironen, MD, PhD
Associate Professor, Head of section (ICU)

MD: 1992, University of Turku, Finland; PhD:
1995, University of Turku, Finland, "Axonal
regulation of connective tissue during
peripheral nerve injury"; Board certified
neurosurgeon: 2002, University of Helsinki,
Finland; Clinical interests: Neurotrauma,
neurointensive care, spine surgery; Areas
of publications: Subarachnoid hemorrhage,
neurotrauma, neurointensive care.

Matti Seppala, MD, PhD
Staff neurosurgeon

MD: 1983, University of Helsinki, Finland;
PhD: 1998, University of Helsinki, Finland,
"Long-term outcome of surgery for spinal
nerve sheath neoplasms"; Board certified
neurosurgeon: 1990, University of Helsinki,
Finland; Clinical interests: Neuro-oncology,
radiosurgery, spine surgery; Areas of
publications: Neuro-oncology, neurotrauma,
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spine surgery.Matti Waananen, MD
Staff neurosurgeon

MD: 1980, University of Kuopio, Finland;
Board certified general surgeon: 1986,
University of Kuopio, Finland; Board certified
orthopedic  surgeon: 2003, University
of Helsinki, Finland; Board certified
neurosurgeon: 2004, University of Helsinki,
Finland; Clinical interests: Complex spine
surgery, peripheral nerve surgery.
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Maija Haanpaa, MD, PhD
Associate Professor in Neurology

MD: 1985, University of Kuopio, Finland;
PhD: 2000, University of Tampere, Finland,
"Herpes zoster — clinical, neurophysiological,
neuroradiological and neurovirological
study"; Board certified neurologist: 1994,
University of Tampere, Finland; Clinical
interests:  Chronic  pain  management,
neurorehabilitation, headache; Areas of
publications: Pain management, neuropathic
pain, neurorehabilitation.
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2.3.2. PEANRIL Y T b
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Juhana Frosén, MD, PhD

Emilia Gaal, MD

Antti Huotarinen, MD

Juri Kivelev, MD

Paivi Koroknay-Pal, MD, PhD
Hanna Lehto, MD

Johan Marjamaa, MD, PhD
Anna Piippo, MD

Julio Resendiz-Nieves, MD, PhD
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Figure 2-22. Neuroanesthesiologists at T66/6 Hospital. Back: Marja Silvasti-Lundell, Juha Kytta, Markku
Maéétténen, Péivi Tanskanen, Tarja Randell, Juhani Haasio, Teemu Luostarinen. Front: Hanna Tuominen,
Ann-Christine Lindroos, Tomi Niemi
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Tomi Niemi, MD, PhD

Hanna Tuominen, MD, PhD

Juha Kytta, MD, PhD (1946-2010)
Juhani Haasio, MD, PhD

Marja Silvasti-Lundell, MD, PhD
Markku Maattanen, MD

Paivi Tanskanen, MD

Tarja Randell, MD, PhD
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Figure 2-23. Neuroradiologists at T6616 Hospital. From left: Kristiina Poussa, Jussi Laalo, Marko Kangas-
niemi, Jussi Numminen, Goran Mahmood.
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Figure 2-24. Staff of bed ward No. 6, with head nurse Marjaana Peittola (sitting, second from right)
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Figure 2-25. Staff of bed ward No. 7, with head nurse Paéivi Takala (left)
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Figure 2-26. Staff of ICU, with head nurse Petra Ylikukkonen (front row, third from left).
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Figure 2-27. Operating room staff, with head of section Dr. Mika Niemelé& (standing in the back), head
nurse Saara Vierula (front row, first from right) and head nurse Marjatta Vasama (front row, fourth from
right).
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Fig 2-28. Administrative assistants Heli Holmstrém, Eveliina Salminen and Virpi Hakala.
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Fig 2-29. Overview of the OR1
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Figure 3-1. Intracranial pressure (ICP)-compliance
curve indicating the relation of intracranial volume
and ICP. On the steep part of the ICP-compliance-
curve, the patient has minimal reserve to compen-
sate for any increases in the ICP
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Table 3-1. Helsinki ¢ slack brain duri ’

Positioning

Head 15-20 cm above heart level in all positions
Excessive head flexion or rotation is avoided —
ensures good venous return

Osmotherapy

One of the three options below, given early enough
before dura is opened

Mannitol 1g/kg i.v.

Furosemide 10-20 mgq i.v. + mannitol 0.25-0.5 g/
kg i.v.

NaCl 7.6% 100 ml i.v.

Choice of anesthetics

High ICP anticipated — Propofol infusion without
N,O

Normal ICP — Propofol infusion or volatile anes-
thetics (sevoflurane/isoflurane + N,0)

Ventilation and blood pressure

No hypertension

Mild hyperventilation

Note! With volatile anesthetics, hyperventilate up
to PaCO, = 4.0-4.5kPa

CSF drainage

Lumbar drain in lateral park bench position
Release of CSF from cisterns or third ventricle
through lamina terminalis intraoperatively
EVD if difficult access to cisterns
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Figure 3-2. Normal or absent autoregulation of ce-
rebral blood flow (CBF). CPP, cerebral perfusion
pressure
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Figure 3-3. The assumed shift of the cerebral blood
flow (CBF)- cerebral perfusion pressure (CPP)-
autoregulation curve in subarachnoid hemorrhage
(SAH) or in arteriovenous malformation (AVM) pa-
tients. The safe limits of the CPP must be assessed
individually
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Figure 3-4. The effect of arterial carbon dioxide
tension (PaCO,) on cerebral blood flow (CBF) at
various mean arterial pressure (MAP) levels
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Table 3-2. The effects of anesthetic agents on cerebral metabolic rate for oxygen (CMRO2)
cerebral blood flow (CBF), intracranial pressure (ICP) and cerebral arterial vasodilatation.

Isoflurane ! T (e T (e
Sevoflurane Ll T (e%) T (e%)
N,O T 1 1
Thiopental L1 L1 1l
Propofol 1l 1l 1l
Midazolam Ll Ll !
Etomidate ! ! !
Droperidol 1 1 1
Ketamine 1 11 11

*with mild hyperventilation
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IV—F > T11D, BEROYIFRIC. ME
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Table 3-3. Routine monitoring for cranio-
tomy

* ECG

* Invasive blood pressure (zeroed at the
level
of Foramen Monroe)

* SpO,
* EtCO,

* Side stream spirometry, airway gas
monitoring

* Hourly urine output
» Core temperature
* Neuromuscular blockade

» CVP and cardiac output (with PICCO™
or Vigileo™)
— not monitored routinely*

* only in major bypass surgery, in
microvascular free

flaps in skull base surgery or if medically
indicated.
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Table 3-4. Preoperative assessment by the anesthesiologist

Coagulation profile
Normal — proceed normally
Abnormal — corrective steps

Consciousness

Normal — proceed normally

Decreased — no sedative premedication, plan
for delayed extubation at NICU

Neurological deficits

Lower cranial nerve dysfunction — warn patient
of prolonged ventilator therapy and

possible tracheostomy

Pre-op CT/MRI scans

Normal ICP — proceed normally
Signs of raised ICP — plan anesthesia
accordingly

(mannitol, choice of anesthetics)

Planning of approach and positioning
l.v.-lines, arterial cannula in appropriate
extremity

Easy access to airways

Possibility of major bleeding — have blood cross
checked

Special techniques will be employed (e.g.
adenosine)

— prepare accordingly
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Figure 3-5. (a-c) Nasal endotracheal intubation under local anesthesia and light sedation in a patient
with instability of cervical spine, performed by Dr. Juhani Haasio (published with patient’s permission)
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52



3.4, FRERODHER

PR A IS PRI DR E & %< 5
BrEDCBF, ICPNOEEAEZEE L GE
A(Table 3-2), &l 2D20DAH7d1)—
lICKBIENS 1) ICPERDOY A UH
AV, FEMNBEEMAFEINE
Z, 2) BWICP. 55 ZA2MNEP
BEENHME (Table 3-5) OEETH
%, BCIEERET7 7O0—FERINE
HdH 5,

AMBERRPICP ER DIKEA 2 IE N5

BICIEN,OFLIF R Z R CA BRI
td'\7}l/l//$7"dat/(‘/7)l/l/\/7i'1.0
MACE TR G5 L THBZ R T 5, &
RDEBRTIE. BERAMBOD—D L
LTERN,0EE>T V5, N,0%EE
ZEEVERBED LRIV Eeld 1
VIV Y TR EMERZRE(1.0 MAC)
ngons, NIy L—k XY
ITECEVERETORT +— )L EHE
TERAES T NIE. N,ODR I EILER
W%ﬁﬂ(ﬁ%:&LEETK*T%
5. NODERIERENDT, FRED S
DHENEL., RALIFEMETETN0
W5ERI S, NOSHBIEONIH

BEARAEREFEEHT 5, TDHUEE
UHEEAE C 5. NO&%%EMHM
Nzob‘ﬁﬂmd&ﬁ%ﬂl@”%@’(ﬁﬁwd)
Mﬁ¢b?ﬁ<OMW@%ﬂ®¥m¢k
N,OZER L TH. RIANGEHEFND
AHWNNIHREBFNGEESRIIELK
L BEIRAZRERZ(VAED U R 7 D&
WEE. BBEEMUAICERBEFZRT
%% EE@@ME%E%E%EWE
?U@&%*%TiNOiﬁ%?%%

AMMEEL LIEFMPRICKHORE
HBEWE, ICPHABWKENH HEET
. MARBREZERBES. 7AOR7
#—ILDIZE(6~12mg/kg/hr) THEIFT
%, ITNTDORAREEEZ R NIL,
ZNU EDBIAEE LIRS HNAAE
IROWET H5EN DS, LHL. LMK

Maintenance of anesthesia | 3

DEENE CHEREYIRIER DN S R HE R OV RE
LT 2ERELNBNIE. IV h—
IVREREERIEK, FAXYZ2—)LE
’59 %, —BRGIRVIBHETR (PaCo,
3.5kpa (25mmHg)) EEEERE EEHMD
S>oMmEHRELD S,

Mo ERBICIE. 722 )b
(0.1mq) EEARAEST. FrelEL 7Y
2 = J1(0.125-0.25 u g/kg/min) #6551 54
DELESHETD, —MRICTHIRTHENIER
HEBEFTRZRETII T2V, fEE
ICHREDNFEINSIBETIKLZ 7Y
)W EFEIRT B, FlHPDREHRIEIC
IGCTHEF A FOBERAET S, L
ST V2 ZIVSRH CHERINSMIT
NENRIGENROIOGERT DT, &
ME#ZBE ST FRENDBHEIE
|T5 2 >7T0.05~ O15mg€'d'\ ZAKRE
95, BEHREEE EEET DElcEL
STIVRIIIDR—ZAREEHRT
%, BELTWVWSEEARE., EPEE
> OMEICERBFIMELITHhE L,
EEYIFSRICIE7 KL+ r&ENA A
ENAAE) ALV DRERE R
THE%, HEFMN CRLFBEHDERNOD
M\ﬁ%ﬁﬁwﬁﬁtww%ﬁtﬁ%o
TIVAZI)VDVEREREICITFESR
gﬁ%okéﬂl&%&R«Tmawﬁ
BHRE %RV IRITIFEICIE. BEHEL
?%M$%§ﬁ%%hm<fU9%ﬁ
oo MEFEIFOBERDRZEIFESITH
HREABREICINSEZNETH B, BB
BOMBEROFMRIENMITHENEE
EFHRTBIELDHBDSRE, HHIER
FwmEICIGCTAOZAZ T LDR—Z
RS THRT %,

53



Table 3-5. Anesthesia in Helsinki Neurosurgical OR

Preoperative medication

Diazepam 5-15 mg orally if normal consciousness

In children (>1 year) diazepam or midazolam 0.3—0.5 mg/kg orally (max. 15 mg)

Regular oral antiepileptic drugs

Betamethasone (Betapred 4mg/ml) with proton pump inhibitor in CNS tumor patients
Hydrocortison with proton pump inhibitor in pituitary tumors

Regular antihypertensive (excluding ACE-inhibitors, diuretics), asthma and COPD drugs and
statins

* Insulin’i.v., as needed, in diabetic patients, B-giuc aim 5—-8 mmol/i

Induction

» One peripheral i.v. cannula before induction, another 17-gauge i.v. cannula in antecubital vein after
induction

Glycopyrrolate 0.2 mg or 5 ug/kg (in children) i.v.

Fentanyl 5-7 pg/kg. i.v.

Thiopental 3—7 mg/kg i.v.

Rocuronium 0.6—1.0 mg/kg i.v. or succinylcholine 1.0-1.5 mg/kg i.v.

Vancomycin 1 g (or 20 mg/kg) i.v. in 250 ml of normal saline in CNS surgery, otherwise cefuroxime
1.5 g i.v.

*15% mannitol 500 mi(or 1g/kg) as indicated

Pulmonary/airway management

+ Oral endotracheal intubation

* Nasal fiberoptic endotracheal intubation under local anesthesia if anticipated difficult airway or

instability in cervical spine

Firm fixation of intubation tube by tape without jugular vein compression

Access to endotracheal tube in every patient position

FiO, 0.4—1.0 (in sitting position and during temporary clipping 1.0). SaO, >95%, PaO, >13 kPa

Normoventilation PaCO, 4.5-5.0 kPa with volume controlled ventilator, TV 7-10 ml/kg, respiration

rate 10—15/min, no routine PEEP

+ Mild hyperventllatlon (PaCO 4.0-4.5 ) in primary surgery of TBI as needed and to counteract
LIIUlI S

2
mandilatarns affacta nh

HENEON P2 0N
I.IIU deUUIIdlUIy erects UI mnmraicu a

[
U
('

Maintenance of anesthesia

Normal ICP, uncomplicated surgery

* Sevoflurane (or isoflurane) in O,/N,O up to 1 MAC

» Fentanyl boluses (0.1 mg) or remifentanil infusion (0.125-0.25 ug/kg/min)
* Rocuronium as needed

High ICP, tight brain, emergency surgery

» Propofol-infusion (6—12 mg/kg/hour)

» Remifentanil infusion (0.125-0.25 ug/kg/min) or fentanyl boluses (0.1 mg)
* Rocuronium as needed

+ No inhaled anesthetics

Termination of anesthesia

» Postoperative controlled ventilation and sedation is discussed in each case separately

» Normoventilation until removal of endotracheal tube, avoid hypertension

+ Patient has to be awake, obey commands, breathe adequately and have core temperature above

IJ.UTUV.Y U UCIUIG GI\LUUGI.IUII

ACE, angiotensin-converting enzyme; CNS, central nervous system; COPD, chronic obstructive pulmonary
disease; FiO,, inspired oxygen concentration; TV, tidal volume; MAC, minimum alveolar concentration; TBI,
traumatic brain injury; PEEP, positive end-expiratory pressure; i.v., intravenous.
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Supine position | Anesthesiological considerations for patient positioning | 3
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3.7.1. PEAL
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Fig 3-6. Supine position
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3 | Anesthesiological considerations for patient positioning | Prone and lateral park bench

position

3.7.2. BEBAGL. RIBMI. B < AR7G AT

KM%z &£ BEIC T DR EDMEER
MERERE TS, INZR5E. [E
RBESNEE I EAHEBDH S,

DB & VS BRA IS, BRI CIEEENL
DIFE ERRITOIBHEN17~24%1E T
ITBHEREITNTER (Figure3-7), LH
L. BRI TOOEEEDETHEITE
MEICELD LIRS ED, ZFLULVDIA
HEDEEDRMEIFBEMITEHS5N
%, TNHBEDEKMEBREDRIE =
BREFZWES. BREN S VR T 21—
H—=EO0—FADIANIVITEDLES T

EDRRBTH D, & LAISHOMmMITEE
eI, MEREAR&ZBEITER DN
BESICMEESEZERNIRE T 5,

RIEARL (Figure 3-8) RERAI Tl At
BEOMET T 2HE NGV, LHL. Al
BAMZ T3 BRI SRIBDERER TA R E DV E
ML T, TRFEELC OB DR
ENEITZ2HELNEGEL, E5ITIFE
BAMICE FDHKEERTRED BT 5
EDNTRENTES,

BIME S Fo | ZREMED FAfTI I RIERERAAL

Figure 3-7. Prone position from the side (a) and from the cranial end (b) of the table.
(c) Gel cushions are used to support the patient
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Park bench position | Anesthesiological considerations for patient positioning | 3

Figure 3-8. Lateral park bench position from the side facing the anesthesiologist (a) providing unobstructed
access to the patient’s airways, and from the cranial end (b) of the table




3 | Anesthesiological considerations for patient positioning | Kneeling

position

Figure 3-9. (a) Kneeling position (b) Head holder with  Figure 3-10. (c) Legrest supports the patient if the
mirror bed needs to be tilted forward
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Sitting position | Anesthesiological considerations for patient positioning | 3

Figure 3-10. (a) Sitting position for infratentorial supracerebellar and fourth ventricle approaches.
(b) G-suit trousers.




