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Correlation of the angiographic and pathologic findings of pontine gliomas, primarily pontine judging

from macroscopic appearance, were performed on twelve autopsy cases and special reference was made

on macroscopical extent of the tumors., Five of twelve cases underwent selective vertebral angiographies

by transfemoral catheter technic.

Following angiographic features were most important for the diagnosis of the pontine glioma on the
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basis of pathological studies.

1. Asymmetrical displacements of the vessels, running on the pons, midbrain, medulla and cere-
bellum, due to asymmetrical tumor growth with longitudinal and/or postero-lateral extension.

2. Paradoxical displacements of the vessels, running on the antero-lateral surfaces of the pons,
midbrain, medulla and cerebellum due to exophytic or pseudo-extra-axial nodules. These vessels in-
clude the basilar a., posterior cerebral a., superior cerebellar a., anterior inferior cerebellar a., posterior
inferior cerebellar a., thalamoperforating a., posterior choroidal a. and the most distal portion of vertebral
a. on the arterial phase as well as anterior pontomesencephalic v., transverse pontine v., posterior
mesencephalic v., lateral mesencephalic v., peduncular v. and v. of the lateral recess of the fourth ventricle
on the venous phase.

It has been concluded that excellent visualization of the posterior inferior cerebellar arteries on
both sides was a prerequisite in angiographical diagnosis of pontine tumor,

Fig. 2. Case 1. 28-year-old male. Arterial phase of the left vertebral angiograrm.

A. AP projection. On the right side, the most distal portion of the vertebral artery (o) is displaced
inferiorly and medially, and also displaced superiorly and laterally on the left. The basilar artery (BA)
is straightened and its distal portion is narrowed. The anterior medullary (1) and lateral medullary
segments (2) of the posterior inferior cerebellar arteries are stretched and displaced infero-laterally on
both sides. The posterior medullary segments (3) of the arteries are also stretched and laterally displaced
on the left side and medially on the right. The anterior inferior cerebellar artery (row of small arrowheads)
is stretched and displaced downward on the right side. The transversly running pontine arteries (large
arrowheads) are markedly stretched and narrowed on the left side. The prepontine segments of the
superior cerebellar arteries (arrows) are narrowed on both sides. On the right side, it is displaced up-
ward and superimposed with the posterior cerebral artery, and on the left it is displaced downward and
separated from the posterior cerebral artery. The posterior cercbral arteries (4 ) are stretched on hoth
sides and somewhat displaced upward especially on the left. Torkildsen’s tube (T).

B. Lateral projection. The most proximal portions of the vertebral arteries (0 ) are stretched and
displaced antero-inferiorly on both sides. The stretched pontine arteries (P) are located more anteriorly
toward the clivus than the basilar artery (BA) and elevated (unlabeled small arrowhead). The superior
cerebellar arteries (unlabeled large arrowheads) are also separated from the crigin and also show un-
usual kinking on both sides. The anterior (1) and lateral medullary segments (2) of the posterior in-
ferior cerebellar arteries are stretched and somewhat displaced downward, and the posterior medullary
segments (3) are displaced backward and downward on both sides. The cisternal and parenchymal
portions of the thalamoperforating arteries (thp) are markedly stretched and displaced forward and
upward in arcuate fashion. The circumpeduncular and tectal segments of the medial branch of the
posterior choroidal artery (4 ) are markedly elevated, and the most proximal porticn of its lateral branch
(unlabeled large arrow) is straightened. T (Torkildsen’s tube).

C. Same case. Base of the brain. Gliobastoma multiforme. The pons (P) is markedly enlarged.
The tumor extend into the medulla (large M), left cerebral peduncule (%) and bilateral cerebello-pontine

angles. The mamillar bodies (small M), and the optic chiasm (CH) are displaced anteriorly and also
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displaced to the right side due to extension of the tumor into the left cerebral peduncle and
the hypothalamus.

The vertebral arteries on both sides (RVA, LVA) are displaced antero-laterally due to enlarged
medulla, and their junctions with the basilar arfery (BA-splitted at the necropsy of the brain) which
located on the anterior surface of the tumor are markedly displaced antero-inferiorly. The distal por-
tion of the basilar artery is narrowed and displaced to the right side due to the tumor growth especially
on the left (reader’s right). The pontine arteries (p) are stretched and run to constrict the enlarged
pons. The anterior inferior cerebellar arteries (row of unlabeled arrowheads) are stretched and elevated
anteriorly on both sicles. The posterior cerebral arteries (PC) and the posterior communicating arteries
(PCo) are elevated and stretched due to invaded tumor into the cerebral peduncles especially on the left
side. The transverse pontine veins (tpv) are located on the enlarged pons and their tributaries draining
into the petrosal veins (4) are displaced laterally and superiorly due to the infiltrated tumor into the
cerebello-pontine angle on each side more on the left. The roots of the 3 and 6 cranial nerves are im-
bedded in the tumor.

