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The diagnosis of iNPH is

5 F M IE % [T /KERSE O R i 5 difficult in patients with co-
SPECT % A L\ - iuTE IR R E DR HY existing AD.
Is study of the brain circulation
By ABARRTERENAL LS — HARH helpful?
BEME
HEMAFRE RMSELH
Ok RIE

— i , I Our previous studies about brain
Guidelines for the diagnosis of olrculation in NPH
iNPH ! Chang C-C ot al.

Cerebral blood fiow in patients with normal
pressure hydrocephalus. M/ Ned Commun 20
167-169, 1999

Response of cerebral blood flow and
cerebrovascular reactivity to acetazolamide

- Possible iNPH
1) above 60 years
2) one or more symptoms
3) Evans Index > 0.3
4) narrow CSF space
at the high convexity

in patients with dementia and 1diopathic
normal- pressure hydrocephalus. Meurosurgical
Focus 7 (4): Article 10, 1-7, 1989
Impairment of cersbrovascular reactivity to
acetazolamide in patients with normal
pressure hydrocephalus. Muc/! Med Commun 21

| 139-141, 2000
. i it Carebral haemodynamics In patients with
Probable iNPH positive tap test hydrocephalus after subarachnoid haemor rhage
- Definite iINPH respond to shunt due to ruptured sneurysm Eurp J Muc/ Med 30
123-126, 2003

' Conclusions from our previous

studies
Chang C-C et al.

- Cerebral blood flow (CBF) is decreased

- Cerebrovascular reactivity (CVR) to
| acetazolamide is impaired

- Shunt placement increases both CBF and
CVR

‘ - Hemodynamic ischemia may be essential in

tight, or atrophic? NPH.

co-existent with AD?
Is this conclusion true in idiopathic

Selection and prediction Study (1)

 How to select patients who will I H?surementlof gBF and c:ﬁpxg g&()mg
[ of acetazolamide using y
respond to shunt? ) ) patlak-plot method in 162 patients
- How to predict their surgical

outcome? How to select patients who will
| respond to shunting?
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Material (1)

il 2002- July 2007

patients aged 56-91 years, who underwent
shunt surgery

at least one of the triad, progressive
Patients with abnormal CT cisternography
evidence of ventricular stasis for 24
hours or more and/or persistent cerebral
blush for more than 48 hours and those
with a positive |lumbar tap response were
selected for shunting

Apr

CGruding seale for NIFH seco rding te grading syvtem svishlished by Japaness Ssciety
af NPH with same modifications
Crnde

D limitisms
Galt @ sturhance o

L] sormal
slightly unstvady but anssisied = lhing pessible
mitaady but independent wa lking with ar withast » cane
Inability 1o wa lk withoutl & cane or & frame wa lker
inabiiry ts walk rwa with ssistance

-

Dementia

mormal

n6 spp arent dementia, testing required to demonstrate deficit
ot divarbemted but sttention-d urbed

v bemted, partially depesdent 51 hams

dioricnted tots lly dependent

- -

Urinary incomtinence

abvent but with incremsed frequency wr urge sy
samrtimes, lest than several fimes in s week
frequent, st lest once & day

todal incontinence

.-

Age, bicmsdate mdex and the woml soore for NPFH grading scale of resporde rs and  non-

Tespatvie 13

Responde r Naon -responde ¢
number (%) 146 (90L1) 16 (99)
ag (yan) T44=69 4TSS
hicasdate index (%) MIT41 4rd)
total seore before sbunting T.0:29 76443

There was no mgnificant difference in age, in bicaudate index or in the total score for NPH
grading scale before shunting between the groups

Precperstve CHF and CVE values in respornde 18 and no-responde e
CHF (/| 00 'mn ) CVR (%)

66Ta6(14) * "
122+32(15)

Respoode 1 W14 (146)

MNem -res ponde £ WSE60(18

Numbers in parentheses indicate sumber of patients.
“ ) 025 compared with sommal controls

0 005 compared with non-responde i

Preoperative CHF snd CVR values in responde rs with the complete or incomplete triad

Age (years) CHF (ml100 g/min) CVR (%)
Incomplete trisd =~ TIAZ6.7 (84 395 4.0(84) 1IL59(**
Complete triad TSAE69(62) ISIEIR(ED *T  S4+=7I(6n T

Numbers in parentheses indicate number of patients.

There was no significant difference in age berween the groups
*p0.0) compared with age-maiched comirols

**pd) 001 compared with normal cantrols

Tp0.01 compared with the responde ra with the mcomplete mad
" p0.05 compared with the responde 18 with the incomplete triad

Changes in CBF and CVE afier shunting in re n

CBF (ml/1 00y /min) CVR (%)
before 370444 (68) S1%51 (67
afler 399143 (65)* 11.1+64(62)%*

Numbers in parentheses indicate number of patients
*P<0.02 compared with the CBF value before shanting
*+P<) ()| compared with the CVR value before shunting

Case M, 81 f
triad

Tap test/CT cisternogram
CBF/CVR

- Tap test negative
- Persistent ventricular
stasis at 24h

- GBF/CVR
before shunt 33.3/-1.5
after shunt 37.0/18.7




Conclusion (1)

+ Reduction of CBF and Impairment of CVR
- Hemodynamic ischemia

- Chang C-C et al: A prospective study of
cersbral blood flow and cerebrovascular
reactivity to acetazolamide (n 162 patients
with idiopathic normal-pressure hydrocephalus.