3 | Anesthesiological considerations for patient positioning | Sitting

position
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3.8. ICUIC BT BT 77
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SIER TIREE L DERHVRENTH
%, GCS, EBADOKRKEE EXIRHF. B
HixERF v o LTRERT %,

ICUCTOfEDMITENEN T FO—
IWEREETHD, BiHi0ESRME
ERERBEMBHEMICDOENS, ik
EBE. 2FEREREZ160mmHg
LURICRD, KEGRBIRRE P RENERARET
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INSDEEIFI3I~4RE. HBHLIFHEH
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EEHRLTHORESES, TORET
&ILERD 5 DEERL & IRE DRI ZEAD M
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Table 3-6. Hemodynamic control during
extubation in NICU

Postoperative care in the ICU | 3

#\5 (Table 3-6&3-7) . ZNZFNDFEM
TOBEDF|EIL Table 3-8 ICEH TN
W3,

PN F DR, HEKREERIE
—MRTHHH, "ENEEEEZE
V. MEREEBEELTEESEWD, &
BRI IEIRIRING) & BiEER & BT B T
HAFVARY (BAEEPRHLEILEX
T BAELF A R) HDE (2~3mg
BIRAES) /595, —RBEEClEA
FUOARVERBEILCTHEE IR
ACT®ES %, INTEEEIL (TET
/710 ERET S WIERIEENE. 7
DEIIRO) &b H B, M/RESERR
EMREEZ. MEPBICIEIER7O4
RZIAKIEZ (NSAID's) &35 L5,
DMERZE L IENRFROMBELEL
FE T, Hla/N\L3+> 7 (COX-2/H
EX) 40mgir 12 & L THEHRNKRS
THEEH B, BREMEM(ICIES5-HT3
SAFHEER (Y5t h~AOY Tmg 5
RPSESD £ ok KOy R—)Lh8RE
(0.5mg B#ARAES) THLT B,

2009~2010F DB DFEH INIX, T
b _EREEEMER DER A 377 (scale0~10)

[FEWD (FR(E 2~3) . LH LiikiER
DIRBHEIEFMERBDZATITLST
EOHE LNV, D DREDEKEICE
B L e ELIRE TIERBDOEBEONE S
BNE2>EY LEVWESS, BEOAEN

Table 3-7. Indications for postoperative
sedation and controlled ventilation

+ Clonidine 150 pug/NaCl 0.9% 100 ml 30 min
infusion (or dexmedetomidine-infusion)

» Stop sedation (usually propofol-infusion)

» Labetalol 10—20 mg and/or hydralazine
6.25 mg i.v. increments as needed

» Extubation when patient obeys simple
commands

» Pre-op unconscious or decreased level of
consciousness

» Long duration of temporary clipping

» Expected lower cranial nerve dysfunction
or palsy

» Easily bleeding operative field

» Large AVM: blood pressure control

» Brain swelling
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Table 3-8. Common practices at Helsinki NICU

Supratentorial surgery (tumors, unruptured aneurysms)

» Early awakening and extubation in OR

+ Systolic arterial pressure <160 mmHg

* In selected cases (large tumors, complex aneurysms): post-op sedation and tight hemo-
dynamic control (usually systolic arterial pressure 120—130 mmHg for 3—4 hours), control CT

A Aalavad ot otins

ana utTiaycu exiaoation
Infratentorial surgery

Small tumors in “benign” locations or microvascular decompression of trigeminal nerve
» Early awakening and extubation in OR
» Systolic arterial pressure <160 mmHg

Large tumors or tumors in delicate location (pons, medulla, close to IX-XI nerves)

» Post-op sedation and tight hemodynamic control (usually systolic arterial pressure
120-130 mmHg for 2—4 hours), control CT and delayed extubation

» Pharyngeal function always checked with extubation — tracheostomy in case of IX-XI

cranial nerve dysfunction

AVMs

Small AVMs
» Early awakening and extubation in OR, normotension (systolic arterial pressure <160
mmHg)

Medium sized AVMs or problems with hemostasis during surgery
+ Sedation until control CT + CTA/DSA
» Tight hemodynamic control (usually systolic arterial pressure <120-130 mmHg)

Large AVMs

+ Sedation until control CT + CTA/DSA

» Extremely tight hemodynamic control (systolic arterial pressure 90-110 mmHg)

+ Slow emergence and extubation (see Table 3-6)

+ Systolic arterial pressure target allowed to rise by 10 mmHg daily (up to <150 mmHg),
antihypertensive medication for 1-2 weeks post-op

* Fluid restriction to minimize cerebral edema

Ruptured aneurysms

» Early awakening and extubation in OR only in H&H 1-2 patients with uneventful surgery
H&H 1-2; Fisher 1-2

» Systolic arterial pressure >120 mmHg

* Normovolemia, Ringer 2500—-3000 ml/day

* Nimodipine 60 mg x 6 p.o.

H&H 1-3; Fisher 3—4

» Systolic arterial pressure >140 mmHg

* Normovolemia, CVP 5-10 mmHg, Ringer 3000—4000 ml/day

* Nimodipine 60 mg x 6 p.o.

H&H 4-5; Fisher 3—4

+ Systolic arterial pressure >150-160 mmHg

+ Slight hypervolemia, CVP 6—12 mmHg, Ringer 3000-4000 ml/day + colloid 500—1000 mi/
day

«Nimodipine 60 -mg x 6 p-o-

Bypass surgery

» Early awakening and extubation in OR if the length of operation <3—-4 h

* Normotension, systolic arterial pressure 120—160 mmHg

» Avoid vasoconstriction, liberal fluid therapy

» Antiplatelet therapy with acetylsalicylic acid (300 mg i.v. or 100 mg p.o.) in most cases

CVP, central venous pressure; H&H, Hunt and Hess grading scale; i.v., intravenous; p.o., peroral.
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BERFMOERTIE. MBEBIEA
F>aRFITKBIVPCA (intravenous
patient-controlled analgesia) THA¥EY
%o ADY ) Z w7 TIEBBEMED
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Special situations | 3
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ICE D TCIIREFRZET 5, THEIN
BEAZREEN60R D 5 1200 G 5N AL
BIIARETHBHN. THICREBICEY
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3 | Special situations
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3.9.4. FUREIR & MATZARAE
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Special situations | 3
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Table 3-9. Anesthesia during neurophysiologic monitoring

BAEP propofol + opioid (fentanyl or remifentanil)

SEP propofol + opioid (fentanyl or remifentanil) + dexmedetomidine + muscle relaxant
MEP same as SEP but no muscle relaxant

Corticography opiod (fentanyl or remifentanil) + dexmedetomidine

BAEP, brainstorm auditory evoked potentials; SEP, sensory evoked potentials; MEP, motor evoked potentials
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General Philosophy | 4
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4 | Principles of microneurosurgery
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Operating room setup | 4
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4 | Operating room setup
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Figure 4-2. Several displays in the OR pro-vide
the whole team to observe the surgical field as
see through the microscope. (a) The scrub nurse's
display. (b) The visitors display
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Figure 4-4. High-heeled clogs may be worn and
removed
as desired to fine-tune the surgeon’s height
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Figure 4-5. Standing position allows freedom of
movement — even acrobatics!
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Figure 4-3. (a) Armrest with adjustable height and
ball-and-socket joint at the base. (b) Armrest with
sterile covering. (c, d) Properly adjusted armrest
allows the arms to rest at neutral and relaxed
position, while providing stability comparable to
sitting position
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Figure 4-6. Mouthpiece permits the movement of
a balanced microscope in 3 planes while allowing
both hands to use microinstruments continuously
in the operative field.
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Figure 4-7. The standard drill tips used in Helsinki for craniotomy. (a) Craniofome blade with a footplate.
(b) Same craniotome blade without a footplate, used for tack-up suture holes and thinning of bone near
the skull base. (c) Cutting ball tip, 5.5 mm. (d) Diamond ball tip, 5.5 mm.
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Figure 4-8. (a) Left MCA bifurcation aneurysm in visible light seen through the microscope.

84



458.]k4 0 Ry F>—LMmKxEt

Kv 75 —TIERmEY. EAREOIM
R EMRICEHMEHR S, AUV
EPFRED LI TO—RND&LEEBL
THEYT %, MRISIHEEE L TREE
N5, BL. BEROBRIIEFICES TR
W, HFZOHEELIIMEDOHEA BT
AH. MBI TO—"REBAEELT
WEWEY, MEICHTSHEEHLFE
PErEFDELH S, TD—HT. BH
A LEERGMRAEZERT B EIERS
9. HIREAEIC K B2 L e REi & Eok
T2ELHD, TOHICEARRZ A TDMm
FET T, MREEMEMNITHEERS,
NIV F T, FITNAIINZAFRD
BRICERLTWS, MiR=/REOENM
T. BENICIRZAET %, LHLZ
DEMEE BRIEDEYMEICKELT
HY. EROMBIRICIIEPINEEH % 24
BEL95%, LrLEnThar70RYy
To—& MRFHIHEMENREICE
STERGRBCHS,

Necessary or useful tools | 4

(b) The same field seen with ICG. (c) The same view after perfect clipping of the aneurysm.
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Figure 4-9. OR setup for intraoperative DSA; Dr. Riku Kivisaari performing the angiography.
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Figure 4-10. The basic set of 11 instruments. Four bipolar forceps (longer and short, sharp and blunt
tipped), microdissector, straight microscissors, aneurysm clip applicator, straight blunt steel needle for
irrigation, and three suction tubes (long, medium size, and short).
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Figure 4-11. (a) The curved ,Jone“ dissector, used to separate the dura from the inside surface of the
skull. (b) The Yasargil-type flexible dissector useful for larger bone flaps.
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Figure 4-12. The right hand waiting for an instrument, while keeping the eyes on the microscope.
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Figure 4-13. Looking away from the microscope, while the left hand (holding a suction) remains in the
operative field.
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Figure 4-14. Adjusting the microscope with only the right hand.
This can be done even with the right hand still holding an instrument.
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Figure 4-15. For a right-handed neurosurgeon, left hand is mainly used for controlling the suction,
the left hand for the other instruments.
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Figure 4-16. Three holes at the base of the suction tube enable controlling the suction force by sliding
the thumb.
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%o ERNAR—5TZo>LMEZRRA

T, ZTOEAOEFMLzW. FHAILEEY
THEDICEBLSNS L. £cFiREY
ZOMDRED LICNAR—S%FE
T. TOENEFTMT 5,

BET BEE. /A R—ZDFimlicd
LIREZELZEHNEECTH D, A4$
—SDHIHEEBOIBCITEZD BT SA
I, EREICBETH2ELNEFTLL,
ZD"F - " Fhld"bbh". T
& "PREY RE TV =y U E. BREIC
BERBRZEINEDMARICTE D T "#E
El%" B LERRIC. DEDFEFEDKE R
EBELIBHH BEEANICERTHS. BL
BRELAREEEY .. N R—ZD5kIEH
<22 D%, "Dirty coagulation”
ElF. HEBERE A PIMEDZ WL EBED
FiMiCRAWVWSNSRFRIGRMITH B DN
TNUFMBEEZ RGO ME % 5 [E
THADEMTH D, N1 R—ZDkiH
DOFICEABEORKERMZ#HF. T L THLE
#INSOEBEHITRET %,
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497.]%4 7 087]

XA O] EHEL DRRITHED
T. KEBEPKZS>ZYIRYT 5, AT
MY 5T THELS. Limaf CriRE
TZOAELES, <47 O TIDHkiE
T, KNOMELHEREIBEICEREL
e, EiREEANEY 35, TDRKIC
— MR BREAETEHL DIEEICEZ < DA
BIEZIX, A7 O8BEDARNELRRL
BEBFHEN KD, BEMDF -
BESHENT . FMEEIAEREIN
%0

498 %8 FH

BRR 15 A XD R ZMEF D  TFE
WEL LTHELRETH S, BEITHRD
FTOTWEWEREFATWVNS, RiTK
ChP T, $&FHEDT. ROTEIET
DHENPLT WAL ST (Figure 4-17),
RV CIEROIMETZE) PT WV, £
D—AHT. BN EFEZE S KEGEHHE
BT, RDOGEWERZFEDRIE. hEW
BADERAAICE S TULELD. BICA
RICMBF2EZARZRELH S,

R ISERAGENTERTY 5.