Fig. 3. Case 2. 10-year-old female. Left vertebral angiogram.

A.  Arterial phase, AP projection. The most distal portions of the vertebral arteries (o) are stretch-
ed and displaced upward on the right and infero-medially on the left. The proximal portion of the basilar
artery is somewhat displaced to the left side. The anterior inferior cerebellar artery on the right side
(row of large arrowheads) is displaced downward in an arcuate fashion. The transversely running
pontine arteries (row of small arrowheads) are stretched and displaced upward on both sides. The superior
cerebellar arteries (arrows) are displaced upward on the right side, whereas downward on the left. The
proximal part of the circummesencephalic portion of the posterior cercbrall arteries (4) are displaced
upward on both sides.

B. Arterial phase, lateral projection. The most distal portions of the vertebral arteries ( 0 ) are displ-
aced antero-superiorly on the right side and antero-inferiorly on the left. The anterior (1) and lateral me-
dullary segments (2) of the posterior inferior cerebellar artery on the right side are stretched and displaced
downward, and its posterior medullary segment (3) is somewhat displaced backward. The basilar artery
(unlabeled large arrow) is displaced backward especially in its distal portion, whereas, the pontine artery
(large arrowhead) are located more anteriorly toward the clivus than the basilar artery. The superior
cerebellar artery on the left side (row of small arrowheads) is stretched and displaced inferiorly, and
markedly separated from the arterf on the opposite side which is superimposed with the posterior cere-
bral arteries. The circumpeduncular segment of the medial posterior choroidal artery on the right
side (unlabeled small arrow) is stretched and elevated, and its pretectal segment (4 ) is also slightly dis-
placed forward and upward.

C. VWenous phase, lateral projection. The pontine segment (P) of the anterior ponto-mesencephalic
vein is displaced backward and its interpeduncular segment (unlabeled arrows) is displaced back-
ward, whereas the transverse pontine vein (t) is more anteriorly located than the pontine segment and
displaced upward. The precentral cerebellar vein (4 ) and preculminate vein (row of small arrowheads)
are displaced backward. The distance between the supraculminate vein (A) and the straight sinus

(SS) is diminished. The lateral mesencephalic vein (unlabeled large arrowhead) is displaced backward



600—(4) HAE SR RSN 36k £78

and narrowed. The posterior mesencephalic vein (PMV) is elevated and stretched. The copular
point (0) of the inferior vermian vein on the left side (IVV) is displaced backward. Vein of Galen (V G).

D. Same case. Base of the brain. Glioblastoma multiforme. The entire basilar surface of the
pons (P) are covered by protruded tumor masses. The medulla (M), hypothalanus (E) and cerebello-
pontine angle on both sides are involved. The vertebral arteries (RVA, LVA) are displaced laterally
on both sides due to enlarged medulla, and their junctions with the basilar artery (BA) are displaced
medially and inferiorly by the exophytic tumor nodules. The anterior spinal artery (AS) is also displaced
anteriorly and laterally to the left side. The basilar artery is almost completely disappeared into the
tumor. The right anterior inferior cerebellar artery (AICA) running the medizal and inferior margin
of the tumor noudles is displaced medially and inferiorly, and stretched. The roots of 7, 8, 9 cranial
nerves are imbedded by the tumor.

Fig. 4. Case 3. 6-year-old female. Left vertebral angiogram,

A. Arterial phase, AP projection. The vertebral arteries (0) are laterally displaced on both sides.
The basilar artery is straightened. The transversely running pontine arteries (row of small arrowheads)
are markedly stretched and somewhat displaced downward on both sides. The anteior inferior cerebellar
arteries (row of large arrowheads) are stretched and somewhat displaced downward on both sides, es-
pecially on the right. The lateral medullary segment of the posterior inferior cerebellar artery on the
right side (2) is displaced laterally. The superior cerebellar arteries (arrows) are elevated and narrowed
on both sides, and on the right two arteries are separated from the origin. The posterior cerebral artery
on the left side (4) is also elevated.

