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Four-and-a-half-year Follow-up of Idiopathic Normal Pressure Hydrocephalus
Patient Treated with a Ventriculoperitoneal Shunt

Junga Kwon, MD?, Kyunghun Kang, MD*°

Department of Neurology, Kyungpook National University School of Medicine, Daegu, Korea"

Brain Science and Engineering Institute, Kyungpook National University, Daegu, Kored’

A 68-year-old man presented with progressive impairment of gait, balance, and memory. He exhibited a slow and unstable

gait. Formal neuropsychological evaluation showed a deficit in visuospatial function and memory with frontal dysfunctions.

He was diagnosed as idiopathic normal pressure hydrocephalus with an Evans' ratio of 0.35. Four-and-a-half years after

ventriculoperitoneal shunt placement, he showed a marked improvement in gait, as well as in visuospatial and frontal lobe

functions. He benefited from shunt surgery for at least four-and-a-half years.
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EdPARI = T(idiopathic normal-pressure hydrocephalus)
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Table 1. Results of neuropsychological test
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Tested function

Before shunt surgery

After shunt surgery

Before CSF tap

After 54 months

Attention
Digit-span, forward
Digit-span, backward
Language and related functions
Boston naming test
Calculation
Visuospatial functions
Interlocking pentagon
Copy of RCFT
Memory
K-HVLT-immediate recall (12+12+12)
K-HVLT-delayed recall
K-HVLT-recognition (true positive-false positive)
RCFT-immediate recall
RCFT-delayed recall
RCFT-recognition (true positive-false positive)
Frontal/executive function
FAB
COWAT
Category fluency task (animal/supermarket)
Phonemic fluency task (giyeok/ieung/siot)

5 (18.14%ile)
4 (46.50%ile)

42 (1.11%ile)
Normal

Normal
16 (<0.01%ile)

1+4+5 (0.67%ile)
0 (0.16%ile)
7-9 (<0.01%ile)
1 (0.65%ile)
0 (0.33%ile)
10-5 (4.63%ile)

7 (1.38%ile)/10 (7.37%ile)
1/5/6 (4.20%ile)

5 (21.66%ile)
3 (15.98%ile)

43 (6.09%ile)
Normal

Normal
31.5 (34.55%ile)

5+5+6 (19.17%ile)
0 (0.31%ile)
11-9 (0.03%ile)
6.5 (7.82%ile)
10.5 (22.72%ile)
10-3 (30.21%ile)

16

8 (3.11%ile)/12 (17.02%ile)
6/3/4 (6.67%ile)

CSF; cerebrospinal fluid, RCFT; rey-osterrieth complex figure test, K-HVLT; Korean Hopkins verbal learning test, FAB; frontal assessment battery,

COWAT; controlled oral word association test.
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Figure. Brain magnetic resonance imaging and computed tomography of the patient. (A) Preoperative brain magnetic resonance imaging; T2-weighted
axial images showed the lateral ventricular enlargement with cerebrospinal fluid signal void in the cerebral aqueduct. (B) Preoperative brain
computed tomography (CT) image showed the lateral ventricular enlargement. (C) One week after the shunt surgery, postoperative brain CT
image still showed the lateral ventricular enlargement. (D) Four-and-a-half years after the shunt surgery, postoperative brain CT image showed

the lateral ventricular enlargement.

Table 2. Results of cerebrospinal fluid tap test

Before shunt surgery After shunt surgery
Before CSF tap 24 hours after tap 48 hours after tap 72 hours after tap 7 days after tap ~ After | month ~ After 54 months
TUG, s 13.76+0.78 12.51+0.43 10.14+0.31 8.84+0.03 12.46+0.09 8.83+0.27 9.27+0.05
10-m walking test
Elapsed time, s 10.78+0.02 9.82+0.27 9.67+0.04 8.99+0.06 10.67+0.09 8.83+0.27 11.54+0.13
K-MMSE 23 Not examined  Not examined  Not examined 25 25 28
iNPHGS, total 5 Not examined  Not examined  Not examined 5 4 4

Values are presented as mean+tstandard or n otherwise indicated.
TUG; timed up and go test, K-MMSE; Korean mini-mental state examination, iNPHGS; idiopathic normal pressure hydrocephalus grading scale,

CSF; cerebrospinal fluid.

AR 100 HY A= A5 0] 4Hsto] Batghs 7153519 S dstn 34 PHs9on, 3= oHH Auks Bt 4
on, 10v]E| AL Bls| dojubdol7b7IAAA 30% o)/ g oo F AseE AEAE AN HolERtE P A Rey
2]5] LJolHTHTable 2). 155 ¥ K-MMSEo|AE Lfo}xl Anle complex figure test)?] HAKcopy)2} K-MMSE, g+ A%47]

HtKTable 2). 537 AN Korean Version of Frontal Assessment Battery,

WABPHESES S 44 T ¥ AMSEEEUIN  KFABIA] 545 ATE BSTTable 1, 2). 100]E R AL
WA F7)e] dske Est eoltiFig BD). 24 5 149 of ulstel ol Ao laAlA 30% ol sAE gz £
Follte Hau} Q17]59] offh= It Table 2). WHO| e AEK(Table 2).