Figure 4-17. Cottonoids and pieces of Surgicel fibrillar placed on a pad situated next to the operative field;
continuously replenished by a scrub nurse during the operation.
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FRAER D L PIKMEDES T, &
NSHEEDIFTICARITHE DT
%0
HEEP 7 70— F DRICEEZHEZ
PMEBEERET S, A ISR
YRR C ISR B RET B,
XA EBRIZR OIS B, N1 R
—ZZDHFGIRED SRET B,
V /Ry hRF 2 —HEEDS LD
BEZBEV. BRGEDRKEHIEE
fe. <220 e ITB0%EEL,
AVRVELTHEAL, IEIMHRE
(EXN
fEE & AEEBICE N T, FBEDRR
IIEE DT EVK D ITIRET B,
gm%%%mwm%ﬁBTﬁuﬂ%
%O
KEGEBDOFHTlE. DEDERIR
MHMMISNT B2 RFF—THRE
LT, BEEODENENZ D%
<\\O
2 ILED D RIBED R DERAR T H
Mg %,
AR BXENARE D F M. IR AR
T 7O0—FEFET. BOEHEERT
;%%\%%ﬁ®%%@$U&L?
£,
TURZ U=y THEES|TE
IFfel. BIEMET ) v EY T DR
ICEREE B ARICHI; YT
%0

INARE—=F R VZFESHROE <
IR ZBVTEWT R, FUILITE
TWMoNTEEL. BEOEBZEREY
BEHEZL,

| 4

4.9.9. HEVRBE, SUAVREE

SHALIRE & (SRS E Y] > THIRE Y
BETHY. HHTIRE (FESIFHIER
HDOBZESG T ETHB, CHEVASE
& A7 AT TIERICY] 2 EHHH
IR HEMNEEEITH S, LH LEEH
BINAR—=ZTERILIEY., HE<E
RARXTYI2fz) . WAV O@F%
FEo>TLEHEEF|ETRNTE, <LEE
RS, CHEXARDRDY LG5
ZzeRE L LT, BB TOHMEE
HE#tE 1mIOERBICERY T THBSF
ELTEEDIMEZ 5, FHTIRIXER.
BADHBEMEICAY ., TOmE~EZEST
EIXLTWL, N1 R—FP<170
FEEF. NEWNBEZES DH—RRMTE
D, “Waterdissection (KE(E>T-RIEk) ”
ITEDLHTEETHS (TacBH)

4.9.10. 4% & "Water dissection (JK%ZE{F
DTRIBE)

FARTFNEeAEZRBL T, BHICHD
REICITS, TOEEFERNIZ. a)fiiFE
%7 1) —=2IKRD, b) HllmZRD
\F%. ofafneney . B|EIC<oD
Wi 2D <. d)KZEBWVWTH
Y 5. FRITITERDIEERIBKZE
D, EBIF20mIDFHEIC. EOKSD
D#E = DIF TR\,

NIV FTELSBW AT ERIBES
J&IE “Water dissection” TH %, ik
TZXRRX FDTothEEIHAFERL T, &
BlLfee TOHEOBMMEITHEVER
S5NTWVWEWVH. RN TERELD
T, BMGERBARETHD, "Water
dissection”| BB D BAGHZNEET S
DITES, £FTwIMIC. HBEOR A EHE
L. EoAFEOEERIEBKEZR
BEmEITEAT B, BLILIFONTEELG S
"B PEEERE L. BEAHMYIFEDH
BHIIz %, BLHEHMIEH 5P BHEFRP
" ZILTBDIfEDND, HIZAIERE
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NEBEORBED. 2 ILET ARDOBM,
AENERARET A2 DMEH D2 ETH B

49.11. FE5[IFR/NRIC

NIV ROBEHIE T FiriE. Mo
EHSREZFEDT ICXITHRS, D0
PSS D 5. AIBEEIAREY. ENSE
RREPE=K=E IO FEREFORTD
REDFMTIE. FDHWZAY b7
2—ZBW5, &9 ST 2—%RHL
2770—FELH B, MEBIRTIHIED
BRI g AREET 7 Ta—FFE,
FeEZANNAFIV R LT =D TRERZHE
BRLIcELTH. BOLWEILT U bZ
T2 —DENEHLL,

BOEREIEENMR—S%, Bh&
HIArEbEBTESE. MEBLIEHT
EZH. ZLDBAITEBLIHBFEC
NSDBRETHRIFT S, FIZILFHIETH
SEREICED > T HEATRT 58
P, RIREBRRT 2 TH5B, £3/\1
R—F CRDES | Z1TLN. K5 |E TR
EHRT %, NAR—SFFE>TVBE
&, WB|IBEEZFDAR—REHIFT 4
IZfES, FITHRIRZRBT 2RI DF
KigAtITHY . ETAERTONIER
<hhb, ABEDFMHTIE. WEIEE
INAR—=ZHh<170) rZ04%2—&0
TZAT. BEBRICTRKLEGEASEHWNT
W3, 5 LTl#EIE. FIZILHEET
DRBET, BADOEREISH D TED
EOITEGEHLHES,
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4.10. BAEE

NIV U FTISER, HEEELE
HTFEMBEMEBETICITS, TNIFEH
BEFMOTIES LWMEEHETHD, L
HEILKERBIFGHBEDH T T, AR
BEYEEMLPTL, FMEWVDEME
BEF O TRAGITNEGSEWL, ZD
AT, BEEFREZEEISHELVE,
EBAELIEHBEAZEINETH D,

FEEIEB L ICTD. BRI RN
TWEK S, BRERIFHENIE3-0ELLIE
4-0R 8 ZE RV CESTHES CTHET %,
BERED/NE EXABIE T « 7V i CRAS
I5, WMEEOKEGXIEBIX. BEAEE
TIFWRLEY ., BRI N ERE
EEERT %, £OHDOEIHEL DD
ELSHEFEINTERLTWS, FEEAL
BEEEIRIC N )L TR e hgic DY kT
TREITNE. BEADSDOHMA LS
5N%, Y—IJt)ILAEREITNIEETSIC
RN THD, BAZRIFIIC. FEL
I =TIV aBEEDD, BARIEI—
RISV THDISZF T4 v X% 2
BUERWCERET 5, KEVWEFDE
g, PO AHFRDRY EiIFges
RT3, BRIK2-0RIARERWTIER
feld2Blc, EHGV LITBEETRER
75, HRNSHERELEFESINET
HB, RDETHHIEIREEIEE 3-0T%IN
RCEHLHV LISBEEERET 5, B
TORELNHBDT. BDIBZFIZFE CE
TITHABRITEET %, HEDEHIC
EAT—FZ—HAWN, 5~7THTHRET
%, FL—2IFBAWEL, ZNEVEE
LATEICIENAETD, MEPHKEESR
EIIHT BKREGNBERD. BERRK
MTDBZBEIHEANNIT KL —> % FH
ERCE
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411, NIV 7 F RO IEMEE T Bl fRiE
NEBIFEMOREE FHER

FifiELVBHI DIEICTOINILY
VERIEBMEFMNOREGEZEREMR
& TRERlmRd,

ZEfFD—BM . BRTERELGAH
EEED, BRBEEELSIEFEH
B, RECB > TeFIENRETH
%, b7 IV AEIEYT B FIEEFESR
EBET S, FhOLEREIC—E
HEFDOZE, FMICEAHLDLETD
AD. rEDMAIZERS., AEQRE S
L. A%HFELTWVWAELENBZNE
Ths,

MR FERL . BOFEHRTKIVUER
W, TeRLECEVWSETIEEW!
HLIDDEETC2DDAELHFKS
BE. ZO5IRETH D, WEMNT
Hhn!
MEEDOME . TEMEFNA &
ICFBREL TETICUIEARGEEEH
WETHB,

Doge g o el LERITE
ERRITIS Cre@IsgE D KRS 5N
%0
[F—LT—V%KBILTD] ., &
TORZY T, F—LICHLTEY
T, 0 H &<, BBEETHE
ERINER, fefeL. BEDBE
KEICDWTIEEE LTEHBLT
IE7E 5750,

—E&a@< ] . MEMIC—ER
a8 < FITHRDBITEL,

Hernesniemi# IR D F i Miv X2 1)L
DFMALIEEITTEEDEY Th 5,

MFEORELHAL TEHE S
mEIZECBEEIcEh > T, &
AGRTHERLIICaOrao—JbL
T. OJREMRRRY HIZEEICEID T, A
DEN LD SRR T, k%K

I BEGETIE. FuRHS DFIBGAE
TR B,
BEERMN S DERAEH/IRICT
5], BHBAESEXRTHERL,
ICEFORBEEMNZ L LTTEIC
FESHDIENMNCELTH B,
YBORRDEER., RARHL
DHRWITHWNS] , —ikHERE
E'FOYA V" TRIEBC. BEN
BhEEETO M ZE DX DB E A FAIE
KB, BHLGEELFEADLSICL
THELRELED. ZDERILIERER
IZBR%,

TEFCHERTICHEEZML,
BEWENSBZRIKICIIEFZR
ELfcEE#Ed s . T5LTE
Fr) S 2-LELTREN. TN
L TITHRLAN—ZP, FiiE
MR D, MIFMABE5. EF
DBV RLMEFICH LANT
2REHES BT D,

(AR BEIRZER., T, BTz B
%] . RETHNIINREZLOTR

EEHLET. FLKOEFEICE>TT
—JUiTiED <,
(BEENEBEEMEDF—LT—
71, BEENBEEMIIVD, [
. [AMZNHDRBELZOHEFR BN
ETHB, THICK>T—EMHLE
5N, AEERAR. ReEHDV VT
JWITESH P T L5 5,

TFMDEINICNT 2EZHEET
7O—F1 . ARRFEZILT,
V. FiliEMBICETT %,
[FIETIIROD THEADETEE
DF—LZZEEDNES] .
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4.12. Hernesniemi#EiZDZIELBE
DY R+

EEMHEEER L fcHernesniemi#iZ g
B, TOUXMITEHENICEFIN, &
AETLELTH, FABERAONL—Z
VOB E LTHERITNTWVS,

- FHOMIET o LIMATHSD (UNA/R
k<) .

« EEAY R L—LEBABOE Y ZFA
WB, NBISHLTHEHABRZRL S,

- WEHZEBOFIC EHAOA-—LEXE
DA THA b7 1)V LZREFOREEIC
B <

e AT 7AN—ROLY 1 XDOFHAH
JoEERYT B,

- BTG

e AAMT—REZVRFBOAN—%EEEIC
ERT %,

. Medenal%3 | &
#23REAAX
# 15HERRYIBERA A X
- RELOBH
- =T
- B
. KEDHDBRIEM S

- IMLEAERRT BDIC. FERO Y IL%E
H—FZNLTERT 5.

7478 (Tisseel Duo Quick) (FE
DOHMEEDIF T, BITEZABKRICLTH
<,

- B/ R=ZDHNIE5, INAKR=F
(Malis) |3&#050C. FEREREMEIE30.
EARE IO LCId25, SEtmhise o fz/ A
R—ZDEHI20TH %,

- FEROAEICAF F—biczLicA
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—LEHE REOHEAT-TS—-T
EET 5.

- BOIEH120BENRS|IEZRNT. HE

®BITHBZERALD, WEIEDREIZFET
ZD% GEEAODREDRSIENHD)

- BREOFME. MEICEALEEDF

T DBRITIEI I\ &2 E L TH <,

. BY_EIFHESIF3-0 Safil(hrt22)

- FERRAES1E4-0 Safil(hrt22)

- BEFMiCcoORY _EIFHEEIZ4-0 Prolene
- HRAOKIGIIBEFNATESSBROM

HEERT 5,

« “Needle-knife”l&1mIDE5IEIC18GE

T#H%EDITS

- PUENBRAREI & RRBR B R B RR AR D il

ICBWTRKEICT « T Uiz FERY
2o

« 2COBRBFHTIE. BRZHES

(cloxacillin)ici®@d %, ZOBRBAERYT
AICEBRRIEKITEY,

- RETF77O-FT. MTV bERY

EFBE NEVBIREY U Y TERWL
2o

« INEVEEE [ /& 7xSnoeden-SpencerfF

$#+28 & AdsonsBF L LIZ/NA ARy b+
B/ 7 08FEANS,

- RATHWEHSBZRAWVS,
« MOREHT—TIVELT. NUTLA

Whr—7ibégreen VAZ 21— L%H
W3,

- “Children glue" &l X 77 UILTH

%3 BIZEREEI—T 1T T DD
ICERYT3)

- BEREFMICHITE RV ITIE Kk

DRVWRUIILZERWS, ERLIEE
RLIEL,



.« 2-0 SafilDETERZE. BB LR THRE
IcAW%, REDORBAIIERT—T5—%

AW,
s DTS AT 4y I RZRAWNS,

FEAZR R
. Strykertt® KL

o AWHEEDA o1 KU ILD AL size
5.5mm

LAVE K R size 5.5mm
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BIROIEENZII /7 O8KRE
- NMKR—5

a
|
O
a
d

INAR—=3,
INR—3,
N R—3,
N R—=3,
N R—3,

- BEIE

a
O
a
d
a
a
O
a

no5 &
no.7 &
no.6 A
no.7
no.8 A
no.12 /A
no.8 ¥2

no.12 58

HEARERE
y 1A 0)

8cm

TA Ry
19.5cm 3@

16cm FimhVEl
16cm Soimh\Ei X 2
19.5cm Sl H\EE X 2

ERXF—F

FIBEF 222 T—R 75 v TR
70y T#HF
OI-XUVZvTHEEE /N s71163
OI-XRI7Zv 7B R/ s71164
OI—-X7ZyTHEEH /N s74320
O I—X7 5w T8 154 fe 582

R4 o087

O 70a%7] fd103r

O A2087] 12-17329

O “Luukkoset” X [E Lawton

O “Luukkoset” KX Hi Lawton 57-1015
O b= o 087]

RA/OHBEF 10T vy
O <47 ORgEF ff310
Oxava7vy. # fd375
OxA4207v%  fd398r

A O8\F

O U>J#F K bd766r

O vU>J&F /v bd768

O A VH0#EF % bd330rx2
O $fFEN1 A2y MEF bd886r

EEEEFH

- [EFOREIZEMTITS, BimEL/NR

DIEPIIEEEAITIT S . BRFMDBS
IO BTN s BREAMITITS

- SMAIBEETRAERIZ/N\— IV FRI Y 3
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VTS, MEIFELADRAICIIE, B DA ZXDOERT )Y TE6H%, )

i & FEA| DRI T N
N ENEFEEMIXTBRIDIRICIID R AVANID

RICHHEFL T —2 &5 Oy oBLOYY Y THT (EiHb o
B> fcBAIEE (Mastoid retractor) % feXZo Uy JH#HFERWNS)

Raney” U 7TOEHETL—LDT vy

DEDLYIES May need:

N S
INEEARERE O v AV TES
EHTENA TV IV THEREHBEBRET S

+ Second suction
+ Own set of Sugita Clips
» Fenestrated Clips (Sugita/Aesculap)

+ Sundt slim-line graft clips (Codman)
Might lift tentorium with a mini clip or
* Nicola Tumor clamp Weck's ligaclip in basilar aneurysms
Histoacryl Blue (B.Braun1050044)
“childens glue” for wrap-ping

May need:

» Kerrison bone punch, noir, detachable,
2mm
« If aneurysm cannot be fully clipped
->7-0 or 8-0 suture and micro
* Long DIADUST micro needle holder needleholders
MCA aneurysms -> short clip holder

* Micro Scissors curved right

» His own long micro instruments
* Long suction cannulae

* Long irrigation tips BB ARS A D Filr
+ “Black Rudolf’ tumor clamp 23 - 01049

. - FiREERECERBTHS
» Large long ring forceps . FRUSNICEDIC—EREKRBO S =
+ Small long ring forceps )7

