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The Principle of Functional Magnetic Resonance Imaging and Technologies
and Its Clinical Application

Toshiharu Nakai, Epifanio Bagarinao, Kayako Matsuo
National Institute of Advanced Industrial Science and Technology, Life-Electronics Research Center

1 Abstract)

Functional magnetic resonance imaging (IMRI) is a technology to map brain activities non-
invasively. The principle of the standard fMRI technique is the BOLD (blood oxygen level
dependent) contrast, which is based on the change of deoxy-hemoglobin concentration. Using a
pulse sequence sensitive to T2* relaxation such as gradient recalled echo EPI, signals induced
by a susceptibility effect are detected. With a spin echo sequence, BOLD signals weighted on
T2 relaxation are detected. The hemodynamic response curve detected is statistically evaluated
to test the hypothesis, then a statistical parametric map to represent brain activities is generated.
In order to expand the properties of the new findings in brain researches using fMRI into clinical
applications, we developed a real-time analysis system using a parallel computing system. An
incremental analysis algorithm for a general linear model was implemented with motion
correction in real time. The real-time analysis system achieves not only on-site decision making
during the study, but also monitoring the data quality and dynamic analysis of the time series.
The dynamic MRI with sliding window analysis provides temporal changes of the activation in
each area. These features will be applied to pediatric IMRI.

Keywords : fMRI (functional magnetic resonance imaging), Real time analysis,
BOLD contrast
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Fig.1 The total amount of deoxyhemoglobin is reduced when rCBF increases in response to the neuronal
activation. Then the signal intensity of the pixel increases, since T2* relaxation time increases.



O (G e 2 U, IiAs AN
0 Y (deoxy-Hb) AL 7=
JEAMIG P LCRR O e LT 5
Zdud, Eh @ deoxy-Hb ke 250 A3 MR %
Loz LCERE T s 2 &8 aRmT 80T
b5, 2O, FNOMEEE A, ZOBOLDS
LEGT L CHMEMIZEHNT & 5 2 & hllnizsh
7z, f""j'it }"v’ﬁ{i‘,ﬁt}' SENfNT &4 L (LD %92
r4s ZEORET AR Y L OGS
UJ%E“.’G.‘ mU)?’FH. WA g S G Ok LT
U 2 & MR do A B aE i o JEA) 24
T TR S | 1] 0PRSS (o ST o D T (1
Wt (rCBF) & B IR AR (fCBY) OV e #°
WM< 5. rCBVORIMNE, X035 1L
WORINNZ & Adeoxy-HbORMMO W% & 72 6
TA%, rCBFOBNNC K B30 L RO EEO
i kEnzSHlz, 55 ¥ 2L L Tiddeoxy-Hb
A 5. rCBFRIINNC & 2§ {5 o W
WL A & LGk~ o s LR o B Ak
< Enla . §EHE Uiz deoxy-Hboi Lt
FIA T 5. deoxy-Hbid ik & & L ToPEH
PO FOMATENT2® E R k<
AN MO L SRR 1 L O 5
u';th <% (Figd), dUEIZIr ARy Z &
D IZDOLS BESHRIEOESHD K S,
lfl[ff?il,ﬁf)f!ﬁlibf_‘} (hemodynamic response function |
HRF) &R 20528405, JEEEOHRFIE,
rCBF. rCBV, [MASOYBREMPET 20 & (2 & b izl
EhiEe i 53,

BOLD{E 5 &4 DO MRAHE

Wi ¢ld, BOLD{G Y OREMEE~ 2 0k E
FUTHEHW L 208, (G ERIZ>nTE 5P
Lallizidioxd, 2 ORI, R oo i
fie (3 U HT, & DWWk Z Rl Eo7E 5 it )
fmnbﬁ&$WMTémAc%m¢Né"a#
6 A, HlERSCY N FRELOE a chl iR
dilepreo s e 1T 4 |ll'|1z'1:£ b O R T N
e ~0L (capillaries) &, & ORUNGED & 1Lk
PV X B R L L0 F N T OIMAT MK
A, BEUMAFEE YO 4 202K G352 W T
545 /o, FRIRMEAT AR u.ﬂJfo\'f (EXRF U
f & W 20 B HIGFIR (venules) & JEEEO e