J Meurosurgery (in print)

Study (2)

IMP SPECT using 3D-SSP analysis in
131 patients

- regional CBF reduction pattern

How to predict surgical outcome?

Material (2)

January 2005- July 2008

- patients aged 59-94 years, who underwent
shunt surgery

at least one of the triad, progressive
Patients with abnormal CT cisternography
evidence of ventricular stasis for 24
hours or more and/or persistent cerebral
blush for more than 48 hours and those
with a positive |umbar tap response were
selected for shunting

Case F, 80 m
gait disturbance,
incontinence

3D-SSP of Case F

triad

3D-SSP of CaseH
a8oeas

\.. 2 '

. e
i e [

Case T, 84 m
triad




CRPPOOHP

. »

3D-SSP of Case T

CBF reduction patterns

Anter ior-dominant

Number (%)
Age (yoam)
Bicadare index (%)

Data of the patients classified scconding to the CBF reduc thon pafterms

76 (5K.0)
Tl E6.6
M6 r

Anterior Mixed Posterior

Jo0=1| Ni=x

There was no signdicant difference in sge or in bicaudaie index. between the groups

Relation ship berween symptoms and the CHF reduc tion patterns

Symptoms Number of patienis (%)
An terior Mixed Posserion
Ciait disturhanc 76 ( 100) 17 (100) 1% (100)
Dementia (34.2%) 18 (50.0) (59.5) 11 (&1.1)
Urnnary inoontinence (63 4 S1067.1) 21 (56 R) 11{61.1)
Patients with disorientation were categoriond as having “dementia® | if they were

disonentad, and partially of totaly depend ent at home (NPH grading score 3 oe 4)

Changes 1 the scores of grading scale § 4 months after shunting scconding 1o the CHE

reduc tion patterms

Aaverior (76) Mixed (37) Posterior (18)

Gak disturbonce

before 2507 2408 606

after 2 i}
Dementia

befire 2112 25211 24218

after Lo+12" LA=12** 2116
Urinary incontinence

before 23x14 22114 FEES R

after 0. 1" 610" 14216

Numbers in parentheses mdicate mumber of patients

*P=0.0001 compared 1o the scom before shunting

**Pei) 02 compared to the score before shunting

" Pl (125 compared 1o the score of dementia after shimting in the patients with mived or
pou terior-domamant type

Changes in the scoms of grading scale 123 months sfter shanning scconting 1o the
CHF reduc tion panerms
Aaterion (41) Mined (30 Posterior (8)
Foll ow-up period (monthis) 193279 N.5E0) ([T ES &
before  25+07 15+07 25508
after NEIRE HEIS & 19212
Dementia
before 1912 1s5%1) 20216
after LEESE 14113 18210
Urinary incontinance
before 21%14 INES R
after 0913 2417

Numbers in parcatheses indicate number of patients. There was o significant differcnce
in the follow-up period betwoen the groups

* P 000 | compared to the scom hefore shanting

**P-0.003 compared to the score belore shumting

Conclusions (2)

- A pattern of regional CBF with frontal
hypoperfusion is characteristic in INPH.

* Regional CBF reduction in the frontal
and anterior cingulate regions may be
essential in the mechanism responsible
for the manifestation of symptoms

- Some of the iNPH patients may show CBF
reduction in the temporoparietal and/or
posterior cingulate cortices, which
coincides with the CBF reduction pattern
observed in AD

Conclusion

Measurement of CBF and CVR combined
with SPECT study using 3D-SSP
analysis appears to be useful for
differentiating iNPH patients from
those with co-existing AD.
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An autopsy case of probable iNPH

Eisaku Ohama’, Hajime Miyata'?, Masakazu Miyajima’,

Hajime Arai’, Masaru Takase!, Takashi Yao*

ropathology. Institute of Neurclogical Sciences. Faculty of
varsity
gy. Resoarch Institute for Brain and Bilood Veasals - Axila
aurgery, Junten varaity Sc | of Mo ®
4. Departmant of Human Pathology, Jun '

Clinical summary

A G8-year-old man with histories of hypertension and bladder ca

Feb, 07  Gait disturbance, Dementia, Urinary incontinence
May Admission to the Juntendo Univ. Hosp.

June Ventricular dilatation on MRI
CSF tap test resulted in the improved gait
disturbance and dementia
Clinical Dx: ‘probable’ INPH

August  Died of pancreatic cancer before shunt operation

Total clinical course : 6 months

Frontal

Loss of myelin staining in
1) Doep WM : Fconvexity, P > O > Ftip, T
2) Subcortical WM : F2_ cinguate, fusk

Brain weight : 1,080 g




Widening of perivascular spaces in the putamen

Atherosclerosis