L o0 hook - sharp. 23 - NAINATADEEE
ong micro hook, semi-sharp, 23 cm C BEDT4 T
* Long micro hook, blunt, 23 cm
* Yasargil Coagulation Forceps 21.5 cm
» Yasargil Coagulation Forceps 23.5 cm
» Yasargil Micro Scissors straight

* Yasargil Micro Scissors curved

EhiisE F i

 BiERE0Iv )y Ty b (LT
— RISV TZZ Yy TTHBH. &
BEAABES Yy TEH B, T LT3EE
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5. — k897 7O0—F

REINTWSZTNZTND7 7O—FI
DVDICHIEFEENT WS, [HiR2%ZEE
TNnfel,

5.1. LATERAL SUPRAORBITAL
APPROACH (LSO)

NIV v F THernesniemi#HEH
RbELLLES 7 FO—FIE. Lateral
Supraorbital Approach (LSO)T&% %, I
TEE TITLSOEWillis B i = E0 oD i
ERE. fIEEE PHEEESEEROR
BN DEEMRZ4,0006LL LIt L
TEDNTHF, LSOlkYasargilD sl
#97xPterional approach% & Y BiSEEE T
B, &YIHREMIC, LYEBEL DR
RICHR L7 7O—FTHB, LSO
KWINEBRBYIRATITON. R TOHE
Bz RB#IE 7z <. Pterional approach
EHRTRERES AL 2HEHEN
P BFRENEW,

LSOTld. REHRAIE—IRE LTRE
L. AIEEEHEIERLIT 2T 5, Al
BB DRIC BT 5 & SREEENDRE
CHER. AOOBE. B4 AEERZE
Ml & o CEENGERMENE CSHapek
HINELZE D, BIERAHN\DEREFED R
ISFEERICERE LcY . #BELTTY. 1)
BTLGEVLDTHRIET 5T LR, KRE
PIRIZLEERELS . BAD/NEVDTE
RILBEETHD, 71V Z Y FADEBEE
EELSC. BEBPORBYIRZEMES LI

DI

Lateral supraorbital approach approach | 5

5.1.1. &5

LSOl =MEPRTAMENRBEE R < .
MATERDOI RN TOHFIREICEND, =
RIDRAERENARIE. ALEENRR - /) \BEhAR
DILEREARIBICE BN D, EIREOMIC
 MLOAEP MR EREEGIZFEA
EDREY, FIEEE. BES&EDIZE
AREDEERICEHEAWS, LSOFILED
ABAEBEM LY., VILE D ARERET
BEL S BHEBICHADRLIFATHL
57 70—FThHs, LSOTIEFZILED
AHDOBIHICERELP TV EIC, BA.
RIEEEABEREZEMTNE. ~ILE
) ABDBRMERICEHBETE S, FES
MNERERE S, FIEEPRBEELELT
E%, BUEELLRETNE. EED
IFIETARTCOBEICBZICT 7O—FT
x5,
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5.1.2. ff1

MBI T, BRLUESREOEKIY S
95, BEHF3IRGZNLIFAREYT
EE L. (@) OEELY ENMIICd B, (b) XF
IlC15~30EEER T %, () RPRAIFIC
181F %, (d)HRHSWVIEE/NRICER
9 % (Figure 5-1a, b), ¥4k, #ZHI{4
REE7 L—LEFATERLTWS,
2T G TyvoIc &> THHGEREAIN
HMESNB LEIT, MEHEMEEERL
TWBEETHHEPERETES, D
HENMEZTWIKRE S, FHieapnE
XS CTEE T NIE LKW, EESBIEEY) &
ABEICGAELDTAPEIAICEHN T &
£ TED, BEIL CTEMPICTBEML
FAEZEREDZTLERRREATITH
%, WEEGIEAIX. BHZELZUDIEREICG
CTRDS, BEAMWITITER & ICFHA
BID, MBEIRBEEMNEZRDDS
IC. EREEREDMBE. Aha%E3XTH
ICHBIB L THLRETH D, —MRICHE

S DPterional approachiE & HEI\GEER
ZEEEEZH T EIEFEL, BEEETE
H&. MBEENREEZ LTYIVED RS
lc770—FHLITKKGB, FIBEER
DOIREE CHE—RBRARDIERIC
IGCT. EREHREETE S, MELS
WEE, BEEfE KV BBETE20ELDH
%, BETESLRIF. ARXXDMET
ﬁﬁ%&b%wmm?ﬁ%o—H\ﬁE

HEEEED SIEWMIEILH D55 ISEER
ZOLEHEE2H4ELNH D, BE AL
ECJBEH?\ IVE T REDERIERD

IFEBEICEDELDITTNIE. PAME
% HNEEEARD B LT <G5,

Figure 5-1 (a). Lateral supraorbital approach. See text for details
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5.1.3. REYIF &£ FEE

FIEIERNRICE S S, FIgEEREK YA
BEEE T, £EABROBAICRODEEY]
%175 (Figure 5-1a,b), HEAHEE
DEAB2~3cmETHYIRL. —8ZEXT
g7y ERBWTHIAICESILTH
BT %, BlOo®GIHEEL A Z—T )V
THE (Figure 5-1¢), fAISEFHICEBE T/
YIRAEMA. X7 >T 7 vy TRIEER
EHEBSDAMICEST 5, —BICERH
LIcRBEHmAER T 77 v 7 =BL
. LIREH. EEsSrEHBELEEIND
K SEIANZES|T % (Figure 5-1d, &HI),
B DRER S IFHED N T, BHFEEEE
HRET B, BEIF/NETWLSORETt
3T B(Key hole principle),

RIEERDE T T, BIEHMEIRD L
imlc/N\—KR—Jb%& 1 D&+ % (Figure
5-1e), EADNW OXIBEF"Jone”" & LY
T, BEEZEXIVRBET 5(92X—J,

Lateral supraorbital approach approach | 5

Figure 4-11a), Z DRIBEFDMmIHIZIKT
HANSTHY . Sinh#izED T DOEMIC
ISR E CTH S, 5X3cmDEFH%Z
YA RAY T4V T FUIVTYIVERS, &
ENASE NI ZACY: LI S =g Sl [
THIPIRICE] D, KT/ \—R—)UhSfIEE
BICGH TFIFERRRICEYY §5, 2D
DEYYIROBIERF.&5H5%5 (Figure
5-1) . REICFEBEA— Rz LOBYIVAE R
DIV TR DEEESTBHLOITE
ZEY. 2DDBYVIZE DR, IN—R
—IVDARIBD S, REGRBEFZRALT.

CTOFEBETERZRFL LT, CORTE
&5 EBARZYVENS (Figure 5-19),
BEEZEIC. BEREORY EIFREDTH
DINFLEWLS DO R Y IV TRRIFTE S,

BEEGNMUIESEREICT JO—FTE
5&5. FUIVTHIDTE LS RED | Figure
5-1h)e KU UV TIERAF—)LIN—"TTHh
b, TOREZATEVIN—ILEZ D, B

Figure 5-1 (b). Lateral supraorbital approach. See text fordetails
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Figure 5-1 (c - d). Lateral supraorbital approach. See text for details
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Figure 5-1 (e - f). Lateral supraorbital approach. See text for details
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Figure 5-1 (g - h). Lateral supraorbital approach. See text for details
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DOFARIED HMIZHEEBITIE Ry b K
DU T"NCKVFHIETES, THDSE
FAVYE R RV IV ZERELETICER
iE. BZEATLIMTES, AlZREL.
NAR—=2, F—=TJ€)b R TLEI%E
T %o

ARIEETS A | HRARIR I CRERR & H0RE L.
RRIY % (4% ; Figure 5-1h), FEEDF
EE#AFR. MBERABEDRNKL Y>> T
ZHBA TR TR TEIE LIF S (Figure
5-1i) THhiTK Y. BEAHLSDHM
DENIAHEFFIETES, TTTEOIP
<. BRIE&ESHTIT N TOEMEBE T FMi
DBIATE %,

—ARAIEEREANRIEDRAD BRI,
BERZEEH L CRDIBEZITL. BUEAE
ICBET2ETHB, VIVEDVARDA
AIERH S PPAMBIC, FIFRE TEICRHED
Tz EDD, RPDBRIE. HHE
ERBBEDOAOIGET B ETH B,
RITHRXED 7 ERZ IR LR ZHE

Lateral supraorbital approach approach | 5

H9 %, THICHBREZHET 508
R NMADNTEENARIEICA D, IDBRIE
DTENR. HEISFREITE CTRIBEERE
EDHTWNL, MICTKDERBEDNEDL D
ey, MEREICD L LD BERD EWVGE
(FFEZARX 7 EERTHEMOEZE) 1F#&
WRERB L TET 5 E2ROBEH &M
%, ARXICEITTRMBIDRHER =L
2. BIEEETEOH A & THEIRIC
ET B, TORBHRIEIEARN—ZADRIF
NELIELITE L. BEXRTTORE
BETD, NMER—ZERFIEEREIC
O TEENICHIEEDOR A EDHN
. BRXEADIKEDE+ T T
WRIGET %, ZOFFEHDOEE, Lo
TeINA R—Z DO A7 OB TID A
I CHER L. BE=HELNSBEREZHEHT
%, TMD%., FTEEY ICRIBEAED S,

T&T:
- ERRICER(IZESH. WEHBEZAIC
EDLSIEFET 2DHFET 2.

REREHESEZRLE LIREVK
BURZITS.

REHRNE—RE L TEEL. =5
DTy IDIDIFHAE TAEEICE]
<,

BIFERR EIC/N—KR—I)LE1DFRIT
)

E5|AR/RICT BT, BEE
BOBHIRETS, 44 VYEVFF
JILTEHSDRIEIESH S,

By DERR%E T 5T ICIHERED
5, EolcldRirzZRm L CRERE
R %

Figure 5-1 (i). Lateral supraorbital approach. See text for details
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5 | Pterional approach

5.2. PTERIONAL APPROACH

4 BT TLBPterional approach
I&YasargilH\12mg L fe 8y 7z Pterional
approachlc VA ZEZMA TS, &
HEREGHEERIE. () EMUIELDL
BiE>T. EFICKVEWVIBEL SUIF
T2, (b) W< DOHLDEBICHITT. HE
Rz —EICBET 5, (o) /N\—KR—Jb
% RIBER LRI DIEIFERIT 5, (d) BIER
ERETHHIRZ/HEETT. BREIIER
NH S HIRZERZ TIBR L7,

5.2.1. 8IS

T E 7 Pterional approachZ AL %
BEDIFEAEIE. HBRETIXLSO
approachTFflfL TW %, Pterional
approachld. BEIPHIEE. RAIEEED
mAEZLS BET 20BN D D54,
BZWELWIEEET 5L FEENSES
BRSNS, & ZIE FIARROE
REAE. FFlchRIEARE. ~ILED
ARIGAET 2 MBS, BREIDE
BEETHB,

Figure 5-2 (a). Pterional approach. See text for
details.
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5.2.2. f&fiL

Pterional approach®f&fizi&. LSO ap-
proach&FEAERLETH A(5.1.2.18
S08) (Figure 5-2 a.b.), 7 7O—F DA
EIER Ceh. #E—DELEPterional
approach® A D BRESEENLENT & T
H%

52.3. REYIF &£ FE

FEEDEZBITRS T, M2cmFIET
%, EFDOEZBRLVEAD SYIFZLA
B, PPROOEBYIHEER L TE
B5D0RETDENAIER T A S (Figure
5-2 a,b), LSOITEEN, FEVIRIL (a) &
<o (b) ®PEAICHAY . () K cm
BEESDIL L THIEXT,

LSOL[@fklc. K - BNz —fBICE

Pterional approach | 5

Y%, BEERIEERRHEICAD T, KB
BAZRBEEROHBICATI VI TY
2 TE3|9 % (Figure 5-2¢), AlD#HEIC
LAZ—=0 )y TENNTS, ERAR%E
BWTRISEHZEEZEEHNSRIBET 5,
EFTEH7vIEELL, RKRMICE
BLG EESHFEHEZRHIELS(X
N ; Figure 5-2¢), B&RD#EZBENIE.
2IbE D AHPOFIEE & AIFEEDER &
FTRIHR S (F =4 ; Figure 5-2¢),

BIFEBEOBE FIC/N—KR—I/LEI1DED
(Figure 5-2d), MEREZEZ). HH Y DR
BT & FEUSRIBEF (Yasargil type)%& B
WCIEEICHIBET 5, BFIELSOK Y K
FLVDT. BEIFKEVILL, FICAEA
BICRIBT D, 7724 F—LEBL.
2ERBEICDITTEBYIV TS, FISICIE
FAELNSHIBEERICED > CHiRE

Figure 5-2 (b). Pterional approach. See text for
details.
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5 | Pterional approach

Figure 5-2 (c - d). Pterional approach. See text for
details.
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Pterional approach | 5

Figure 5-2 (e - f). Pterional approach. See text for
details.