B. Arterial phase, lateral projection. The vertebral arteries (0 ) are displaced forward and down-
ward on both sides. The anterior and lateral medullary segments (1, 2 on the right, 1’ 2‘ on the left)
are also displaced forward and downward. The proximal portion of the basilar artery (BA) is displaced
toward the clivus (broken line), whereas, its distal portion is displaced backward. The pontine arteries
(p) are Jocated more anteriorly than the basilar artery and markedly closed to the clivus. The superior
cerebellar arteries (large arrows) and the circuramesencephalic portion of the left posterior cerebral
artery with unusual kinking of its proximal part (large arrowhead) are straightened and separated from
each other. The precental cerebellar artery (row of unlabeled small arrowhead) are displaced backward.
The circumpeduncular segment of the medial posterior choroidal artery on the left side (4) is stretched,
elongated and slightly elevated upon reaching the tectal segment (4). The cisternal and parenchymal
portions of the thalamoperforating arteries and the perforating branches (small arrows) arising from
the posterior communicating artery on the left side are stretched and displaced forward and upward.

C. Venous phase, AP projection. The veins of the lateral recess of the fourth ventricle (row of
small arrowheads) are displaced medially and inferiorly on both sides. The brachial tributary (un-
labeled arrow) of the petrosal vein (PV) is displaced laterally and superiorly on the right side. The
petrosal veins are displaced laterally on both sides. The transverse pontine vein (tpv) is displaced toward
the clivus on the right side. The posterior mesencephalic veins (row of large arrowheads) are laterally
displaced and stretched especially on the left side. The peduncular veins on both sides (pd) are also
displaced infero-laterally much greater on the left side. The inferior vermian vein (IVV) and medial
tonsillar vein (4) are alsc labeled,
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D. Venous phase, lateral projection. The transverse pontine vein (arrows) shows tortuous course
and is displaced toward the clivus. The interpeduncular segment (ip) of the anterior pontomesencephalic
vein also shows tortuous course and displaced upward and forward. The copular point (0 ), superior
retrotonsillar (St) and inferior retrotonsillar (It) tributaries of the inferior verian vein (IVV) on the left
side are slightly displaced backward. The posterior mesencephalic veins (row of small arrowheads)
are superiorly displaced and straightened, and one of the origin of the veins in the interpeduncular fossa,
is more superiorly displaced (A). The vein of Galen (VG) and the straigh sinus (SS) are also labeled.

E. Same case. Base of he brain. Glioblastoma multiforme.

The pons (P) is markedly enlarged and the lobulated masses protrude from its anterior surface.
The medulla (M), bilateral cerebral peduncules (pd), hypothalamus (H) and optic chiasm (CH) are
also involved. The cerebello-pontine angles are occupied by the tumor on both sides. The vertebral
arteries (RVA, LVA) are laterally displaced by the enlarged medulla and the anterior spinal artery
(AS) is located on the protruded tumor. The basilar artery (BA) is almost completely irnbedded by the
tumor nodules and its midportion is only seen in deep groove between the protruded tumor masses.
The pontine arteries (unlabeled arrowheads) are markedly stretched and run transversely constricting
the antero-lateral surface of the enlarged pons. The transverse pontine veins (tpv) are located on the
tumor nodules and/or partly imbedded in the tumor nodules. The many nodular protrusions over the
pons and medulla represent tumor masses growing up between constricting transverse blood vessels.
The petrosal veins (large arrowhead) are displaced laterally on both sides due to infiltration of the tumor
into the cerebellopontine angles. The roots of the 3, 6, 7 and 8 cranial nerves are surrounded by the
infiltrated tumor.

F. Mid-sagittal section of the brain. The tumor infiltrates from the markedly enlarged pons (P)
downward into the medulla (M), and upward into the midbrain (Md) and basalganglionic region ().
The central lobule (Ce) and culmen (Cu) of the superior vermis and the precentral cerebellar fissure
(pf) are markedly compressed and squeezed posteriorly. The superior (S) and inferior colliculi (TI)
are displaced posteriorly and superiorly. The tonsil (T) and copula pyramidis (unlabeled arrowhead)
are also displaced backward. The fourth ventricle (IV) is markedly displaced backward and flattened,
however its cavity is still not completely obliterated. Tuber (tu), inferior vermian vein (IVV), vein of
Galen (VG) and corpus callosum (CC) are also labeled.
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Table 1. Clinical Course and
Case 1 2 3 4 5
Autopsy No. Sex 5771, M 6104, F 6178, F 16511, M 17075 F
Age of Onset 28 yrs 10 yrs 6 yrs 31 yrs 7 yrs
Initial Symptoms headache headache diplopia disturbance of facial palsy, 1t.
vomiting vomiting vorniting writing, speech

gait disturbance

weakness of
lower limb, It.

gait disturbance

disturbance

Clinical Course

diplopia facial

palsy, It.
tinnitus, It.

swallowing dis-
turbance, distur-

palsy, rt.

