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Table 1. Summary of 4 cases

Case Sex Age Diagnosis Treatment Result Pollowup
(yrs) (mos)
0.T. M 43  Gliob. m. in r—frontotemporal Partial removal fair 16
region of tumor, ext & Recurrence
int decompression of tumor,
Irradiation died
F.B M 49  Metastatic tumor in bifrontal lobes Ext bifrontal unchanged 1
& 1-basal ganglia from lung cancer decompression Resp Arrest
Irradiation GI bleedings,
died
K.Y. F 42 1) Astrocytoma II in I-temporo- Subtotal removal good 24
occipital region of tumor,
2 ) Benign intracranial hypertension Irradiation
(BIH) VP shunt fair 2
Hyperthermia
Cardiac &
Resp Arrest,
died
H.F. F 51 BIH 1) LP shunt good 3
2 ) Revision of good ?, died from

shunt system unknown cause

Abbreviations: Ext. external, GI, gastrointestinal, Resp. respiratory, VP. ventriculo-peritoneal, LP. lumbo-

peritoneal

CT

Case 0T Gase KY Case HF

Fig. 1. CT scansin 3 cases. In case OT large ir-
regular ring enhancement of the tumor
associated with large low density area is
well demonstrated. Marked shift of
midline strectures to anti-tumor side is
shown. Incase KY and HF neither mass
sign nor small ventricles are found.
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Case 0T

Fig. 2. Examinations of carotid angiography in
two cases. In case OT abnormally hyper-
vascular region with arteriovenous shunt
flow at the tumor location is well
demonstrated by right carotid
angiography. In case KY early venous
filling at right temporal area in late
arterial phase is demonstrated.
Superior sagittal sinus was not visualized
even at the late venous phase (not
shown).
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2 AEC L7z, fliofER, Ml EREoiR®ic
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2. HEEFENEOMKET (Table 2) (Fig. 3)
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Table 2. Monitoring of Intracranial Pressure
(ICP) in 4 cases

Cage Time Type Number of ICP range

(hrs) of PWs A waves/24 hrs (mmHg)
O.T. 67 A, B 48 5.0— 70
F.B. 314 A, B 59 5.8—100
K.Y. 101 A, B 33 7.3— 80
H.F. 101 A, B 44 36— 75

Abbreviation: PW, pressure wave

FERBMHEER LR, HENEOREMEIC
B L CIXBEERER D72 10 mmHg LI Fic -
T3 b20bbT, Ao HBABEIIERE &
LbTiREE—CofiLiz., £2EH FB Tk
M TR E 2 e ICP b % 72 < it
HEEENERE~BT L. EF HF offfk
o ICP £=%— TIXERKIFHEL 10 mmHg #j
#%o ICP v _VITRE L.

Cage 01

Ao ‘é@?f‘ Vi Fo W g e
S Nl L R wf\ i R el
.

Fig. 3. Recordings of intracranial pressure in 4
cases. Frequent appearances of Lund-
berg’s A waves are well demonstrated by
all of the cases. In the right half of the
recording in case FB ICP is reduced by
mannitol administration.

Fig. 4. Abnormal vascular conformation of
glioblastoma in case OT. Magnifications
is X100, except for X 37 at left upper
corner. Various sizes of the vessels
with rich anastomosis are shown. Tor-
tuous aneurysmal dilated capillaries are
also demonstrated.
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3. IMERE EoZE (Fig. 4a-d)

Fig. 4 T glioblastoma multiforme DA )
B EMETR23T~100E0KTRLTH
5.