5 | Pterional approach

BE. RBEEBROE & D EEESD
FFREBEZHIY IcAb>TEYIY
ZIT2, RlT, RFEBEERFAEDEEIC
BEHWVIEIFERIRIC. DDOREICH LA
EERFICHNDLDICEYY Z1TD
(Figure 5-2e), mZICIRFEFEE TS
KO ICEHEBERAOBADOEZZF L, 2
DOYRZEDEIFS, TNIFERERA—
FalDY S ZF b—LTIT5. BR%E
wUESHEIC, BERY LIFRRERAD/N
ALEWS DRI THEL, BRZE- 2
%, BRZSEEEGOmAIL SEEEIC
EH> THONLTITL<, BESKIE/N
A AE—F KU JVTHIS(XKED ; Figure
5-2f) RAVYEY FRFUILERAWE "R
v hRFUDYI"TEOEME LT
%, BIRZERIEBRE LU,

BERR IS RASIR IC YIRS LRTEEEE A @
ICBER S ¥ % (Figure 5-2f), FERE#RIER
AT CHBEREBASESICRY L
T, BENADSDOH AR < (Figure

G

Figure 5-2 (g). Pterional approach. See text for
details.
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5-29), LSOL LB L CTRIEEENLLC R
A BELND LEAICED S,

SEMEE T TR0 BHIELSO & BRI
BERED 5. 55 EBREH BIUIRIR
BRI L CEB=RED S BETE B L
MOEEEE RS E ST & Thd, Rk
EBEICE>TRHB TN A, B D
S&ILEY REERIRT B (6.1.6155

|73
12)o

FAERIILSOD E E LR L. BERBA
I<BFARIT %,




Pterional approach | 5

T&T:
- BEIIREICKYVRET B,

EEYIRIEEZBROEEICIT,
EEEFHRE—RE L TEERT 5,
IN—R— V1D TH+PTH 5,

FERR IS BREERTICERURS B OO RID
LTH

£ TRIREEZHIFRY 2R TIE %
(A
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5 | Interhemispheric approach

5.3. KBtz 7”7 7o —F

K7 70— FI3. EEDKRMF
KEDKMUIDAEREESDAN—RIT
LEETHEHIHKD L, BEICLOT
&, MRERTCARKE. F=HEICH)E
XD, KR 7A—FIlcDOWT
EERRIE. —BFERENASTLEDS
&L FVBRBIFNGEEEAENEND T
ETHBD, KRGk, FIARIBOFEIE.
ERZMBERTIEIHZEDD, FiEH
MEEET DT EIFFBICHHETH Y.
EELTNIIBEICAAZRKLS, BEOM
EEERICHIET S L. T LCEYE
77 A—FDAEZIH BN EHFED
BEZERIHENEETHS, TE
F—E2—lE. FMOHRZHERT ZDIC
HFEICERTHS,

5.3.1. &%

KEHER T 7O —F CTFiMi T HmE L
LCIE =B ARBIIROEAE, F
=ZMZEODIOA FRENARDZL, BT
ZHBH. IERICHAIOTEZEHERE LA
ZE, B=MEDHRELRIRDOM CE
ELSS, KiRIEREPERINEDEE
REESL CDHFETT7 7A—F TEBD.
BEMABREZRECTILENDY . HFE
tIRPYIRERZ &b 5 h CoHatE LT
NIEGS5EN, MAT. ERREES
HOAREND & 2 BEEF TIEZ DML
BEERREERT,

Figure 5-3 (a). Interhemispheric approach. See text for details.
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5.3.2. & fiL

FIAD S DAKFEBHT7 7O—F T
&, BEZMEMIE L. BOTITHEWVE
EAN. N RT7L—LTEELESR
ZEK VR20EE LT 5, SHIERIC
BEicE<LDIC L TEMEESRMET
%(Figure 5-3 a,b), FEEHE B SHIAE
CEBADERLSAAICTNRT LY,
TORBDEFEBHEICABEE, ZD
RTIERICREICGE DS T EHE LK
%, IREDIEFEEEMIICE CTEEs A D
LEREIdBE TS (Figure 5-3a),
BEEAMTIE7 TO—FOAREIZIZIFE
HEEHEGZ S,

Interhemispheric approach | 5

533. KEYIF L FHE

R/ANRDAIEICHEE. FIEEE ED
ELT. EABDTCBAICEREE
. FEDHBEEHBEZBA 5P >
e BB % 1T S (<1 ; Figure 5-3),
BEDOKEEEOEIRELHMEANDER
MREICH LT, CORBUREERWN
%, BIBELVESTYIO—FT5
HElE. ERITh > TcRBYIREZRBWL
%, EEYIREZ EDAEICEDRERIF
T. ETETLEIFBDNE. EZABORIE
HOME, JEDMEICK D, —BORE
REMAICRTI T Ty THEY
% (Figure 5-3 ), AR EIFRITLET
750, 7w TOENBESITKYHE
BEEHLNRDICBEHEINSED S, KAk
HIEFRAEICHDEF B K SIT. BHTEE
FIFERED LBASKLDICHRET .
ERREICRIEKEED S TTMmMIZE
NANTRMIL TWB T ED DB, FHEED
RETREMEBOBRREREDAETICK

Figure 5-3 (b). Interhemispheric approach. See text for details.
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iberior Sagittal
Sinfls
\ 4

e

Figure 5-3 (c). Interhemispheric approach. See text for details.
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%, BRIBEET 3km®ﬁﬁ%ﬁ
S2TW53, FHBEEEHNINETTES L.
ﬁﬁ%@%mﬁWXN—Xﬁ&<&of
LE S, KIEDERITIE. /N—HR—Ibi&
ERIRECAD EDIER. BADEIKIC
1HERIF AT TRSTHS (Figure
5-3d), TD/N\N—FK—ILH5. ZDTFTD
BEZRBET 5, FicaEmEDERF TIX
BRLEBEEFDRENENH, BEFD
FRRBEIRICEET 2R ELH D, T
KOEHBEEEZRWNT, B> TLEXRK
BioRxEELIC LIF—EE G, B
AEYARAYT4VT R)IVTHYE
% (Figure 5-3e), N\A AE—F RKU)b
IEBEEBONCT BT, HBVILH
ﬁ&ﬁﬁ%k@t%m% & LHEEDORE
ICRIEERAA W IEEIE. BISEROM
E&ﬂﬁb%%ﬁ%mﬁﬁ%mbfo
HEML. TSICBETES.

EPigEEmE T 5CRIC, FERAZR
WETIcYIBId B (Figure 5-3f), £34]
RZAIAITITLD. RICETA. BH. £L
TIERFRABENEDL > T ERIRERIRE % 18
BLEWK D ICURZILIT 5, EEORH
i, EEREICE MU ZIEIE L
WK DETEITNETH S, ZEREFRIRIKIE
FIRITA > THEemITh Tz > THERE & &
HELTWBRT EDDBB, TNESDERZE
BEICHE L TOUEEE LT BREHH
%, FEEREROBRNGEGIE. KIEE
FEYIRDBIE TR T 5, FEREIRICHEED
REDT. HBEGZEBASLDICRY L
IFC. BEEEAD S DFRARMEH MAHTEF I
BIUAXEWK SICF B (Figure 5-3g),

Za1—0OFES—2a v AT L%EE
Brlcld, KETIR%ZSTETT % LRIKIC
[ERTRENDERTRAALRIET N
ETHD, BRZIFT L. FEEROBEN
FiFnd \Eﬁﬁ®ﬁr%Eﬁ CHHEY
BIeBDICHLI—ERAABEZTFIVIITS
NETHB, BREZFRT CHERZHHT

Interhemispheric approach | 5

L MIEFTT7MNLTCZa—OFES—
A VOEEEHNTHSE, ZTDHEIKE
B TELREFZNIBEZFHHOICEE
BHEZ1E0,

T&T:

- EERBIEEFELEL. KEICGCTREME

DLM@ET% fefeLEEE i
AEFTEDIF LN,

FL—T%Z#NT ZRIICEADAIE LR
WEBEDABEZRHET 5.

Z1—AFET -2 —ISERGREA
BEZFTET 5DICERATH 5,

B 73 DIRZITIZHIRIRD R S YR %=
BIEERBICITLY, BRIEZE, REREDIR
BICIFIERICER EORBIIRZTT

Do

ERIREACE EDIERIT/\—1
&1 D% 5,

RiamitziaB L bz y, &
BEHROEESAHSTHT7 7H
—FCEBLDICHRDARELEEE
BIRT 2,

ERIREFIRRZZES | TED LD ICH
BIFPPEFZBZ 5L SITIT D,

MRIFRBTHICR . MO EE
LTLWBELYRETES,

R EFEFRISEE KR IR > TE
79 %Hh. KiBEDEBSDREICH
ZOHhH 5%,

A=l
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5 | Interhemispheric approach

Figure 5-3 (d). Interhemispheric approach. See text for details.
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Figure 5-3 (e). Interhemispheric approach. See text for details.
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5 | Interhemispheric approach

Figure 5-3 (f). Interhemispheric approach. See text for details.
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Interhemispheric approach | 5

Figure 5-3 (g). Interhemispheric approach. See text for details.




5 | Subtemporal approach

5.4. SUBTEMPORAL APPROACH

Subtemporal approachid x| BXEEIAR
Feimel (RUEEENARIIRER)  BUEEENAR- L
INIMENRR (SCA) & K UM AR ENAR(PCA) D
BREND7 7O—F L LTHAVWSN
%, HEEPHBEERE CREFERFNG
5N, KRBARBKERRDP1D, P2O—HR
ICHEERRETH S, Fmld. BMGEE
EE7 70— FOKICLER G EEIRE
ToEES. HBNEE T, BEETRE
ZICEEBE CH DR TH B,

5.4.1. &

BIRZEEE K VRV KER D DK EENRR ST
IHEREN AR ©. BRZERE LTV LI
ZOE10mmURTHENIE. D7 7O
—F CFMEIT> T3, Hernesniemi
BEIZT1980FERDLSTDAHEEH
U\, Drake#ig & PeerlessBIEDT T
1989F & 1992FEH 5 1993FDHHE
BRI E B, B5IX1959FH 5
1992FE M. 1,23445) D i [ESBh A S i 2
ENRRIEREM D80%C T D EE AL,
Fald. HESRAMIORKREFHESN.
A BN AR ST iR ER D 2R B RC AR ER D FEEE A
BEGRTHD, VIVETARERTIE
N5 DEBRIIUEFIRDIEEBD A
mEsR LT <L,

Figure 5-4 (a). Subtemporal approach. See text for details.

132



5.4.2. ff1

BRIEN—=IORVYFRIY 3 &
L. EHX 7L —LTCHEBEZEE
%, (1) bE&LYe<BERFZHEL
L. Q2 LBloBEEESl; (3) € LTAE
FiROEBICEFRE L. B EKRAMEICIE
IF% (Figure 5-4a), 7 7O0—FDEEIL
GRINMFATHEWNSONS, EfEDRAE
PRIRICE 2T, & LLIE. BRIOFM
. EBiR@EMmE. fA¥E. BRK
BDHZEETCHEMLSD7 TO—F
ZIERIRT %, ik & DS, B
ZHP T v a3V TCREL. BRITTX
A CHRRERZHETEHEVL D IChER
mZ7 Y3V TEABDTENEETH
%, LBIOBIEFMEICERYMITET—
T CTRASYPE@ICES TS, T—T&
< EBE ChHEmREZEELEVLX
SITEFRT S, LADEIIMICEE TE
LLBEET %, TAHDEITFiE LinT
#ES5L, Ny FY—YTEBATZDEE

Subtemporal approach | 5

Y—=VICHMFTEET S (Figure
5-4b), 2 CDEBERLIZ BEM TIRE
E%%ﬁm%®%EM%AnTT&%ﬁ
¥9 %,

Subtemporal approach Tl& X /X1 7
IWELF—=Y8 LIERE L —IH
WEACTHD, BERZTOHEERT. &
INBRDREEEEHCT > MRICEETE
BEIIC, BEIEFANAFIVRLSF—D
T2, TO7 7O—FTIERFLF—
JIEAREARONDEETH D, AIEET
DFMIRIEP. |5 | THRZICBEROHEL
TNeELTE. WEBIET 5BRAD
%, BEAZE TIT50~100mIDEEREEHH
WETH B,

Figure 5-4 (b). Subtemporal approach. See text for details.
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Figure 5-4 (c ). Subtemporal approach. See text for details.
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54.3. REYIF LR

EEVRITERERKE LLIEEA
ICHBEEAHBC NI EERRICTS
(Figure5-4c) , EfRDEEVIFDIS
BIEEHEKDIcmai A DEESE LKLY
tR&d. 7~8cmEEIEAIEL TYIR T 5, HY
BROEEBUHDBEEERLCCEES
EDS. BENLEBEEVERAICEREXT
(Figure 5- 4d) HhESIRYIBE ClE. BHEE
ZBRBIHLKT S c‘:T/J\HuT/ N
ﬁﬂF‘aﬁ%i’C‘*ﬁﬁb‘F‘ %o BEMEDT
2 [‘%Eﬁgﬁb\‘ Bith L/’\%)_g’_< T/ I‘U)
TP ELELNBZ LG D, £, P&
AHS T MENRLET BHEICKY. 4
SBIR|OEUWNGRT & EENEEEEOERIA
Dz esd, ABEEDEEHNK Y DEL
B, BAEDOMEEIBRITHEPENARE
P1-P2 EIfREDHSITBEE DK S ITHL
ALe7 70—FHREL LD, BEAK
ESREDHZEELRERTH S, LEIEK
BHRIROEEYIREZFER LT3,

B #+ % RIEER & —HRic L CRRIICENER
L (Figure 5-4e) \ KHI7L—LEX
TV Ty EBWNTRSES T S,
RIZERR IS IEE SEWENA L oY BHE
N3ETES|T 5, REFHDES OAHD
EESDHIRIEAET, 7v Uitk B4

\E5|TT R THB, TOBENEF%ZIE
BLEVWKSFET S, TOEMNDEE
DIEBISENT L EZBICB REND
%O

RSB OBIEFIC/\—R—)LEE T
Rl RICHEESEERERA < [TXRD/N—
R—IVEVERLT % (Figure 5-4f), H2HAS
ELNTN=KR—IVERITZDIE. ZDIB
M TIFREROAmEN R . BEEAID/N\—
R—IVDH TIIERDIBEZIB L BIEH
BWHSThD, FLimheliTh Y DR

Subtemporal approach | 5

T (“one" ) ZAWVWTCERELDRERE
HICRIBET 5, BERZLOHNWESILT
BAIEETDRANR—XEHRT BAICH, IE
FEDIEEEBITDHTEIFEEICEET
H?, BER3I~4cmOBEEETS, £
2HAFRICER T Te/IN\—KR— )LD TRIAER
DEYIMT S, HEWTEBEGD/N—K
—ILHSEAICED > CTHEEEE T
#rd B (Figure 5-4g), REICAIEEBEDT
BITR> T, MADYIRIEOB TEIC
BEEY, ENEBEANTEAZERY 2
9, EERY EIFBONEMRBEDEIE
RICIERR T 5, BR N ILEBWCHIEE
EEOBHIBREIT > CHEEILAT 5(
%H1 ; Figure 5-4h), T DEFIEMD =&
ICKEDDEAVYEY RFY L EFERL
T'Ry bRUYVI"%TS, BIEEET
EBDANR—RICABDEGHT BEED T
{ixY), PFEERHLEH TES X THIRR
HEDD, K< HBHBEWNE. KWEEE
RIICRESET 5T & T THHE B EAEEE
EESICHBEFRIFNELES T, Fab
ERBEHEEARLYT LGS, AIESHIR
DR, AFRBEHNERINDZ EHEKL
& B (KEN ; Figure 5-4i), TDHEIEM
BOBERRES SCTes, FEFRCHET
BDRENDH D, BISEHD—EHBEREEE
ERRICHEUCMTIT T, ALREEZFAET 5
DIEF—DDFHZETH 5 ("Chinese-Turkish
trick"), ZDMEEFFEC 74T V. B
HWEBWEHELH S,

AINAFIV R L F—I D@ HEBE L
TONE, TORFRTREERIEESH U,
RXFic, BEREARENIE. BEERNEET
IF51dlc. HoWIMESEEHELS
DELDH D, BRISESEAEDICHIR
RICUIFE L. ERGE HERBE OB A%
HBATHRY LIFB(Figure 5-4i, j),

135
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Figure 5-4 (d). Subtemporal approach. See text for details.
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Subtemporal approachCEEGmIE  T&T:

fEEERRC<FE LTS ETIEEL, &R
BTV MRITOEDE, MiEEBERLT
BEREHEH T Y. MOBRREETETES
TETHB, TORRTANAFIVLREL
FT—IERELEG D, REEEDOSE LIXA
BEMmAILSEEE L. REREREHDETY
BFIFEEFTHEVESITEELLEDLS
BEINTR> TEAICHBEESD S, 58
BEDHELIIHRLITELLTWVW, AlzEsE
HER2BICE LT YD & LabbetirE 1815
THE. AEEEOERCEIREEREZRY
BnbH 5, AEEEAELLT Y MED
BANE, NS EHIFTAR—R &
RLU. HESIRCIHIBDAEICE SITHE
o A LEBMERABHIAELL. BN
gm%t&u@ﬁw%Na%%h?@%
%O