diplopia facial

facial palsy, It.
weakness of
upper limb, rt.

facial palsy, It.
hearing disturb-
ance, It.
swallowing dis-
turbance

ataxic gait

diplopia, hearing
disturbance, rt.
disturbance of
taste, rt.

facial palsy, It.
| (improved)
vomiting
| (improved)
facial palsy, It.
hearing distur-

after onset of

symptoms (month)

bance of uri- disturbance of bance, It.
nation hemiparesis, 1t. | consciousness in-co-oridination,
bil. headache
disturbance of nystagmus
consciousness
speech disturbance,
disturbance of urin-
ation, neck stiffness|
“Duration From: 3 months 40 days 40 days 7 months 7 months
Onset
Neurological Manifestations on Admission or at the Time of Vertebral Angio.
Consciousness clear clear clear clear clear
Cranial nerve right, left right, left right,  left right, left right, left
I
I
I + +
v + o+
Ve =+ + + +
VI + + + + + + +
VIl + =n =+ -
VI ==
[Xv X +
XI + +
X + +
Pyramidal tract sign + <+ -+ + + + +
Sensory disturbance
Cerebellar sign -+ - -} + + +
Nystagmus 4+ + +
Disturbance of
urination B
Neck Stiffness -+
“Vertebral
angiography O O O O O
Period of Survival 17T™M 12M 16M 20M 24M
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Neurological Manifertations
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6 7 8 9 10 11 12
12928, F 13260, M 14416, M 14744, T 15005, F 15851, M 16636, F
24 yrs 10 yrs 30 yrs 3 yrs 4 yrs T yrs 36 yrs
diplopia diplopia perioral numbn | gait disturba- | strabismus, rt. | motor distur- | perioral numb-
headache ess headache nce bance of lower| ness, speech
limb, rt. disturbance
. diplopia
hemiparesis, | hearing distur-| weakness of hemiparesis, | headache motor distur- | ataxic gait
1t. bance lower limb, It. | 1t. hemiparesis, rt.| bance lower ‘
dizziness ataxic gait limb, It. tinnitus, ra.
occipitalgia | ataxic gait headache upper limb, rt.
tinnitus, rt. ! tinnitus, rt. gait | strabismus, lt. | vorniting hemiparesis, lt.
hearing distur-{ speech disturb-| disturbance salivation. disturbance of | upper limb, It.| |
bance, It. ance, facial | vomiting urination swallowing
vomiting palsy, It. | swallowing speech distur- | disturbance
motor weak- | facial palsy, rt. | disturbance of | disturbance of | bance
ness of finger, | swallowing dis- | consciousness | consciousness |
rt. turbance, hemi- finger tremor
disturbance of | paresis, It. disturbance of
urination speech disturba- urination
nce
8 monts 3 months 1 month ? 1 month 2 month 3 month
clear clear clear clear clear somnolent
right, left | right, left right, left right, left | right, left [ right, left | right, left
+ L 5 il + + + +
x + 1= ==
+ a7 + -+ + +
+ + + + H + -+ + + +
+ + + Died on amdi-| -} + + +
ssion probably
+ # + + due to tonsil- +
+ + + lar herniation EE = + +
=+ a5 R
+ + + + + H -+ 1 H +
= +
+ 4 + +
== + -+ + +
=l -+ -+
+ s o
IM 5M &M iM 5M 5M o
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Fig. 1. Extent of pontine gliomas in 12
autopsy specimens
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Fig. 2C
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Fig. 3C Fig. 3D
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pontine seg. IXJEk L7c#Biz X o> Tl & 4 44l
ICHESHER S h, #alid 2#KKEIRD circum-
mesencephalic seg. & i7s ) Bk b, Ficid,
LD SIS 2. K seg. HLONHTHS
anterior lateral marginal branch 3% O JT{7 A%
NEE A ORI X 0T, BHich b RKEEI N
G i o = &<, BT @ EHEHE X h
5. ThDOFTRRHHEEETE B LTV, il
Jfif%: Tl pre- 35 L 0F lateral pontine seg. [%L{i
BERTEBIEL, hoZhbD seg. XA

HAREZHEE S MR 55365 H785

M EEREEC L OTET e LR E
4" %. preculminate seg. 3 _FEHEA R T
fE& R B Tic vermian seg. L OPEEEA AT
5. vermian seg. H{KIMTITIEHETERT. —
77, preculminate seg. 2»5HO/NYEITHZ pres
central cerebellar a. (PcA) 1%, JdsplEfic k%
MU fk oA & e ffifc 5 precentral cer-
ebellar fissure O HIFEERC XoC, FERCHE)
wEHEhS.

