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Cognitive Dysfunction Following High Mountain Climbing

Hyung Lee, MD, Seong-Yeol Ryu, MD? Hyon-Ah Yi, MD

Departments of Neurology and Internal Medicine®, Keimyung University School of Medicine, Daegu, Korea

Few studies have investigated cognitive impairment associated with globus pallidal lesion after acute mountain sickness
(AMS). A 54-year-old mountaineer presented with a slowed response, social withdrawal, and apathy after exposure to
high altitude. Neuropsychological evaluation revealed impairment in memory and frontal function. MRI revealed
bilateral globus pallidal lesions and SPECT revealed decreased blood flow in the left temporal cortex. Symptoms and
imaging findings were still impaired after 3 years. We speculate that globus pallidal lesions can cause cognitive

dysfunction in AMS.
J Korean Neurol Assoc 29(1):40-44, 2011

Key Words: Acute mountain sickness, Globus pallidus, Cognitive dysfunction

APl ol

Received August 4, 2010  Revised August 24, 2010
Accepted August 24, 2010
* Hyon-Ah Yi, MD
Department of Neurology, Keimyung University School of Medicine,
194 Dongsan-dong, Jung-gu, Daegu 700-712, Korea
Tel: +82-53-250-7830 Fax: +82-53-250-7840
E-mail: geschwind@dsmc.or.kr

40

TP

oporeIn| 297 M1, 2011

_]
T (o]
ololeh, Has HARS Folslel a7 A aau&x@
st 5

[€) C‘)‘1
ol A gro R A A Bk ol

WA At el sl Ao Beback sisich,
Fo] XA Qetort AxR WS Wobd SR A9
Holek, Wt B0 B4 Qo0 Sh ARFED ole)E 4

olsH= = Bk X9k Aol FAB}7] $la) Blaw 9 100]

AZFE 053 Wl Sute) Welo] £ gkt Aol NEHSo]
U8 1Y AGE YD AN £ ASl A5,

b

HoA T Baelrt Hopgon] seiel St dol A9 ¢
Gk 8 AR IS o e
Akl 531, U S WAL ARFES
el fof Sj @sieian sisieh 1H°J$

<

e} gl
Hbow SABT AR AL WAs] Aok Rl

AU R oo 25121 51 el A1) % el

3k A|Zto] g A 2kt £ AL Ao| oA ARES 7




U ko sk, AR AL Soll BAlE galont o
AL FRERE A T8 S AR ofeleg 7 1o

A v)F A

WA 3Y ARE DB AR Foln] 1,28 £
SpAAIRE TR sk A9 Glglch Wl Ale) e Ae A
ogla Tha FEAHT B o] W] Lo} oAl
WRSET WAL L 28, W), WA, bl
52 AAolglth HOHAME HAE A Hcomplete blood

count, CBC), 7F 371 AAE G4 9 vl
B12, VDRL (Veneral Disease research laboratory test)?d
A 5e m% gaolsich. A/ B AHbrain magnetic
resonance imaging, MRI)o|A] &F& Tl Lof] T27} 2 G Alo|
A LA TTE, TIZFZRGdolA] AT =] S Hyle
™ (Fig. 1A, B), ¥TAJAPFEFFE 529 (Single photon
emission computed tomography, SPECT)o|A= = &%
QW AT B BstedrFig, 10), A EA
A AZE 9 o)), =4, o]FtH7] ¢ StroopdAtelA
Jolk 1SiEHTable 1), AR o] ekt of
H 9 o] 2 Q1% QIR|7| sl = Heketar efefofl A

N
ol
o
>~
-
N

o
0
ol
o
82
e
=2
>
ogg
o
2
oY
atad
)
o
~
>
=2
o)
s
It
fu)
N
>,
N

2
of7lole sEglon, oids) AEP7E Aozt gk,
14 6709, 39 670 ) Ayt A4l |7 A Table 1)olA
= ARA71%5] ol A&Egict ¥ MRIE o)t Zore
H, 1] SPECTOME o A4, 259, F49 2 /149
BEALEo] YUTkFig, 2A, B, O,