RIsEEE A= L9 5 &, HIBEEDR
OB & BRI A B H I NS, BRI
IEAEDL LEZREEL TRIENEEES
TENTEBD. wNRDRIETHLENNR
HREMEARKIEND DS, —FH. R
R EES| L CHMBRMENE CGD D
fer—A6H %, BHEREEA R8s
ZELLTEH. HEEOROBIEEL,
BEMERDT Y FNEEIDEIATT > b
BICREDNTT. EANFELEERTE
THOMBORFILLEN S, RIETIE. R
AEMFBZRDYICI—RT Sy TDI =
7))y TEBWSZ ET. HOWHEFTOD
BIEDBRZEG T LTV MEELE
TETELEVANR=IDESNEWNEES
& 77 b E—ETI LT K BRIFER
FrHEARLTWS, BEEZEEBILIY
BAT. TV MEICEEAAICTIOMmIE
EYIL. T—RUSvTDZ=Z_71)y
TTTrV b EEETRHEICKY . MK
RO EA L TREFEEENIESNS,
BAEMKESREOZS. 7> b DU
IEABTHY . KVEBEALSEET BN
{, THICKECHRBEEZEEINETDH
%, TOHEERKRERDHBRIEHNT LE
REE LW,

Subtemporal approach | 5

KAIE/IN—oNVFE L. RN
AFIWRLF—IBTO>TCHRE
50~100mnlHEE 9 %

KVEBADST TO—FT BHI.
B DR EYIFRZET> TV %,

REEEDZE FIFDLTDITD

FMBAFRZEAHY b LT cdL
ZRIBAEICBUE. EBFRICRD RE
ICREIT D% <

RIERZEDZE EITLH DN T Z A
EES)

EIRRIZBEP1 L SCADRE & ET
EES)

U EBIARE . FIRE ChNILERIRE
£ READE SRy s AV R <A el =
BETFVRZU—0)vEYTEL
WET7 7/ rEfEsTMELEETT
jo
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Figure 5-4 (f). Subtemporal approach. See text for details.

139



5 | Subtemporal approach

Figure 5-4 (g). Subtemporal approach. See text for details.
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Figure 5-4 (h). Subtemporal approach. See text for details.
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Figure 5-4 (i). Subtemporal approach. See text for details.
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Figure 5-4 (j). Subtemporal approach. See text for details.




5 | Retrosigmoid approach

5.5. RETROSIGMOID APPROACH

Retrosigmoid approachid/|\itE AR
DRZIC L TAVWLNS, TOFEE
thDNMAEEEE 7 7 O0—F I LE\FIEE
gEENDE, KUY VTV TRHEEE
EHVHIRDH S, BEIFNEC En
VAT, HHWNEENTITEAICES
<MMTEK DT BLERTREGHZE LB D
Bix%, TO7 7TO—FIIEHBIICHIE
FHRBEEBOFMICZAINTERL,
(RN E R R E M P EARE. A%
EEEEELLICEAVSNG, DT
TO—FEBYNITO AICEELG RIS,
YIS EBEBICE WV TREEFM
DAHDE LWMEIZEIRT 5T &0 /Y
DEHHIRINRTT L L SHEEZ T2
flIETITIS>TE, THITY M EEKEN
BAFHEORVRIEEE OMUMESZ £
CERLTHLTETHS,

Figure 5-5 (a). Retrosigmoid approach. See text for details.
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5.5.1. Bt

FIEAEREEEIOT L TR <BLENT
W5, ZTODMMHESEIR -- BT/ \IEARD
Iz EREN AR > = X %, BRI AR DU
MmEMFREM. NMUREEERRES
ClcAVLWLNS, BE. AALLYD7%EL
EHT0MmMI EBEIEAIICfIE T BREIT
WLTlE. TO7 7a—FTN'BEET
FMETOEHLHRKDS, BEAHESEIIRE
DEOBESICRAREDZSICIE. K
DABICED L. Z L TKILE THER
ILARL. BEBENESHIRORE S EH WS
ELxB, LHOLARALE Y BEIERIDOKIE
DIRETlE. BERRIRYIFE &/ \FABETRE
oJgETH 5, FEEEEEAIZV LIZER
DEDMBICITO DNIEHRIFTEDMBNR
BTHD, RLBEAIFY T, HEeRTE.
TOWLIFZFDOEmE TCORBEIGER. =
XH#ROMNIEREMTLCHELNSON
%, BIEMREETIEICYEMRICHEE

Retrosigmoid approach | 5

L. HEFBIR - & T/ @R IR EREIR
BCIIRRLEAICHEZITS, BE LM
WM. RAEZEL EDNRFERRNRE I
XMLTH, TO77O—F=—HEEL
T1T2. TDEIBIFEIE. SIRERIE
ECHMAUICHTET 2 EIZH L. REY
f. FIERE KW ARRAICITL. FLRERED
L <,

Figure 5-5 (b). Retrosigmoid approach. See text for details.
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Figure 5-5 (c). Retrosigmoid approach. See text for details.
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Figure 5-5 (d). Retrosigmoid approach. See text for details.
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Figure 5-5 (e). Retrosigmoid approach. See text for details.
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Figure 5-5 (f). Retrosigmoid approach. See text for details.
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Figure 5-5 (g). Retrosigmoid approach. See text for details.
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Figure 5-5 (h). Retrosigmoid approach. See text for details.
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5 | Lateral approach to foramen magnum
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5.7. PRESIGMOID APPROCH
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Figure 5-6 (a). Presigmoid approach. See text for
details.
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Figure 5-6 (b). Presigmoid approach. See text for
details.
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Figure 5-6 (c). Presigmoid approach. See text for details.
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Figure 5-6 (d). Presigmoid approach. See text for details.
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Figure 5-6 (e). Presigmoid approach. See text for details.
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Figure 5-6 (f). Presigmoid approach. See text for details.
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Figure 5-6 (g). Presigmoid approach. See text for details.
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Figure 5-6 (h). Presigmoid approach. See text for details.
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5 | Sitting position — Supracerebellar infratentorial approach
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Sitting position — Supracerebellar infratentorial approach | 5
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Figure 5-7 (a-b). Supracerebellar infratentorial approach. See text for details.
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5 | Sitting position — Supracerebellar infratentorial approach

Figure 5-7 (c). Supracerebellar infratentorial approach. See text for details.
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Figure 5-7 (d). Supracerebellar infratentorial approach. See text for details.
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5 | Sitting position — Supracerebellar infratentorial approach

Figure 5-7 (e). Supracerebellar infratentorial approach. See text for details.
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5 | Sitting position — Supracerebellar infratentorial approach

Figure 5-7 (f). Supracerebellar infratentorial approach. See text for details.
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5 | Sitting position — Supracerebellar infratentorial approach

Figure 5-7 (g). Supracerebellar infratentorial approach. See text for details.
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5 | Sitting position — Approach to the fourth ventricle and foramen magnum region

Figure 5-8 (a). Midline approach to fourth ventricle. See text for details.
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5 | Sitting position — Approach to the fourth ventricle and foramen magnum region
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Figure 5-8 (b). Midline approach to fourth ventricle. See text for details.
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5 | Sitting position — Approach to the fourth ventricle and foramen magnum region
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Figure 5-8 (c). Midline approach to fourth ventricle. See text for details.
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5 | Sitting position — Approach to the fourth ventricle and foramen magnum region

Figure 5-8 (d). Midline approach to fourth ventricle. See text for details.
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Figure 5-8 (e). Midline approach to fourth ventricle. See text for details.




5 | Sitting position — Approach to the fourth ventricle and foramen magnum region

Figure 5-8 (f). Midline approach to fourth ventricle. See text for details.
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Figure 5-8 (g). Midline approach to fourth ventricle. See text for details.




5 | Sitting position — Approach to the fourth ventricle and foramen magnum region

Figure 5-8 (h). Midline approach to fourth ventricle. See text for details.
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Figure 6-1. Ruptured ICA bifurcation aneurysm clipped through left LSO approach.
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Figure 6-2. Unruptured ACoA aneurysm clipped through right LSO approach.
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Figure 6-3. MCA bifurcation aneurysm clipped through right LSO approach.
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Figure 6-5. Stop watches are used to time the
temporary occlusion, for each clip separately.
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Figure 6-6.

Figure 6-7.
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Figure 6-8.

Figure 6-6. Proper size clip prevents kinking or accidental occlusion of perforators.
Figure 6-7. Meticulous checking to make sure that all perforators are outside the clip blades.
Figure 6-8. Multiple clips can be used in thick-walled aneurysms.

Figure 6-9. Collapsing the aneurysm dome enables viewing around the whole aneurysm dome.

Figure 6-9.
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Figure 6-10. ICG videoangiofraphy shows different stages of arterial and venous filling in a superficial
AVM.

209



6 | Arteriovenous malformations

T&T:
- ULTcUREERS T ZEE Lk
S51E. TN TORBERRES I OME
BREZIERDININETH S,
MHEERICEE LT, MHORKE
PEE CIRANCTTDEE TR EES
Nz 550,

FMORIIDERME T, MENFRIRETH
BAEO2 TOMEDRBE & FE K
BZzBPINETH 5,

ZZICHBAER/ES T & TMEDREK
DYERRE AR (CERAR SR, B
ICRZ 2 ERRIRST O & A 8]
BEE TR B,

625 TH5LEBDREEET VRS
v T OER

—=21)

RXENERARET . & BB DK & DIFERIE—
RRESICIKEAD > TH Y. WREDOEEED
H HNENBRIRS . TIL T ) 7 IERIED H
%, B, BEHNFTALAREZHGT
tﬁ%uo:®i5ﬁ<&%wkﬁ%

. BBICKE|THRETE. MEBED

UE<\ﬁ%$5EE%OMEﬁ¢?
LﬂlMﬁbf4§Z%ﬂ%LTv%:
ERLIELIESDY . MEEIRSHIEED
FRITLHEHLPTL, BEDOHIMDIE
B, ERPRAY 75 EEHLGEEIR) AN 75 LNVERI T
HER5NS, INSDERFTIE. HIMEF
DIERDELZ B TADAE LTERETN
TEAREENH S,

MAENERARET I & BRI DR E S, R E
DFEHPICETEERTH S, MBI
B E—REICh R ) ZEDEIKE#ZE
DIFEEEHET A LEFSHED
W3, BoIRZS LIEADTAZAD
FICAVRAEGZWVDT, KWRefltE
EZATW%, ﬁhﬁﬂLMﬁ%&f%
ZADZRZRAS N SRR REICTA
DCESG, FMANBICIIRELGFXT

210

HHH. TOFEORADF RIE(a) &
R DMEWEEICXT T B EREABELE
S5N5, (b) MEEREADF 1L X
WTZHETES, TLT()@BBT 58
ELVIE>EYELERIETES, RE
DEIFEBREBEIOLVMEERE T
ICEETH D, "Water dissection” |
MAThEWBEZAWZY . 8F7&
HPYA 70T SRS 08T)%
AWT., FEFLKLERZRABRT S
$’C7‘497\®$A;B%BHE$LL . AR
A& mHERREREHR S, 1A RIT
FREEICAVAGE, #FELLEMA
&*JL%@_(\ BILTAZADERNET
b‘fiﬁ’iﬁ”%gtb‘ﬂ-iﬁfﬁ% I Tl
Olivecrona, Drake. Peerless. Yasarqgil
EHRIMARNTWB KD IC, MENERIRETAZ
DFMIEETDONEVTRABIARE BT L
EHS. MEERET2ADEEZM%Z
BRICEGNETH D, 74TV F
TIEZDEOGENEZFHAT H2EELH
%, “A cat circling around a hot pot of
porridge TBAVEWDIMDE Y %2 <5<
YIS - M

FTARZRADBHE LT DIEREEBREL .
ﬂL*%L#ﬂ@ﬁh%@ﬁEmu L'TQ\__ITO@‘Z\
FENER AR 2 DA DERRILFFHEAR T T
175, TDE., IXTOMWNRAERE
FYUREEICRAIEL. ThoZBELP
I T BAIC. BILAKT CRAENRRIRZTHS
EHET D, ETAVHEASRERET
%, TNSIEMEIOERMIZIF TEL.
BENPTERHTOPTL, HLlE
BE. HBEORIDERTINSDARWN
RAFIRICT VRS )= 1)y TEDT
B, BITHA X A HERER% 1 < BRITRIBE
LT\ZMB®MEﬁEﬁ¢%%%?M
T TARZANDRAFRCH B &
HBERICE>TH S, BREVIET 5,
TR )—=71)yEV T DORRE%EEE
%, 7R =0 )y THEBERRE
M. BIZEEBEEFE>TH, BLZ &I
MEBEOEZEIZIFEAERSNGL, &
nEHz 5 < BERIRS N B Z R
I BMEICK B "Vascular steal effect”(c
R REFREIBIS L TRIEHD'5 TH



55, BRIEKNEDLST. BIRLER
DEAHEICISERRBRED Y )y THERL
0, RbUlc, BEUIE L&, IE
DfiHEEBU/N\A R—> TRE L THE
THEB, HLDEWVEERTIX. 2D
STHRHEMmMEBAIICH LT, 71Uy TOEH
BRLTITE. 7UvTIEEARSELTE
EHLSNANTHMZES|ERT T, Dk
HIRREBRONTEH, B KEVRAE
AR ERAR = RS D READERPE T, 3R
SDTCHIMT BELH 5, TOLSERR
TlE. BLEF 4 X ADOBEDMEDZEAL
mICME T Uy THEDMNT B, TDT )y
TIEMhDMNBERERICERTHY ., it
FTARZRERETBEEORFLELTEH
FATEDS, TSHITHRET Y Y FITED
DIFBEICKY. BERI ST EZ AR
B BRI, TARRICEF>EDTH
FRRNAEDFSND,

6.2.6. /NEWREMEDRE & FIBE

ENERIR BTN D RS MU R AEARIE
WOERBMIELICCWL, KICEALTE
£, FARZREKREGRRAFRDK
F¥EFAERTEZDT. MEDERMILIE
WETFEMICAWNICEID, LHALE
B, UOKIZMERBECTIEEETER
WDT. MIVEDEAEICIXMEREBEIL
’ILT7E0, BAENSRARZTHZ D iR el <
IZH B, M<ENBEVMEERABIRD
LEMmiE. BERRIRSZHOFMICS T 5%
HEELGHRD THS, INSDOMEITSE
R EHRWITRE TESMEEHNEND
T. HMOFENIHNETH D, TNHSIE
LIFLIEHAL., BEDHICE]2ALD
T, HIMAEE B E T 2RAATEE A
BE LGNS EAEAECEBOLDITRIE
H5EV, HINEHUELL, EELlE
MIEFTEGZL, EELERENS PN
P, BUHMANEZCE S, HinEusE R
DI ZDIESHEZ DT, FMD T DERRE
TIERILK TDREE L IR B& S,