6) HKIMENR ¢ circummesencephalic seg. @
ACAZIRE S O A~ OHERIC £ 0T, b
AR v o i D Rl 4 B S T v e AR G 2 i 5 %
redic, [ seg. EOEMOTRE ML LD
WD RETT DI L2T, FAHRV Lik
EHREBRRShD . Fio, i~ DIES O
BYELERL DD, ThboFEHL IS
B THB. Lo TS TR seg. Hif
RV AT BT IE B R U, SR R
Eigfb S, oA BREE § 5, —7, cortical
seg. (X2VE IEHAET 2 RT. BRMBIIR s
T 7% BIRAEEBIIRPI L © JTAZEE (&K
circumpeduncular seg.) |} circummesenceplalic
seg. LIEEDOFIRERB L5, iz, #HAM
BIRE R D & O BB KBRS~ D B
% R flciz<o=e vascularity 2351, 7ofib
Bah, BEWACESEIhS.

7) A3CABYNR ¢ basal cistern PICZEHIIETE L
TeliER s LOBR T B L, BEiiE L
JEfE & 2T, ABIRIETHIESBEhS.
ARG T L DheTVH, Wi TRA
iREeLAMcESEEh N5, T, KTIR
b OEERF TSRS SMBESE L, hofE
BB JORTHESZ RS 5.

2. ¥R (Fig.3, Fig.4, C, D)

1) Anterior ponto-mesencephalic (APMV) s
L 0% Transverse pontine V. (TPV)™®: |35 HEE
Bk & R BRI fZfii3% A PMV @  pontine
seg. IXIEEENIR & & b, SENREESC X 2T
& s %00, WA & BE L, MER
pontine seg. X @ channel %> T P VILHEHE)
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WRigte & Rk, ke Ui iR izl L <Rt
BAHMCERES D . AFTREMEETE LR
TV, BB TR T PV &R RN
fch. —JF, APMV® interpeduncular seg. %
JERR G B R LTS 20 5 1o
Z, fEE T ECES LSR5, ik,
APMV D chiasmatic seg. :JHIEE A St L
THAIESIC 8298 U7l O BT X 2o Tifid - seg.
I LERRED S, FIZE L.

2) Precentral cerebellar V. (PcV)!®: [/
Bk precentral cerebellar a. L[AEE, EXL
7=4%, Pldic X > T, precentral cerebellar fissure
M EFEhBiodie, ABIRITELIR
HERELT 5. <Ok, ®ycBREER U@
WA S I\ LA ~ORE & Bz b, EHF
AR TR T 5 LB LA ET D
@, Wit T ERmALE . [IEER TR LS
. 81, 82 AERERE L TEACESRESh
AfohiT, colliculo-central point (ccp) @ F|{lix
BEAERTREE e B, Fic, R LIcHhRbic X
DTHITEHBHETCEI S h B icdic, PV &
W3k L7z APMYV interpeduncular seg. » o JEHET
< H§4. —J7, PcV L superior vermian V.
(SVV) L opami RIS o g EMEc X2
T,PcA L /A NENIRO vermian seg. & DBAR &
[[fE, 1L < EHET 5. nds preculminate fissure
%479 % preculminate V. & PcV Libicig
WWHEHEE RS,

3) Lateral mesencephalic V. (LMV)®: &
& BERC R £ 3 5 IR X 2T, K
FHSMIER IR e b, BATRILebh A 1D
i, LMV cHRRERL LT, #EHT
{ffiz L, APMV interpeduncular seg. & DOFHED
B4, WG TESMilR - L, st B R
BT 5. Toks, EAEKBHOBREDORE, R
DIcdIC T R — D AL H5E

4) Posterior mesencephalic V. (PMV)!® :
FRIA~ O BT X % Mo BEHEIE R X 2T,
fliE & TABIRE AR L, 2 o%XDET
b IEH O flifk & S0 CTEMLT 5%, £ ORER
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WREAEN DD . hRGEEL AR o
12, fiiho A PMYV @ interpedunculal seg. & &
b I A FHIRDOEIAIRT & 5 HEE o L, R
BUERESTREAL o ETW i L, LHZELTS
B3, RIS IRZE D R B AV RIRA
DREFHMLE LT D, HORHR LIHEY PV 5§
3BT ER S h D e ic AT E & PM
Vv EIRENEE & oAl chaRE L, 8
ELTRBHORS. LicaoT, &0 #iRkH
OFfR L, BLIHHR Lic LMV O L RAIE
L% N2 P =R O AL BIFR R T I RS, i
RS 2525, —7F, FiEETE, PMVO
peduncular seg. TARRMETIGIC g Lo jBER &
EfTT AR TG CES MRS R, S biIHh
o & b BTV VRN 2T, 24T
S ESE BT 5. chboZ kil ERAIE
SRRy C— O ZE LA I DER L.