24 CHPHMEASIRIN H|367 M1, 2018



1 o=

SalolA = mapgele} $ AN X7 A
515 B3t ¥ A13R el HAle] St B0l s

Alo] t|atmyt oA ¥ B R Relkin 52| XH7|<zol whet

ol om lojubAol 7| ALl 30% oA} @AE] LolA

(possible)'o]| 4] 'Z=4(probable) O zolxIt}” w3l
At7]zol| A= 'probable’®] ZITkG41 749
& AuFE? B s a Fof) Tt 4l
SFL, AZH T K-MMSE 8427} 53 3201411, K-FAB 347}
73 o). dlolEEd Y] AL e AAJS] Lolsitk
el SIS SellA a5 A90] 28 417
e A ks vlagh At o] dells lgiek =ele] A8 A
TE B SRRSOl HAREHESE $of 1A)7]
AN P BEEE AL oLk’ HESE Fof ¢1X|7]%59]
5= 39 Badolt adse 3
2ltk’ Savolainen 50| FLollAl= Q17158
o, BT 2ol HESE Ao vlg]
AEAA] 7L 5 & 13 Flof] 34 ER= Ao
SHANE A F7HA] 9 o] Uik AdES W
A AL B 083t Saito
x

R Idr7s Gl HErs

1

foi
2

in
24

o S

’\‘7]_

ﬁOltl

pats
> o
2,

Sale)

]
o}

¢

o rr M= Hd
Loy &
2 o =2 #g
Y H oo 2=
Qo -
> L
i =
qm L
Tl
oiN
i
[¢]

_,.J
%
ox
£
>.
5
o
-
4
-2,
foi
)
il
rlr
pack
i
<
5
=
A
uz
o,

i
iJ
i)
Ju

regional cerebral blood flow) 7+4E Holtt’ Larsson
50 Aok RPN EAlIA AESE Ao vg]
AFAT FAYGY FAaLERIE £ Fof oAl 7RI

A WP e Aeio] L, dlola =g A
= Y] HERF Hslel Aol Qlrks A sk 5
BT SN MESE Fofl GaHdRe] S77F QA
7150l BAERE 71 F s 245 B 4 kY HESE
ol B2 29 2Rl A AT A Abmet WG ARt o
A FRETHH QIX|7]50] TAEE 71%E FHsk= Ao dA

m[l’,

ALE EaA] 753 Aol

oubd o g Edbgilelatzo @ ol Walol &7} b
2, AL Zo| B TAY FATAS Holk A &Ew el
o] OfARS HOITL! SHPYARRINTZ Sljol ] AUS B aYEA
< o] g3t Ao AL mIeo] Hlg] FEA FEAE 53]
s = 9okl sl o, Relkin 5] AT Z2oA % 1Y
Aollo] B o g BEo| £, &7} el A} A BexE
I} AERHE Zxelglet B ZEs HESE T 4d oY

=
SHu RaldEe} 397158 W BAASH Lol
E

~
2
>
-
Iyl
)
N
X
ool
ok
c
i)
~{
0
T
$3%H
£
=)
)
=
oS
2,
o,
A=)
rlr

A=Y
ok SR oA AARIES SIS ATl gl Eqtet
A, 2420 BIRRHES olgsle] FAO] Wsks wzon B

A&k Zlo] Algkdolgiet."”

S
HAEL Qb5 ool Bapelrt 34 684 el
EPYPRTES AR, HARGHESE F 21 B

stol 44 67 7 2 58, AFA7e H AR lsol £t
A

REFERENCES

1. Relkin N, Marmarou A, Klinge P, Bergsneider M, Black PM. Diagnos-
ing idiopathic normal-pressure hydrocephalus. Neurosurgery 2005;57
(Suppl 3):S4-S16.

2. Mori E, Ishikawa M, Kato T, Kazui H, Miyake H, Miyajima M, et al.
Guidelines for management of idiopathic normal pressure hydro-
cephalus: second edition. Neurol Med Chir (Tokyo) 2012;52:775-809.

3. Gallia GL, Rigamonti D, Williams MA. The diagnosis and treatment
of idiopathic normal pressure hydrocephalus. Nat Clin Pract Neurol
2006;2:375-381.

4. Saito M, Nishio Y, Kanno S, Uchiyama M, Hayashi A, Takagi M, et al.
Cognitive profile of idiopathic normal pressure hydrocephalus.
Dement Geriatr Cogn Dis Extra 2011;1:202-211.

5. Tsakanikas D, Relkin N. Normal pressure hydrocephalus. Semin

J Korean Neurol Assoc Volume 36 No. 1, 2018 25



HEoL 44z

8.

26

Neurol 2007;27:58-65.

Savolainen S, Hurskainen H, Paljarvi L, Alafuzoff I, Vapalahti M.
Five-year outcome of normal pressure hydrocephalus with or without
ashunt: predictive value of the clinical signs, neuropsychological eval-
uation and infusion test. Acta Neurochir (Wien) 2002;144:515-523;
discussion 523.

Larsson A, Bergh AC, Bilting M, Arlig A, Jacobsson L, Stephensen H, et
al. Regional cerebral blood flow in normal pressure hydrocephalus: di-
agnostic and prognostic aspects. Eur ] Nucl Med1994;21:118-123.
Tippett W], Black SE. Regional cerebral blood flow correlates of visuo-

CHPHMEforein 367 M1, 2018

10.

spatial tasks in Alzheimer's disease. ] Int Neuropsychol Soc 2008;14:
1034-1045.

Guedj E, Allali G, Goetz C, Le Ber I, Volteau M, Lacomblez L, et al.
Frontal assessment battery is a marker of dorsolateral and medial fron-
tal functions: a SPECT study in frontotemporal dementia. J Neurol Sci
2008;273:84-87.

Kahlon B, Sjunnesson J, Rehncrona S. Long-term outcome in patients
with suspected normal pressure hydrocephalus. Neurosurgery 2007;60:
327-332; discussion 332.