DPOTCIEEREBDFEE L TEAIIE
BEA7AQ7 )y TTINsDRA

Arteriovenous malformations | 6

gira v )y T LT, BHICTCEA
D7)y FER LT LR iE G
&b 2D, MBFDY )y TOEBEHH
BEhhofe, 7y THLIELIETH
T, T5lcHmlri, Rbo>THLIE
"Dirty coagulation”"77 Zw 7 Z={ER L
T, HIMLTWAME & —HEIC. B
FE DA RE DE/NAKR—F T,
MEDOHZRET 5D TlE%E <. KA
& —REICRET 5, TNHIT Dirty
coagulation” £ &1 TW3, bhbh
&I FD /N1 R —Z & LR
FI(MalisDEE T20~25)TEAT 5, /\
A R—=ZIFEFRFNTE > DA
e, ENVT. Bl BmIFrhiEE S5k
W Feimh D/ N1 R—Z IE—BRIC5|
DERTVDT. #HD/NAR—ZDA
B “Dirty coagulation” 1T\ Z LY, A
DINA R—=S %ML TES & Fiiihd
RICITA Do 2 TDHIMEBAIIEEED D
ZIFHIIC “Dirty coagulation” 17U, 52
2(TEmIRER, TOFMHTE-LH
D BFIETIEHZH, 2VTHHENEE
ILERBLEFEDT, FEEBITOINE
TH%,

HIIMARLGHZBEIE. BEBICF—L
LBEILEREMSE S, MEXINER
100mmHgIL T (58RFRI7: 5 70mmHgLY
TICTBHTEEHB) ICTFIF. RKEIEZE
PROFEOREZEDICHE L, HIMER
HEDOIFHT, BRROFERELTET
FHmEuEER CEB L. RITEAHN
EXtL AR & LT Dirty coagulation”%
75, BRBIEMEL CRICETHIC. B
BICHIIITRLY 5 & &E S, HIER
frlcitmMrZsESTEEB L. ZTDREIC
FLOMEBAZREL. Z L TETHMEM:
ITRDEWVWDEHIFRZICLEN, D
BRORBREIFZERSRIEENERET B &
2o TnSDMAICK Y. BXENERERSTH
DIERGFEANDEEL BT 5N, BR%Z
REIRICHRS EBHMES|ERI T, H
mHE T W tasd Tz 5 BENERARETHZ 2 B
FLUIBRINETH D, ABLDRKENERAT
T CIEVIRRORKERMEI L E L LN,
REEOF M CIEBZ ITREEENMMET

211



6 | Arteriovenous malformations

L. NEVWZRZILELPT < GoTHM
ZRTENDH B,

6.2.7. XENBRARET LI D R ERFE

ENFRRET R ER O REDFIE
&, REBICFKR MR E &E L TY]
Wb e, FMDYISHDERFETIEIR
HERRIE A< . BfRIL Clfc N TLN 5%
DI L. TDERFETIEREFERIZT T

ICBEWELE S IFEVBICEO>TWVSIRY
THb, BHED D TOVERIFNISAENF:

IREFTRD—EBDHTE D TN T & & EBkK
T2, TOXITTIRATIE. FAHLAD
KERNEB LI ET, B> TWSRHEER
RICT>RZU—0 )y Tahtsd, T
DIERTIE—BFICF 1A ZARDEZE EIS
BDT. TARZADKREDBHIENT. B
DHhBEHLHD, REFEROEHEZ(LD
i, m]/)u,t)‘ﬁ< VAol Fuly b B 4 7 ¢

ERYBHIFEE > TVBEMERE. X
BﬁDMfTﬁ%of4@Xﬁ@Hhﬁ
?Aﬁ%ﬁﬁ$b%o?b%:t%%%

%O

ICGIEFMDERIRERPETRILD, Fiil7
DYIHRERPE S Bz Y . RHERHAREWNZ
A IV THEEINSHIEED, BN
EIRDEHARKVND T, EFEIIIEIBICR
n. ZOBIEFT 5HE LAV, &
HER AR RHEAHE ISR EN R ER T D IR 1=
ZETET B,

EMENERRSEOBHICIEZ <D
FMERMEEET HDT. EHTBHIICA
E—7 4 —ICFhET0 0, LHiLE
MTEERLS. BB EIBET 2FIEICK
BOHDBDIFESHEN, EHORA
iR DO REDMENBRIRS 2D F il
SO D DD E LGS, BREERE
HIE. BEDMKENBRRSTI G5 2~4R5/
THHETES,

212

T&T:
REDRKENFRIRE D F M DAHIE. B
DO R = DRAEENBED L S (<’
£, Lb UREBIEIRET OSRSRTH
M RAZBARD S DHIMAEET ViR S
& BORHAREOREENRETIE
BOHERLCS | TNSDFREBDFRAS
AROBFED OB L <O BIFLPTW
HEVWSTETHB,

6.2.8. & LEIM

EEEIRB AR, N1 R—3&
MR TCREZ TCVRWI>T, 2T
BHEERZRNICART 5, & LHIOH
o NS/ G ENEBR IR BT O RN THK
D2TWBTEEERKT B, WHENFEIRET
D> TWAEEN < EBET. Lo
DYRAXRT, 5B HMAEREILEMY
%, RBICHEEEIC T« 7 R RS
L. ThES—J1)0 THREBEOREIC

BT 28I LTES,

6.2.9. iR EELER

BTG MENRRRET A, ClX. lTRDSAZ
FAHETZTENZL, TNIXREDM
BEHERAL. BEISTA X ADUER
KEILDHDATHD, BEMBODDSAIE
AEnEEARZT - EE % Neurosurgical 1CU
IC%IX T BHEl. MERICTThN S, R
[TNEE DR B D B BN R AR BT A2 D B & 1
MEHEBETEES S5, EREMEICF
5. BHICICULNLREE S, EME
BN E% AR 23 72 KB D B EN A% AR 25 12
FRITREBIS/NE VDR ABIIRD BRI H
Y. fird “Dirty coagulation"®ZHEEE
2% ZGEH DI ENERIRE Tld. &
B H B E%Z REFE O (YNHEHR
100~120mmHQg)IcfR D, EFZLERT
5TEEHBD. BEGHBERTFAET
k. BEmMEE Lz, FR<EFEHLTH
BEBTITELH D, MERDRES L
WCTIZE D DS T, i ARICKE



Arteriovenous malformations | 6

GmMENEIRLIEELND D, MUIERED
DRABIRZ ZEFFDOEEITHEEICKE
T %, "Dirty coagulation"=EA LTH
5. TO&LSEMgEmMIERED Lz, M
FEZETIFREITMAT. BICEEDFH
HIT2TW5,

213



6 | Cavernomas

6.3. BB IAMERE

RBRRIAMERDRS —ARERIE
EREHMTH D, EFEMRIDERICK
Y EERTRAR DL ZERRIMER
DRURICIBRA TR, BRRRMERDSE
HlZ, B—RE L, BRORED2EFIC
nFons, BL2OENZEFHTIHE
ShH. BEITITROSNTZL, BRIAM
EENIDTEBRMEDIZSIEIE LAGEE
Ko TNHILEEREN DL Y PF <
BHBETFN COMABIZBERLGEDLZ
W, BRRRIEENSHEMETH oY,
BIERMEDIZEIE. BROEEHRZ T
BRCIREY L TRERI T LIRS #7201
ETBINETH S,

6.3.1. /B IR I B FE D —ARAY 75 S 1iH g

BMEE T F OB AL S, Bk
BEEGLAEHLYTL, EREARE
T. Z2ICABEMRO SUIBRTE. FEHh
DHEMEIFZ BV, LH LIFICEEE
WISED o). EEEBORICE
V. IMBYEICHIHEEIEBHIARD
#L<GD, EAGRBRIRNEETS.
RLHELVDIIREDMNBEREILDS
TEfe, FEAEDBEBIRMEREIZER
HVNE L 2emEE). BEBOFDET
MH B, BRADEBHNEZERELS
DOHBESERMIBICHE T LIEHD
felTEL,

BRERMERDFNORKDER
i (@) REDMUEBEZREIEH D &
Z LC(b) ik < AilsezEEe L
FTWE, BRRIMEROEME TFil
TORFHIF. mEZEBEALERDIFEN
BRICGHEITNETH D, &mEGE7 7H
—FEEBIENRTH D, FERE
B LEWE, BRICESEEFHEDN
BOHERD/NEWVREZIRT DI, 7]
REHHOD DA D, BEDEERLG R
R PEERGICAIENGTREZEX
PRz, M2 DORHERD S BT T

214

LM ERSREHN SRR IS <G
%, UETCUREDMBEHRELDH SN
niE. HEDFRISLEBRNBELL. B
FERN DR EIRFZ &R/ RICT B
AITH BYEBEMER T F DRIz 2
9%, AJREG BRI EREZ —5 CH
HLED EEHFBHD. BESE Y HML
TVDT, MEERET LRV D LY
DHEHTHTLEELTES, FITMHEFOR
HOBRRIMERETIID LT OHEET S
=B,

6.3.2. MERDBE

BRRRMERDMNBAREIEDHSHE
IEREWNC2DH B, 1 DI FHED
ICEEAER, £S5 12FZa—0O+Es
— 2=, EMNRHFHEED S WVILES
WEES T LT, BAIGBEZD2DD
HiEEEFPEDE D, BEFHENILRE
ZH IR L EAR D I ER 7 E AR B
BEE 75 ARSI FIABIE DI < (T H B BFITIR
DTIRIID, & LIREHKREICHNIZEY
EPHEARADOREERMUICRWEE S, &
BIRMEBEIFESIZ<. AREMKIY %S
BOEHAZL, NS AR MAEICEE
NTWaZ e b5, BERMDEREICK
BDRELRMEITENTH D, BRIRME
FEE B DRI —RMIANET T >~
DILEICL>TEEBLD D> TWVWD, RE
ICHBRE TIEURDFEDIIHEER
LTWBELHY. ThickViEFERm
EBOEFEENTEEINDS,

BIRIAMERDOMUEEZRT DICRBR
I DR F RIS IS BIAR & T DR
ETHD, FIREFEOMETIICP, &
WD A2 1< % BIRRIR I E R A
AILENAR P RRLEIARDETTH SMED
AHBENLDH B, MFDBRRMERE
MEEX Y O RFEDEIRER DA D8
DICE %, REEL DBRIRMERDS
B, RMEOFERID. LLTONBER



ENGZT7T7O—F BIZIESKBHERT 7
O—FPREMEMET 70 —F)TEE
TERBLDLESFMLPTLHLE NG
Vo TBEBTNIEMEICAZ LD &
LTPBRRMEROER T ZH LV
5D,

IR A ILEERMEREOFH CHE
MWICZ2—OFeS—2—%FEBT 5,
THhIIBEENBERNDEE L5 S, £t
Z < DIEFIT. FEBREDECHICH B
BRI ERZIRTMHE—DHEETH S,
BEMRIOT &R ER & T2RFAERDE
HEFBYT S, sIEITEREERICH B
L. BRI BRAMEEOHLEICTEN
%, Z1—OFES—2—%FERT BIC
Hieo Tk, ZEBBRKICE CEREL D
BH. KYBEBELI LIZZFDORAEDH
I3ER, BEARTSR1ICT O—F
ZEHEI L. EHBOBENETHLE SH
B L. MEEBE R CRELHESET S
NETH B, WOl ABESRKE N,
B BERD BRSNS LD FC DT,
RAGREDBEIXE(RT S, TORT
lFReEBRESESLIFOZ1—0OF
Er—42—&kV., =L TOFRA%ZEHE
THDHEDEZEREHZL,

MPBERIIREZSICRASD. 8
FFERICULBEWVELZL, BERE
BROBIRICAENGED. TOERICE
DVWTREICTEN B DIFELL,
L. BREBALMEICE ST
[TNEVWEBEE T O—HHNIEEMD
FEHXLHE NGV, LHOLIHLD
REERCld. BERIERROMTEIOFiT
DFEPZ1—0FES —2—DFRIIEF
EFRITIIIIZ LN,

EHELETHREL, TNTOHMREKIC
HLEH S TERIRIEREE FER LR S
NFESLIEBRLDOD? TDES%
WROE, BAIGNEGIMES )Y T%
77O0—FOEEICBEHE LTEE. 5l

Cavernomas | 6

ERY, MEAEEZ L. A—HEHIMZHIC
MRIZiR% &, ZLDEFITIKZ ) v T
IEHoH Y T 31X EBBIRIDEREDT
<o BESMMURICE>TWS, 2~3
HEIITONSBFHTIE. 7y 7D
BN TCHEBIRINEEDMED OO .
BHEXRS, T OFEMIL2EBF % 4
EBLTBH. RADFM CILEBFEDRKIC
BEEZEZBHNOREEFRRIHEY.
BEITE >TREBAIITIEEELTH S,

633.770—F

7 70— FIFERROEREDERS
MBICEDWVWEIRT 5, KT
70— FIERMFERBRITEV BRI
mEEICALSN. LSO 7O—FId>
IV E D A S AEB D e IA IS A& (<X
LTRWVWONS, IKEREROBIBIKMERE
lZxt L T l&Retrosigmoid 77 70— F %
Subtemporal 7 7O —F. SMUKXFLT 7
O—F. BUTO7 7O—FHAVSH
%, D BERRMERBOZ X, K
DEREAL ILH D, TNITEEEARE
FTEY SRHOBRNGACHY . THRE
D77 7O—F TE T DFFRERARIC
BHTCESKICGTET S, 77O0—FH
FICHREFHBENICED RS, BHEs
BREYIRIE. apRD 7 FO—F TFiliz
TOMDEREERELIC K DGR EEE
%, MEDBEHIFBAGTREITHE ST,
TRLLTEINETH D, MIFAERE
BEHRTNIEREMET T 2, BRI
AIRECHNITBAGTRRISE DT D
ZETREDT DD, BERROERDEFEE
DFATNBZBRICEIET 2FEE, KR
BICAVRAGDIEZ DI AR T2,

KEBHDT >V b EENRDBRRIRME
ECIIHESIFNBEMIEIHF VRICII A
WDT, Za—Afresr—2—(fESh
X7E 5730, BEEGEZE I TR
MEBENRFE)I— 7 7O—FHFKS

215



6 | Cavernomas

EDITT B, HAIZEEEAIPHFEENL,
BAMILD TR TCDEMIEFERT 5, BEEMI
TlE—Blic -1 —OF 58— 42 —3E
WMWY, FREIZ B % ol CBiBg & 11
CHEEITEST. Z2a—OFEF—4&
—ZFERT 5RIEMERRIRE. TN
IC KB DIEEN = R/ INRICT N EiEg %
(%, MEVIFHMETOMERICE
BEAT S, MBOXSGBEAGTEAET
EBT ENLEBREREH. BBIEEE> A
RICHDN D> TWVWBELHBHDT., ED:
FEICEATLESDE LNEL, K
GHEBEIEHRELNEZLC T, 2~3cm TR
TEHNZV, BEAZRTBEITIREND
G AR AR HERT 5, & LRIS
IfESNAR—SHAZ2a—O+ESY—4%
—DI—HA—ITEEITNIE. FFBICER
THB, TNSIERIBELGRA V2 —
K UFRLPTL,  (TcmDBREFEIRD) /)
SREREYR T ToE, TORART. i
BRROREZR/IRICT AL DFET
%, BBAEYEL-1—AOFEsyr—%2—
DRI ARISRAD THEEITEAT %,
FiTRBEMEBEOAEILIR CARBTH a4
Ehb B, O THEWVWESLELIEEDLS
FELfcAErsANS,