5) Vein of lateral recess of fourth ventricle
(VLR)W: 1% b JEff 3 & OV b/ NI, /)N,
g~ O [ESFEE X B ERC X 2T, flE#T
ABIROE 1 AERLE T HCESSh, 2, F
3L RRER LT, THEEHShS . itk
&, F1oMENTHR LR EAFCESES
NTRRFEL, SHIE 27 AT RE
RL, #34Hine anterior angle # (i
kWi anterior superior margin 7% anterior
lateral margin ~DOFITH) OHELHIR (Petrosal
V.) ~ouEfiimd, sEdEIRo N 7s\ > LA ET
~DORALIT & b2 CHEGES, Edfehs.
72V L ROFEFAT R AL ORBENRic % .

6) Inferior vermian V. (IVV)'®: WERf~ DJi
5 o BEMK XoC, NIRRT @ EBE
Xk, filfifs2 ¢ inferior 3¢ X 7F superior retroto-
nsillar V., & 5cEHEARIT AL, suprapyramidal
fissure #3Efj3 % suprapyramidal V. {38 Jic/E
Hesha. LichoT copular point $EHICHK
B3 5. WifkE T ARREROIEPRAIZRD bR
3, [ point (X RICALET B,

7) Brachial V. (BV)!2: th/Njil~o B EfE
K X2T, LMV & & I coi e ESk
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g h, WEECEETS. 2O RIRAHIR
MLMV ik PeV o4& UCABIRICE:
SCEETh, BRERKOFIREZET. ki, &
TR TERER DS .

8) [Petrosal V. (PV)193®; VLR, BV & L iz
S D MU B X o TR oM ilicy s LA
EHECRET 5. & < /A pseudo-extra-
axial nodules 3RS iz B4, HiohrbIE
KENEHOZ L EMAERT S, M DBEKR
XA O BRI D BIER BD 501 b 55 .

9) Median posterior spinal V. (MPSV)1®:
HIR % [FIE LA AofEp <o, JEfE~ o BElER
IO TG TERTCESEEh T,

10)  Vein of restiform body, Anterior medul-
lary V.19 i B /NI A £ e IER~
DIEFHERIC X >T, FiERSAHT, BERR
i EHHRA LT 508, MEEE ECRREL
BT,

V. & 2=

RIELS O T S HR I Wk X 193040 &
XU Fofe Gt L U NSRS BP0 53 oY
ME—DJ5HE & LT BEEE THWbh TE .
—7, B Y s Ui R iEE o #eE BhIRS
WREC O\ T, BRI IR O — 0 XH5 7
gﬂiﬁgﬁﬁmnmms)%E% el E\;‘f-ﬂﬂ el %F% Lf:@
1, 19704E.> Huang 3s L ¢ Wolf i ra 4
THRETD. ThETx, % LB NETR
DRI, ABEETTBIIRD MRS O R
ShTWDORTH B 5 EIEE i
BEIREESHCBIT 5 hE CoREr, =&
A EEIES (= o%E o, R, 1§, IE
Bli% OfE LIcHEE) oficagshtRiishT
[P Z) 18)19)32)33)34)38) .

FHEITR L, FEESACIE R EE
&2 & e 1261 O FBRE D\ T BIRRY Ve R B
& &bz, 2 TCL2fldAE RN SHRATHE BBk
Wofrhbhic 54l% retrospective ik A R
TR & 2 THRE L.

12D o PIRATRT R, % BHORY o 3k %
&, BERCERE b, o, ME~OES

AREFHABESHERE 5364 £75

FENFREERE ARREERTE S fEin -, X B R
HhH o THER L, S & kgt
BRI, TFHRIEER R ER O R 2 BT+ 2
DHRERBIHOIER Y T, L 0%
& 7w LI bR L, g,
BRI B/NBIT b 35 X 528, W DA & il
HE~0REEF U EROBREL, EAIETH
HEThD. Lo T, \AEMCiER LS
EFTREZZT5 4 0ES oy,