FAF AE Y
IZIIAE O i
TLERELED,

Yol.20 No.1, 2004 5

TN A & LT B /NIR (TR 20 K & &
5 [large vein| # 4\ 3 [macrovessels] & &
IEN D) IS 6h b, BRI L TRAE
AR G ASESTNCHI T 2 B A 6D
MO R IR NGB LA O L ST L 12
W8 ANZL > EES &ML T3,
Wiz 4 A O M & AR | e
mﬂUMﬁi#BUUMJQLJ&é#?ﬂaﬁhfﬁ.
NAI9934 I ZEF Iz LAY I ab—Y g v &
WL Tw32, BOLDESE, £& L TMiER
K O'MAS R e 7 e b iz ;|;,4~;-<sfu BTHD,
Mo 7' a b AZH T S BREZHIEE K&
Wb, ZHdud, MR A T oL 2 v —
ryAEHWEREBTLENTohTEDS 8,
LATO @SSR 12 0 Tid, T2 S-S0 TR
FI-d % iR L ~OL OIS N HIA OGS 5 282 O K
EhihTWa Z EAREhT,
(ﬂ“;l_t JHVN A 2N L 2 — 4 o 2k e a6 9)
. EORK 5 TRE U 25 oy A & 5 & h
Mcl!ll NEPERDSE - FRELHEHRTH S
MR A T2 * 12 87 Gradient Echo GRE}
SO AL —r 2 BB DY, T2 B
% Hahn®Spin Echo (SE) @230 22— >
2T %23/ & W& OOBOLDIE 5 (& 1l x
N4, GREZESEML#ILIET 4 &, SEED A
HEGIIMAT SR O BOLDIE 5124 L TREIE A i 2
LizMplk oG 2 h TS 10 shrhok
ik UIUL*:M;? w T T bR O M 5 72
LA IR S L mliE UL L Ty A A
m%w&kénxﬂmtum&fd%aotw%
ALWTWAZ LA, BOLDENYE, 45
ICIET2* I TALKTHHZ DI DIZ LA 5.2
Tk 0O, GREETIHHNE 2 T2 2 L 2 T2% D
ZALOWGT ANk X B A, SEIETHENT 5 &
T2OEAL O AR 2 Z L0255, AT NS
& AR Y ;m“c Eib é: SE# a4 &
deoxy-Hhorijer 24k 12 2L WYL AL e
A MATNENUE & . i J f fs,il/f\)w)m[i bl
W liga sl & du, JHIR L ~Oe o fiis sh
UG 2 s B e < e b & ifR
MOT2NEMGEO T2 L D & K& L WHT 20
T, MAEAIRE T HEEO(E 5 39 E D, ke <
DM E M & s, X6IZTEA1E <L



6 AR 2 it

D & AT IR R I & 4y, DI L o
TOMERHIAOT2H 51 235 & 7= BOLDAG 45 48
Hehsko12kh5b,
LI E) CSERIC & A BOLD{G S oKl 4 17 A b
FENGEY O A S0 ERE A 2 L AT
2500, LATIRIEONEE TIESELIZ X 5 BOLD
FEHOSNIEALGTHY, HORNEE L~
HRDESOMAERWPTEOTAY v Mk
. 15TTE, L DSNO L WGELA T kg
W)U A VTP L T S,

i AR T OrCBEO JEERERTZ D0
T, A I A T 2z e b O
FROWFFIZ X DB S BRI AH X T 512,
HEIE (arteriola) L~ Tl Tplastic strips] &
ISP 2 1A% 2 S T 2 HY 0 2 < AR i A
B 64, TS OREEO IR RS s h B,

ZoO k5, B 4T

GHNILAY (capillary) L <L Cldpericyte (I PE
AT A RIICEANMAS 12 WS S A Ae) Al
HAMEA AN X DT A AR &
hTna, Zh 6 O IMAYIA 2 9 L 2L
(I LM T VB ufEESSH D . BOLD
(GO E A H =X L EDMRIZ DN TS HOMH
WA= 5.

fMRI% E#ER T & U TERAET 3 /- OFEb

Filly 2 M 22BOLDAS W50 6 W& e~ v 7 &
T B MFUD O TIAEB A B 272 & A8 1),
[ 2 LR U A2 IMRIO Iz e i s 4 D)
WAL B, PRz, 57— 2 oy, 5 —
2 TTOFal, ME T O BRI L BGE A
Wy, F= 2 VHORGERZ T -oicis, F—4
FERF ORI A R TH Y | HlE ko BEE(L

Paradign

2nd Order Anuly:k

3D Visualization

Dynamic Study

. Operation Assistance —

Parallel Computing

Fig.2 Schema ol real time analysis system for IMRI.