FE, BUZ, oAUZ, WY, 23914 34 Sl o,
Qrelo] v Aaka Aol A7 A HSekA Eatol

el AMSE ARel] S, AT A BHH

AZE B9 VIR W FE0| Qu, FE, 04 59 9w
1

(AND AL i} of7]ofl= UR] f-91/3(cognitive flexibility)
Askg 23 AFE7 1N, AL &t vhEAIZE A8t 7]

ool So] ZFHECE' AMS I ANIQ| ¥PH = B o] u)
S

Figure 1. Initial brain MRI & SPECT findings. Axial TI1WI (A) and
T2WI (B) reveals bilateral globus pallidus lesions with low signal
intensities and high signal intensities, respectively. Brain SPECT (C)
shows decreased cerebral blood flow to the left frontal and temporal
cortex.
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Table 1. Serial neuropsychologic evaluation

Neuropsychologic test 2007.5.9 2007.11.14 2008.10.21 2010.7.9
K-MMSE 25/30 27/30 28/30 27/30
Attention
Digit span: forward/ backward 6/3 6/3 6/3 7/3
Letter cancellation NL NL NL NL
Language & related functions
Fluency NL NL NL NL
Auditory comprehension NL NL NL NL
Repetition NL NL NL NL
Naming (K-BNT?) 39/60 (22.36%ile)  46/60 (64.06%ile)  47/60 (69.85%ile) 44/60 (51.60%ile)
Reading/Writing NL NL NL NL
Calculation 2-3-3-3 3-2-3-3 3-3-3-3 3-3-3-3
Finger naming NL NL NL NL
Right-left orientation NL NL NL NL
Body part identification NL NL NL NL
Praxis NL NL NL NL
Visuospatial functions
Interlocking pentagon NL NL NL NL
RCFT copy 30/36 31/36 36/36 35/36
Frontal / Executive function
Contrasting program 20 19 20 20
Go-no-go test 20 20 20 20
Fist-edge-palm NL NL NL NL
Alternating hand movement NL NL NL NL
Alternating square and triangle NL NL NL NL
Luria loop NL NL NL NL
Semantic word fluency: animals/Supermarket 8/13 12/9 13/8 12/18
Phonemic word fluency: 71/ /0 3/6/6 6/10/9 4/9/9 3/4/7
Stroop test: Word reading: correct/incorrect 111/1 111/1 112/0 107/5
Color naming: correct/incorrect memory 42/25 54/26 54/24 72/13
Orientation (time/place ) 5/5 5/5 5/5 5/5
3 words registration/recall 32 3/3 32 3/3
Verbal memory (SVLT)
Recall : free 4/6/5 4/7/7 3/5/7 51717
delayed 4 (11.7%ile) 4 (11.7%ile) 5 (24.51%ile) 3 (4.65%ile)
Recognition index (TP-FN) 8 (9-1) 2 (4-2) 9 (11-2) 6 (7-1)
Visual memory (RCFT)
Recall : immediate 11 15.5 13 17
delayed 11 (22.065ile) 14.5(48.8%ile) 15.5 (57.4%ile) 16.5(65.17%ile)
Recognition index (TP-FN) 9 (9-0) 5(7-2) 8 (11-3) 4 (6-2)

K-MMSE; Korean version mini mental status examination , RCFT; Rey Complex Figure Copy test, SVLT; Seoul Verbal Learning Test, TP; true positive,

FN; false negative.

*Korean version of the Boston Naming Test, °Normal.
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Figure 2. Follow up brain MRI and SPECT findings (10 month after
the onset of symptoms). There were no interval change of bilateral
globus pallidus lesions on axial T2WI (A) and TIWI (B). Brain
SPECT (C) shows decreased perfusionin bilateral frontal, temporal

cortex, which are predominant in left side.
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