Ll oo piRfT ik, Buckley® 025
ffl, Alpers s X 0% Yaskin® o114, Golden® o
1345 DG IR AR 0 FE T R & 12 E Rk D Yok
RLTWS. Fleb bigIAEET A% IR
< RO WK FRIEIE A A 7R Lz b i Buck-
ley® DfEFITIL25¢d 4 4], Alpers® o 114d 1
B3 &3 R E1260d 1 61), = DA I
FHEER AR L, Iz T oS MM % 7o 3 i
MRERLET 20038 ETHS. Fedi~o
HEfRVEL Alpers® 1161rR 4 7], Golden® 13(5h124
(RmEG 1260 961) THb, EM~L, F
Ak Alpers 11k 6 fl, Golden 13fh114
CRitEwI26R 9 B1) &, RégRERhT R~
[ERRERT WS, X6, duNsl, MgEsk
~OFER S FE L EOFER TS & (Buckley®
21, Alpers® 6, Golden® 12, A4 84 o
BELIZLAED ER T kA% 255, i,
25w R U/ RE A & B o LTLES
B4 b 4 4 (Buckley® 21, Alpers? 6, Golden®
2, ARE6H), zoPs, £k
psuedo-extra-axial nodules D CIEAET 5. Hfi4
NI I EMAOHERICBI LT, koG
TIRHEDFLLX EMS hTWin2t, Buck-
ley®? D25@lDH D RiIc, TR B 3 M 3
LU, & vwe —fLRPASE U CHMEE OPAZER: PNk
Ji%fic Lic 1 FIAGEHRE R Tun 5. FAIEIER]
Tk, 12009 5 Bl KBEE R~ O B % S i
1, ED 5 2 FUTAREIC b BRI 2 TR L CH
ZXREREL, 1 FRIEE R LB L T
fo. dnds, Hu NI BN & < g s 2
EXAB LA oI, Eihedisd, Alpers 51
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Gl L 2. Bk & RS AV N R I E
HI%E LAy Fe medulloblastoma i D HES TIIF &
BT R e ™ L.

—7J7, Bt AR @ g S he b,
JEREPIICHREE LT %08, EAACIE, fEsko$
HbEWH L, VI, I, V, I, T, X&H»HED
HEEZTT .

PLEZEH U i1 o WHRAT R & O 0%
NOAERTGRNL, ANEE O He B BIIRE 2 O
W, M OERELERDLOTHS., Tihbb,
(VEIBRG D PIREAT B TERY L 3 oop
MR —1) IR -G O I G
W +RET R OR, 2) Dz T, 3k
RS R LRI B 51, 3)
T DX PR MR REY, 2 AL O FEA Y BT
RTHHH, fhLickdic, DOBX1 KDL
<o PWT)DFHL L, DOMIFETHY, &
DL, ThE TORMEE OHER BIREELHn
TLHRED, LLHDOEE—RHE LTV5D
YT

DB LU2) DRI WL, Bojis &
O 2 1T 3 5 By IREE, 37 b ISR
ZIILLDELT, HER, EEBIIR, #FD
MRS X Ok, £HIC, APMV® pontine
seg., transverse pontine V., VLR, LMV 7 V345
AR @ PRBE S hic b, WER XhichT 51
DT, ZhbOBEIRE SRz L ERg o
EHEZET LD, OFxET LY, BB
B TR S hich 1%,

ZhbBOFTRD 5 5, [fEH pseudo-extra-axial
nodules  DJYfE% LT, BIREE . Bk
BHF IS L B4 ik, B0 NEEMIE
BCRbNh S, JEEOHERED FC—8 Ll inE R
AL LRI O fJez % RT. Choai—c,
paradoxical sign, paradoxical phenomenon, para-
doxical displacement 7i:\,» |3 pseudo-extra-axial
displacement k- If (¥305 = L0k 48 1o 4 Lis
PADIND L)L LR R ANESS 4% Kl Fic g
I R Uic 854 12 BIUMER (circummesence-
phalic portion), HHIRZEBBINR, LIRKEFEINRPIN
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ke, _E/NiMEDR (pre-s & ¢ lateral pontine seg.),
APMV-interpeduncular seg., PMV, peduncular
V., LMV & @Bobh, i, JEHCH#ERL
e BE R EIIREME, HEA—RIEBIRET
B, HT/REEIR, VLRECRE DB LT
%, Lied2T, Bofis XU fIREY ETT
% & COBEHR D FEBERIAL 23 ZE A FER Rt Taso
paradoxical displacement # {EEEIIR D& 7t &
T, ShOoEBEIRCFERCIFET 5 2 & 25KE
BOLHOREL .