The system consists of three main components, MRI

to generate functional data, PC cluster as an analysis server and data server [or storage. These
components are connected by high speed network and can be expanded using the GRID

technologies.
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Dynamic Observation at Basal Ganglia Level during Sequential Finger Movement
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13 ;
Fig.3 Time series of dynamic [MRI.

image is 6 seconds.
against the thumb at 1Hz.

DOHOO

The slice is at the basal ganglia level, and the interval between each
The volunteer performed sequential finger tapping of the 2nd to the 5th fingers
Activation of the bilateral ventral premotor area is observed constantly

throughout the observation period. Activation of the basal ganglia and cerebellum gradually appears
in the first row of the time series. Imaging parameters : GRE-EPI sequence, TR 3 sec, TE 30 ms, 64
x 64, FOV 220 mm and the observation window is 180 sec.
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A Milestone for Development of the Infantile Brain Detected by
Functional MR Imaging
Hiroki Yamada

Department of Radiology, Federation of National Public Services Personnel Mutual Aid Associations
Maizuru Kyosai Hospital
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(Abstract )

It is clinically important to assess the normal development of brain anatomy and function in
order to detect abnormal brain development in the early infantile period. MRI has been widely
used to evaluate normal and abnormal morphological changes during brain development. MR
imaging and fMRI can detect the progression of white matter myelination and a rapid change in
oxygen metabolism of the central nervous system. Brain IMRI using echoplanar imaging with
photic stimulation revealed a rapid age-dependent reverse in signal response: infants older than
8 weeks of age showed a stimulus-induced signal decrease in the visual cortex, whereas infants
younger than 7 weeks of age showed a signal increase. A rapid inversion of response revealed
by fMRI with photic stimulation in infants suggests a change in oxygen consumption during
neuronal activation, which is related to rapid synapse formation and accompanying increased
metabolism. In the quantitative analysis of white matter myelination detected with conventional
SE MR imaging, an age dependent gradual increase of the signal intensity was observed in the
optic radiation, indicating the progression of white matter myelination. We can detect dynamic
metabolic changes during brain maturation with fMRI, which is a different developmental
process from white matter myelination.

Keywords - fMRI, Brain activation, Infant
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Fig.1 Functional MR images (a-lh : right to left in the upper column) and conventional Tl-weighted spin
echo MR images (c-d : right to left in the lower column) of two subjects. For IMRI analysis, subjects’
statistical parametric map was superimposed onto the individual's original echoplanar image parallel
to the calcarine fissure,

a . Functional MR images of a 7-week-old infant. Red and yellow indicate areas with a significant
positive correlation with visual stimulation in the occipital cortex.
b ¢ Functional MR images ol an 8&week-old infant. Green and blue indicate areas with a significant
negative correlation with visual stimulation in the occipital cortex.
c-d : Tl-weighted spin echo MR images (350/20) of 7-week-old and 8-week-old infants. The images
show no apparent differences in signal intensity in the optic radiation in the occipital lobe.
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Fig.3 Percent signal increase in the primary visual cortex and in the lateral geniculate nucleus
as a function of age for 16 infants.
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Fig.4 Averaged percent signal time intensity curves in the lateral geniculate nucleus of infants younger
than 7 weeks of age and infants older than 8 weeks of age. Both groups showed a stimulus-induced
signal increase in the lateral geniculate nucleus.
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Fig.5 Percent contrast of white-to-gray matter, plotied against age, in the proximal optic radiation versus
the putamen (PC-Por) and the distal optic radiation versus the putamen (PC-Dor). The general
increase in percent contrast of white-to-gray matter with an increase in age in the optic radiation in
T1-weighted images reflects progression of myelination with advancing age. The percent contrast of
white-to-gray matter is higher for the proximal optic radiation than for the distal optic radiation in

the occipital lobe.
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The Approach to Developmental Dyslexia - the Use of Functional MRI Studies
Ayumi Seki, Tatsuya Koeda', Tomohisa Okada®, Norihiro Sadato®

Division of Child Neurology, Institute of Neurological Sciences, Faculty of Medicine, Tottori University,
Faculty of Education and Regional Sciences, Tottori University!’, National Institute for Physiological Sciences®’

~(Abstract) —

Developmental dyslexia is defined as a specific and significant impairment in reading ability
that cannot be accounted for by any deficit in general intelligence or sensory acuity. It has been
known that dyslexic children exhibit deficits for phonological awareness tasks, which require
the ability to manipulate abstract phonological representations. A lower prevalence of dyslexia in
Japanese suggests that the Japanese language may be more easily learned and manipulated by
people with dyslexia. There are two supposable approaches to studying the mechanism of
dyslexia using the functional MRI (fIMRI). One is the study in healthy Japanese to investigate
advantageous properties of Japanese related to less prevalence of dyslexia and the other is the
comparative study in children to investigate the different cortical activity of dyslexia and normal
readers.