Fig. 4 o7 FXix glioblastoma 2331} % M/&
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Y.
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950 LBbND.
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1, Avegaat!) L DORR7 X HICZOHBEDOE L
Fix V—P BatRAS steep ZRETEL TV S D
TRV D TRRBD RN, AL LB
iz base line level 75 ER L Tw < HE T HEHM
EEFEAREL LD, ML =T 24ECHWER
BREBRE~ZW-o TV X Hichk b, fEF FB &
TDEICLTAFELRZBEEZLY, REHTT 5
Tholel L ERETREEFALELTN S,

EFEOBBIchBEE L ET BER) ZLDR
HHRHDDIEETH B, FEAENR L et
M REBPEVBFET DL IEETH S,

BEORFEMEREL2BEILLHATHS
2%, #2355 L7z venous return DREIC L S
FERE — DL E U B AIEEM RS 2581
benign intracranial hypertension (BIH) ® X 5 iz
BELOERNPZLLTE, AFOXSCKER
EFEOHEBEOEBRENERIND LD LEbR
5.

X Bk

1) Avegaat, C.J.]J., Eijndhoven, I. H. M.: The con-
flict between CSF puls pressure and volume-
pressure response during plateau waves. pp. 326-
332 (Ishii, S., Nagai, H., Brock, M.: Intracranial
Pressure V, Springer-Verlag Berlin Heidelberg
New York Tokyo 1983).

2 ) Bayliss, W. M., Hill, L.: On intracranial pressure
and the cerebral circulation. Part I. Physiological
J. Physiol (Lond) 18:334-360, 1895.

3) Chawla, J. C., Hulme, A., Cooper, R.: Intracranial
pressure in patients with dementia and com-
municating hydrocephalus. J. Neurosurg 40:376-
380, 1974.

4 ) Hardman, J.: The angioarchitecture of the
gliomata. Brain 63:91-118, 1940.

5) Hasegawa, T., Ravens, J.R.: A metallic im-
pregnation method for the demonstration of
cerebral vascular patterns. Acta Neuropath
10:183-188, 1968.

6 ) Hayashi, M., Marukawa, S., Fuji, H., Kitano,T.,

Kobayashi, H., Yamamoto, S.: Intracranial

hypertension in patients with ruptured in-

tracranial aneurysms. J. Neurosurg 46:584-590,
1977.

Johnston, 1., Patterson, A.: Benign intracranial

hypertension II CSF pressure and circulation.

Brain 97:301-312, 1974.

8 ) Johnston, I., Patterson, A.: Intracranial pressure
monitoring in patients with benign intracranial
hypertension. pp. 500-502 (Lundberg, N., Ponten,
N., Brock, M.: Intracranial Pressure II Springer—
Verlag, Berlin-Heidelberg-New York 1975).
Katayama, Y., Nakamura, T., Becker, D.P.,
Hayes, R.L.: Intracranial pressure variations
associated with activation of the cholinoceptive in-
hibitory area in the unanesthetized drug-free cat.
J. Neurosurg 61:713-724, 1984.

Kuchiwaki, H., Furuse, M., Nakaya, T., Toyama,

K., Ikeyama, A., Hasuo, M., Teraoka, M.,

Kageyama, N.: Intracranial dynamics associated

with experimentally induced pressure waves. pp.

147-149 (Shulman, K., Marmarou, A., Miller, J.

'D., Becker, D.P., Hochwald, G. M., Brock, M.:
Intracranial Pressure IV Springer-Verlag, Berlin
Heidelberg New York 1980).

11) ofpiss, HEnE, EREW, hRRE, SIE
¥, FFREIERS, FLES, il O REA—, B
BRI « FHENE T = 7 — B0 B R OB,
Neuro Med Chir (Tokyo) 20:555-562, 1980.

12) OEptEE, S, LB, FEIER, S
B, WEERE, RUES: SEMBEAICKT 5T
WHE L RIITHRORE. w&EHE 5:27-33,
1982.

13) nfpiEs, RUESR, VRS, BHFE REE
%, FEILFE : £IKY X Lh 6H 7 IEHEKBEHR
V777 X BIEIR o el B L fRE 36 ¢
911-916, 1984.