216
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Academic dissertation of Dr. Martin Lehecka (right),
with Prof. Robert F. Spetzler, as the opponent (left), and
Prof. Juha Hernesniemi, as the supervisor (center).
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Jussi Antinheimo, MD PhD
Jari Siironen, MD PhD

Atte Karppinen, MD

Joona Varis, MD

Nzau Munyao, MD

Matti Waananen, MD

Kristjan Vaart, MD

Esa-Pekka Palvimaki, MD PhD
Johanna Kuhmonen, MD PhD
Minna Qinas, MD PhD

Martin Lehecka, MD PhD
Riku Kivisaari, MD PhD

Aki Laakso, MD PhD
Emmanouil Chavredakis, MD
Miikka Korja, MD PhD
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Figure 7-3. List of international fellows and visitors from August 2010.
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7.3. HernesniemiZiZ Dt D
Jrxa—v
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List of Prof. Hernesniemi's fellows:

Romain Billon-Grand 2010-
Ahmed Elsharkawy 2010-
Miikka Korja 2010-

Bernhard Thome Sabbak 2010
E ZE#E 2010

Aki Laakso 2009-2010

Jouke van Popta 2009-
Mansoor Foroughi 2009
Martin Lehecka 2008-2009
Puchong Isarakul 2008

Riku Kivisaari 2007-2008
Stefano Toninelli 2007-2008
Ozgur Celik 2007- 2008
Ondrej Navratil 2007- 2008
Rossana Romani 2007-
Christian N. Ramsey IIl 2007
Esa-Pekka Palvimaki 2006-2007
Ana Maria Millan Corada 2007
Baki Albayrak 2006-2007
Kraisri Chantra 2005 and 2006
Rafael Sillero 2006

Reza Dashti 2005-2007

José Pelaez 2005-2006

Ayse Karatas 2004-2005

AH  FEZ 2003-2004

R %2 2002-2003

Joona Varis 2002

Jari Siironen 2001

Mika Niemela 2000 and 2003
Hu Shen 1998-2000

Avula Chakrawarthi 1999
Munyao Nzau 1999

Leena Kivipelto 1998
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Figure 7-4. World map in the OR lobby with pins showing hometowns of many visitors to the Department.
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Some prestigious visitors:

M. Gazi Yasargil, Zirich, Switzerland,
and Little Rock, AR, USA

Dianne Yasargil, Zurich, Switzerland,
and Little Rock, AR, USA

Ossama Al-Mefty, Little Rock, AR, USA
Toomas Asser, Tartu, Estonia

James |. Ausman, Los Angeles, CA, USA
Peter M. Black, Boston, MA, USA

Fady Charbel, Chicago, IL, USA

Vinko Dolenc, Ljubljana, Slovenia
Shalva S. Eliava, Moscow, Russia

Ling Feng, Beijing, China

Robert Friedlander, Boston, MA, USA
Askin Gorgulu, Isparta, Turkey

Guido Guglielmi, Rome, Italy

Murat Gunel, New Haven, CT, USA
Jan Hillmann, Linkdping, Sweden
H% BAZ, &8, X

Eqgidijus Jarzemskas, Vilnius, Lithuania
; EE, KB, BAR

Mehmet Y. Kaynar, Istanbul, Turkey
Farid Kazemi, Teheran, Iran

Gunther Kleinpeter, Vienna, Austria
atk FR|, X7, BF

Thomas Kretschmer, Oldenburg,
Germany

Alexander N. Konovalov, Moscow,
Russia

Ali F. Krisht, Little Rock, AR, USA
David J. Langer, New York, USA
Jacques Morcos, Miami, FL, USA
Jacques Moret, Paris, France

Michael K. Morgan, Sydney, Australia
Evando de Oliveira, Sao Paulo, Brazil
David Pitskhelauri, Moscow, Russia
lon A. Poeata, lasi, Romania

Luca Regli, Utrecht, The Netherlands
Duke S. Samson, Dallas, TX, USA

£ Mg 28, B3R

Peter Schmiedek, Mannheim, Germany

International visitors | 7

Renato Scienza, Padova, Italy

R. P. Sengupta, Newcastle, UK, and
Kolkata, India

Robert F. Spetzler, Phoenix, AZ, USA
Juraj Steno, Bratislava, Slovakia

Mikael Svensson, Stockholm, Sweden
Al #RE, dtiEE, B

Claudius Thomé, Mannheim, Germany
Nicolas de Tribolet, Geneva, Switzerland
Cornelious A. F. Tulleken, Utrecht, The
Netherlands

Ugur Ture, Istanbul, Turkey

Dimitry Usachev, Moscow, Russia
Peter Vajkoczy, Berlin, Germany

Anton Valavanis, Zilich, Switzerland
Bryce Weir, Chicago, IL, USA

Manfred Westphal, Hamburg, Germany
Peter Winkler, Munich, Germany
SergeyYakovlev, Moscow, Russia

FKII  ZFIL, Zilich, Switzerland
Grigore Zapuhlih, Chisinau, Moldova
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7.6. B S A T FiI—A
76NV YFZA TR

The annual Helsinki Live Demonstra-
tion Course in Live Microsurgery . B&
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Figure 7-5. Prof. Yasargil operated on the Helsin-
ki Live Course during the years 2001-2003.
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Figure 7-6. (a) Participants of the Helsinki Live Course are observing three simultaneous
procedures in the OR lobby. (b) Prof. Juha Hernesniemi commenting on surgery he just
finished. (c) Prof. Vinko Dolenc is explaining his approach for the next case.
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7.6.2. LINNC-ACINR course
(Organized by J. Moret and C. Islak)

& T, Live International Neuroradi-
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Figure 7-7. (a) Camera setup inside the OR during the LINNC course 2009. (b) Dr. Martin Lehecka (left)
directing the satellite broadcast to Paris in a temporary TV control room built in one of the storage rooms
of the OR.
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7.7. X EE
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2007:31  2001:19
2005:16  2000:21
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Micrmsurgi r.xhneur}rﬂm
Modeli.RAt 8. mizca:
sminmecEndovascular
Treatmentand
DptisizationsMagnetic
RescnsncelMaging

Figure 7-8. Doctoral theses from the Biomedicum aneurysm research group from 2006-2010.
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7.8.1. Biomedicum group for research on
cerebral aneurysm wall
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CDTIV—TTIEESET3IDDELR
DR L TWS,

* Juhana Fréosen, MD PhD: “The
pathobiology of secular cerebral
artery aneurysm rupture and
repair — a clinicipathological and
experimental approach” in 2006,
discussed with Prof. Robert
Friedlander, Harvard Medical
School.

+ Johan Marjamaa, MD PhD:
“Microsurgical aneurysms model
in rats and mice: development
of endovascular treatment and
optimization of magnetic resonance
imaging” in 2009, discussed with
Prof. Fady Charbel, University of
lllinois at Chicago.

* Riikka Tulamo, MD PhD:
“Inflammation and complement
activation in intracranial artery
aneurysms” in 2010, discussed with
Prof. Peter Vajkoczy, University of
Berlin.
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7.8.2. Translational functional neuro-
surgery group
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7.8.3. Helsinki Cerebral
Research (HeCARe) group

Aneurysm
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Figure 7-9. Helsinki Aneurysm Database in the making. (a) Drs. Riku Kivisaari and Hanna Lehto analyzing
old angiographies from past decades. (b) The reality of performing clinical research.
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Figure 8-4. The monument of Jean Sibelius near T6616 Hospital.
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Figure 8-5.
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Table 8-1. Key elements of the Helsinki fellowship
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Figure 8-9. Tower of the Helsinki Olympic Stadium
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Figure 8-12. Marshall C.G. Mannerheim, the founder of the T6616 Hospital.
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Figure 8-13. The Olympic Stadium
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Figure 8-16. The OR meeting room.
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Figure 9-1. On the footsteps of a giant. Prof. Hernesniemi watching closely Prof. Yasargil operating.
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il
Figure 9-1. "One day we might do even better!* At Weisser Wind in Zurich in 1982 (photo from Prof.
Hernesniemi‘s personal archive).
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Figure 10-1. Juha Hernesniemi with parents (Oiva and Senja) and younger brother Antti in 1950.

322



Life in neurosurgery: How | became me — Juha Hernesniemi | 10

T. B%7% Manfred Bleulerds&Z (It
fELfe, LA LIEEROMHMEIZHD F Y
TR EIFB DAL DT, BERNICHAIE
EIEARIE S L TOHEENILY VF
D Henry Troupp #i3Z DT T19735F (88
&Sfc, 1966~73F, Fa1—)vEXZE
T. FRFANREESTcEATEH. M.
Gazi Yasargil B (< K 2 BEHBEBFMHOR2
RIZFEREE VD RS HRE D R i A
BRTRETCVWBIEICTRMWV T, HED
ZLDERABREERCLS. FAEA
D213 L. BDBFEofee TOE
HlZ. @I EFITFATWED. KD
EEPEBEHNSREATWEDT, 31
CIFATWEDEZEDSEW, E5H
EWAHFEDe—0O—"ToH 3 CharlesG.
Drake ##% & Sydney J. Peerless #iEDEH
s, ERERBAHLSKRICE > TV,
MO SZiH. HITHCETTIETWL
SABBHADD T, BRAGE THD
HEZZT CEBRNGHKERAREX
C.F. Tulleken, Y. Yonekawa, H. Sano, &

LT R. Spetzlerfz, 2hsDEK:EAK
HRERAREOMIC, BEVW'E—O—fcB”
LERWELEE, B EHICET, £L
TESLELSEBHTWS, £flcF2
— ) v ETHEHBEBETFROMHEDAD
KEREHEEE L TLS Mrs. Rosenmarie
ICHE—BEBWVWTWS, 717 FE
N THDIREDLEFICKRA T HETE
BE5ZANE (L7 7Xy ME
|Z) Olli Heiskanen [E&f. Lauri V. Laitinen
E&f. Stig Nystrom EE. Seppo
PakarinenEff. Henry TrouppEEd
Z L TMatti Vapalahti E&RfZ, By
BARUNTIE. Erik Anttinen (¥5¢#
BHLUBHER) . Viljo Halonen (4%
WEt48) . Eero Juusela GHIL2B8AED)
Aarno Kari (ICU). Markku Kaste (##%
D). Ulla Kaski /NE#®D . llkka Oksala
(DENRL) (Teuvo Pessi (—aE
B.ICU) . Matti Porri(GP). ZL T
Jukka Takala (ICU) S5&FAMTAKELGRE
E5Z T,

Figure 10-3. Juha Hernesniemi with Finnish friends in Liinen, Germany, in 1964.
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Figure 10-2. Dr. Einar Filip Palmén (1886-1971), a general practitioner in Ruovesi.
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Figure 10-4. Juha Hernesniemi (left) training micro-

surgery in Zurich in 1969 with Dr. Etsuro Kawana
from Tokyo, Japan.

Figure 10-5. OPMI1 surgical microscope. Photo
courtesy of Carl Zeiss AG.
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Figure 10-7. Juha Hernesniemi with Prof. Charles G. Drake in Miami in 1993.
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Figure 10-6. Juha Hernesniemi working in hospital in 1972.
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Figure 10-8. Drawing of
Juha Hernesniemi in 2010
by Dr. Roberto Crosa from
Montevideo, Uruguay.
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Figure 10-9. Riitta, Ida, Heta and Jussi Hernesniemi in Kuopio in 1984.
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APPENDIX 2.

LIST OF ACCOMPANYING VIDEOS

The following 32 videos are included
on the supplementary DVD “Helsinki
Microneurosurgery: Basics and Tricks*.

The videos were
microneurosurgical operations by
Professor Juha Hernesniemi from
January 2009 to January 2011 at the
Department of Neurosurgery, Helsinki
University Central Hospital, Helsinki,
Finland. Professor Hernesniemi has
performed during this time a total of 810
operations (355 patients with cerebral
aneurysms, 50 with cerebral AVMs, 28
other cerebrovascular surgeries, 270
with brain tumors, and 107 with other
pathologies).

recorded during
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Approaches

1.1.Lateral supraorbital (LSO)
approach (with audio)

1.2.Lateral supraorbital (LSO)
approach (aneurysmal SAH)

1.3.Approach to the lamina terminalis
(aneurysmal SAH)

Pterional approach
Interhemispheric approach
Subtemporal approach

Retrosigmoid approach

o 0 & b

Lateral approach to foramen

magnum

N

Presigmoid approach
8. Supracerebellar infratentorial
approach - sitting position

9. Approach to the fourth ventricle and
foramen magnum region - sitting
position



Techniques and strategies for
different pathologies

1.
1.1.

1.2.

ane

Aneurysms

Anterior circulation
* ACoOA aneurysm
» Distal ACA aneurysm
* ICA-PCoA aneurysm
* MCA bifurcation aneurysm

Posterior circulation
» BA bifurcation aneurysm
+ BA-SCA aneurysm
* VA-PICA aneurysm

(All are unruptured small
urysms,
unless indicated otherwise)

AVM's
* Frontal-parasagittal AVM
» Parietal AVM

Cavernomas
» Cerebellar cavernoma

Meningiomas

 Anterior fossa - Olfactory groove
meningioma

» Convexity meningioma

* Falx meningioma

» Posterior fossa - Lateral petrosal
meningioma

» Skull base - Suprasellar menin-
gioma

Gliomas
* High-grade glioma
* Low-grade glioma

Tumors of the third ventricle
» Colloid cyst of the third ventricle

Pineal region lesions
* Pineal cyst

Tumors of the fourth ventricle
» Medulloblastoma of the fourth
ventricle

Spinal intradural tumors
* Neurinoma L1-2
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The Helsinki Live Demonstration
Course
in Operative Microneurosurgery

Every year the first week in June
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learn microneurosuergery from Professor Juha Hernesniemi and his team.

In this book we want to share the Helsinki experience on conceptual thinking behind
what we consider modern microneurosurgery. We want to present an up-to-date
manual of basic microneurosurgical principles and techniques in a cook book fashion.
It is our experience that usually the small details determine whether a particular
surgery is going to be successful or not. To operate in a simple, clean, and fast way
while preserving normal anatomy has become our principle in Helsinki.

I

Department of Neurosurgery at Helsinki University, Finland, led by its chairman Juha
Hernesniemi, has become one of the most frequently visited neurosurgical units in
the world. Every year hundreds of neurosurgeons come to Helsinki to observe and
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