First, IMRI was used to investigate the neural substrates underlying phonological
manipulation of the Japanese language. The posterior parts of the superior temporal sulcus
(STS) were active during the auditory tasks, suggesting that phonological representations are
manipulated in this area. In contrast, the intraparietal sulci (IPS), which have been implicated in
visuospatial tasks, were active during the visual tasks, indicating that phonemic manipulation of
“kana” letters is visuospatial. We suggest that because of the phonological and orthographical
simplicities of the Japanese language, dyslexic children more easily learn the correspondence
between letters and sounds.

Kevwords © Functional MRI, Developmental dyslexia, Japanese
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Fig.1 Task design. The clustered volume acquisition was used to minimize the effect of fMRI scanning
noise and the motion artifact related to articulation.
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Fig.2 The increased activity during vowel exchange tasks compared with control tasks (nonword)

Areas exhibiting increased activity during the auditory vowel exchange task compared with
repetition task (green, bilateral posterior part of STS) and the visual vowel exchange task compared
with the reading task (red, bilateral IPS and cerebellar vermis), are superimposed on canonical 3D
images (upper) and a coronal section al Talairach's coordinate of y=-62 (lower middle). The
threshold was corrected p=<.05 at cluster level.
MR signal changes in 5 regions exhibiting increased activity were calculated for each subject using a
spherical VOI with a diameter of 12 mm. VOI were centered on the local maximum. The graphs
showed task-related MR signal changes (%) during each task at left STS (=46, 034, 0 ; A), right STS
(50, =38, 0: B), left IPS (=38, -54, 54 ; C), right IPS (34, =56, 58 ; D), and cerebellar vermis (-2, -62,
-34 ; E). Data points represent the mean SEM of 19 subjects. (** p<..001, paired t-test: L, left : R,
right.)
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Table.1 Task-related activity revealed by vowel exchange task and control task comparisons

Nonwords Words
Comparison Regions Side x y z  Cluster tvalue x y z Cluster (-value
size size
Audibary | e L -46 -3¢ 0 122 735
R 50 -38 0 84 5.26
Visual

LPs/1PS L -38 -54 o4 233 532 -40 -b2 52 78 5.01
R 34 -56 58 117 4.91

Cerebellar  _ & LAn A -6 -9R i -
Virtiils 2 -62 -34 144 519 1 -76  -26 298 6.37

The local maxima with the threshold at p<<.05 with a correction for multiple comparisons.

1 <Phonological awareness tasks in alphabetic languages>

Response
LLIFG [phonological manipulation|
Lt.LPi
Lt.pSTS " X phonological representation
(~STG)

letters
visual stimuli

speech sounds
(auditory stimuli)

2 <Phonemic manipulation task in Japanese>

IFG + LPj ... .~~~ Response (Articulation)

| Phonological manipulation | [Visuospatial manipulation|

pSTS ——— |PS
honological representation
‘\ Syllabary table(?)
speech sounds letters
(auditory stimuli) visual stimuli
gt |

Fig.3 Posturate cognitive processes for the phonological awareness tasks in alphabetic languages and the
phonemic manipulation task in Japanese. (IFG, inferior frontal gyrus ; Lpi, inferior parietal lobule ;
pSTS, posterior part of superior temporal sulcus ; STG, superior temporal gyrus ; IPS, intra
parietal sulcus ; Lt, left; Rt, right)
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royrmy SOOI AF N EHIGE AR AT DBk
Functional MRI — JL 15t X IR

4. HBERIMRIESE MR T T 7 « OEIEEEHAI

HERE—
BBEERANAT BRBSHRER

Simultaneous Measurement of Functional MRI and Optical Topography

Kenichi Kashikura

Department of Radiological Technology, Gunma Prefectural College of Health Sciences