14) Lundberg, N.: Continuous recording and control

~

©

10

-

Presented by Medical*Online



of ventricular fluid pressure in neurological prac-
tice. Acta Psychiat Neurol Scand 36 (Suppl
149):1-193, 1960.

15) Mathew, N. Y., Meyer, J.S., Ott, E. O.: Increas-
ed cerebral blood volume benign intracranial
hypertension. Neurology 25:646-649, 1975.

16) Nystrom, S.: Pathological changes in blood
vessels of human glioblastoma multiforme. Acta
Pathol Microbiol Scand 49 (Suppl 137):1-83,
1960.

17) Matsuda, M., Yoneda, S., Handa, H., et al.:
Cerebral hemodynamic changes during plateau
waves in brain-tumor patient. J. Neurosurg
50:483-488, 1979.

MERERTCH S MNERES L BENEERES 531

18) Risberg, J., Lundberg, N., Ingvar, D.H.:
Regional cerebral blood volume during acute tran-
sient rises of the intracranial pressure (plateau
waves). J. Neurosurg 31:303-310, 1969.

19) Rosner M. J., Becker D. P.: Origin and evaluation
of plateau waves. J. Neurosurg 60:312-324,
1984.

20) B aEl, ®L B¢, LEFBHSB, GHE=: EE
A E T & fER I > T. Neurol Med Chir
(Tokyo) 20:1215-1222, 1980.

21) Symon L., Dorsch N. M., Stephens R. J. Pressure
waves in so-called low-pressure hydrocephalus.
Lancet II:1291-1292, 1972.

Presented by Medical*Online



532 & B %l # 6% 45 (1985)

Clinical studies on the relationship between appearance of pressure

waves and impairment of cerebral circulations by

abnormal vascular configurations.

Hiroji Kuchiwaki, MD, Junki Itoh, MD, Naoki Kageyama, MD, Mitsuo Sugiura, MD*¥,
Masaharu Teraoka, MD*, Masakazu Banno, MD**,
Masanori Kanzaki, MD***

Department of Neurosurgery, Nagoya University School of Medicine, Nagoya

* Department of Neurosurgery,Okazaki Municipal Hospital Okazaki, Aichi

** Department of Neurosurgery, Kouseiren-Kamo Hospital, Toyota, Aichi

*** Center of Clinical labolatory Kouseiren-Kamo Hospital Toyota, Aichi

This clinical study was designed to clarify the
mechanism of the appearance of large pressure
waves in these cases. Four cases with frequent
appearances of pressure waves were studied.
They were two adult cases of brain tumor
(right frontal glioblastoma: one case, multiple
metastatic brain tumors: one case) and other
two cases of benign intracranial hypertension
(BIH). The patient with multiple metastic
tumors died from respiratory arrest complicated
with gastrointestinal bleeding. The other three
cases were improved transiently after surgical
treatment. However, they died from reccur-
rence of tumors or from cardiac failures.

Changes of ICP ranged between 3.6 to 100
mmHg. The number of appearances of A
waves distributed from 33 to 59 times per 24
hours. Pressure waves appeared frequently dur-
ing waking as well as sleep states. Abnormal
respiratory movements were not always
associated with A waves. However, at the end
of A waves hyperventilated states were occa-

sionally observed.

Vascular conformations were evaluated in the
case of glioblastoma by the method of
Hasegawa and Ravens (1968).

Large vessels, which were partially ballooned
or partially constricted, constructed main
vascular networks. So, many abnormal vascular
beds were made with fine and complex
anastomosis between large vessels.

Delayed venous fillings, including poor
visualization of superior sagittal sinus as well as
vascular stains, were well demonstrated by
cerebral angiography. These abnormal
vasculatures associated with massive brain
edema were thought to cause transient increas-
ing of blood volume resulting in the ap-
pearances of A waves.

The authors suggest that such large pressure
waves as A waves partly originates from the in-
stability of blood volume in such abnormal
vascular beds and also from impairment of
venous return in the cerebral circulation.
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