—77, BBOETT DR L/ MEBIIRS D
P C A, #% TN iihJi— posterior medullary seg.,
PcV, IVV (copular point) DGR TR I A
% Z 1% Huang!®®919 gz | h2Esi X i T\ 5%
HYTHHH, EFOR, I, REBOWRE %=~
/NERIR, T7c4>%, anterior medullary V., lateral
medullary V., V. of restiform body, median po-
sterior spinal V. |35 4 @5 EREA T, R M
RS . LhL, ZhO/NEGIRE 2 FAES
RIETHCBE LTS ROMIRE 525, Lich
2T, ERAAOERK pIED-DIT, AL
s, KT, Sk, BiEREY, 7
7 7Y a VERRME LTI h b/ANgIROH, iz
BNTHLERDS. TOld, BEHFH R
PR T/ NMEBIIR & T e i 3 5 & & D IR AE
31T 2 W T IR ZE DRE O 2R B3, #
WA 3o\~ C b Fel_ b B 5 ) T S0 M e IR
MEBarlcbOBAGELE D, LichioT, &
SRR A & O  B T /NMBIIR AR H X h
ROCBEII, A7 - T AT R b#
RTFHE L, ST H20ERH 5 QT
BIIRE S Te 00X, WIRIR:%FT B BhAR S 5 i
BTh2).

Wi, RO, FEkd b PIMKIE
HELTHHEETHHZ LBRALATW3
A RBEGIT Y VRSB ERE X
N, LT D7k b b, ELHZIT oD Tl
L. F 7z, glioblastoma multiforme, astrocytoma,
spongioblastoma %D FEAEMER 1Y JERTYR D
E2d Bihsd 3R TW3980, KFEF O
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PIRRAYRT R 2> S AR X 5 B 2
DETRD B it

—77, AEEOMEFAER, 2l BILT
W, REEMFRTR E O HiC X 5 H &L oF
SHEBERH LS DO DY, F1CEH Lokl
EHDOMEFRIERE bRk O & AEE THHY
2)4)5)T8)10011)20021)27)29) .

L, #SEFES OHEE BIREHAT Ric 2w T
ey, ZhboRf Rideicii~7: Huang ¥
X O° Wolf1®19 3z I 7 e Iigs o ifn B & 57
N ERBEOFTRXYE LT3, Ziuds
DRGSR E UTEERID , 12 & A ERGER &[S
[RFEREL O RS FERFTH ) SRDZ L LT
2 B0, BT, ST UERIRFE
BIERIZ 4D TN I, BT 5 & &bk i U
T B B AL ORE DRI RIER N OTe 3D d D
LBbhs. bokd, Pl X UTERES LG
&5 & AR e R G AR 5 & & T
EhDHZ LMD, —RRIC A EY R
LT A0 EEEVISEEbhS.
L LD b, 4% Tihic X 5 eificEfEx 3
OIRZE, & DI IR~ OHEBRA D B
7 4 VA ETHOWMEND O, TSR R
FRTR, xR4T, WEEEE L2 LS
BAHEMEI LSS T\

HHC, HEETIREY L, REEEEH>ET
DEBOE SO, FIVIERES, EhinwL
FIEHR B 7 fiE-3 A RIS AR E A EE T &
TH5HD, ENEILT T Huangl®®p, 2
1B b1 Lo TEEHIC G T h T\wb 0 THIET
5.

VL ¥ & »

IRELE AR IR RIELS & 2M & e 1260
HIBURE D IRAORT R BT L, S Hic12fH4: |l
WCEIRAVHE B BRSO 1Tt 5 EM O Mg
WPt R AR, BEt Ui, 7o8EE, ko 3 &l
WRFBESOHE RS2 ERIEELED
.

1. folEkeing, WHEEOIE TR amk

AAEEHHAF MR H6E H75

IR, & bIER R LRI~ D F
FHRIC X518, S Ly, HER, i
15 28 « FIRDIENFdEFEBERAL .

2. 1 PE T 5 (RIEREE SHERT (pseudo-ex-
traaxial nodules) ¥ X % 5, & bH1it dhffy, IE
Bl AREORTR X OWE R ETT 58 - FIREC
¥l % paradoxical displacement OFEFE (HhRIE
DERIL S O, M, AR, b, BTN
B, BTNMABINRE X OB, o, BRE
EEIIR, HRIRKSEBIIRP MR, HEBBINRIR 3% 2
#. ##RHAE L anterior pontomesencephalic V.
transverse pontine V., posterior mesencephalic
V., lateral mesencephalic V., V. of lateral recess
of fourth veniricle, peduncular V.

3. T B RBEEEE) MR OB DT
o, BT RS TAVMEINR © fith 2% i
®.
CuMRZE R A AL, I E-— 802, FRMmFt
#, dLRBFRHE, WRAKRERFHMENESE, BA
REEEO @S CBM L T, ¥4, #kflcown
T, M4 @R E WG, MRS R L iR RS
FE¥HEOREET BB oBERLET, )
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