G |

We have developed a simultaneous measurement system using functional magnetic
resonance imaging (fMRI) and near-infrared spectroscopy (NIRS) technique. Twenty-two
normal volunteers aged 21 to 43 were studied with a 3T MRI system (GEYMS Signa Horizon LX)
and an optical imaging system (Hitachi ETG-100). Optical cable-bundle was extended to the
MR head-coil to set up the simultaneous acquisition system. Various pholic patterns and
durations were used for the visual activations. Retinotopic and event-related studies showed that
the localization and linearity of the responses with these two systems were nearly identical. The
fMRI contrast (blood oxygenation level-dependent, BOLD) uses deoxyhemoglobin information,
and NIRS uses both oxyhemoglobin and deoxyhemoglobin dynamics (the sum of these are
named total hemoglobin, related to cerebral blood volume). Simultaneous measurement system
provides and integrates the spatial and temporal dynamics with respect to the brain physiological
parameters (e.g., CBF, CBV, and CMRO3).

Keywords - fMRI, NIRS, Simultaneous measurement

LB TdhaH, ZOZiEIERE (electroencephalography,
EEG), Il (magnetoencephalography, MEG)
KM TLOHEE ARz L 0 Bk 5, ZoOfhE mEMNTGENRS, 2 HO N EIEAERIIZ T -
ITEA RN IR SR L Dis, 75 2 2D TR T B i e U O 2L A SR A
ffEEE 70— A TH S, #id, 186112 HDTF — G5 T b B AMREE T OB, WEIIZE L A
SEO RS T SRR AFE R L, GO BEGER (F L& edahkTdas, Zopiid, BEFIK
mWEAZ LA, 19504 RUZ A D, 4 4Dt SRS ik (Positron Emission Tomography, PET),
B 7 4 = Ju I g i e P oo 2y 4 70 S0 SRR B A% LN 1% 7 (Functional Magnetic
T 5 & TN, RETERRRE R — O R E O Resonance Imaging, fMRI), JAobs1ilE: (Near-
JEHE & BRI IZI] & A0z L 2z, B o liafne e Infrared Spectroscopy, NIRS) X G Eh 5,
ORI ATTfRC LT s, e O AEMER 2RO X 5 A M HE e 12
i AT B A MBERENE i3 k& {4y O EMfEh S,
T2 RH D, — DS TR T A ah RN 1. FREoll#ss 2 2 &2 Ol B9 5
@ & O AR, BRMZLE LTIEA S ik O A A S 4 5
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oxygenation level-dependent) = > b 7 2 M Z(X
ZW 2 PERMO -2 TH 5V, Aikid, s
hix U 2= Ui b v ~ov o K g 26811 A g AL 4240
W Zglih & LCR L, ahR I 2 Akl L 7= 35
it B OS2 OARNE A& HESES 5 i Tdh A, Hinifrhiz
{AHET 5 IC~EZ T Y (deoxy-Hb) (2, ZD
FEME LR DHALEE & oMz gAYy M E L,
MRUS S 208 F X145, k&2 4 92074 %
& T OMMRT B XD A G E 3
3. OO LRI A 30~ 50% ML | fk
ft~EZ 0y (oxy-Hb) A4 5. -, &
FTE T 5 %BIE L ARIML Ak Eh 32,
ZOHRH, HNLE 2 2L O deoxy-Hb bt A3 #f
M L, MRIOG @ISR L35, 20k
312, BOLDA ¥ b 5 Z MRt B2
At IS ht o L PR O A 20 5
BEAMNEGT VA S, ERE IR L A
O, Lo 2 4 3 v e ZhIZHIET 2 MR
RO I & ORI % ke B 2 & TR i At
Miatitis LT EN S,

HAARKE (700~1000nm) i3, of#DE (450~
700nm) KO RXRWERORWERETH S, AT
Kz AT = B EOGBEDMELEZT, £-En
WERONIIAROEEEZTE, ZO0liEE S
ARHLSA TR < N X s, Ay, R,

Beer-Lambert Law

lo l

Beer-Lambert Law

A=In[lo/ll=axc xd

d: distance

A: attenuation
lo: light intensity incident
I: light intensity transmitted
« : specific coefficient of

the absorbing compound
c: concentration of

the absorbing compound

Fig.1

Schematic representation of Beer-
Lambert Law. Equation shows that
the NIR light absorption is linearly
‘correlated with concentration of
J the absorbing compound.
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Experimental Procedure

B Experimental setup

Fig.2
Representative experimental procedures. After the
experimental set up, the following studies were
performed : 1) decision of photic pattens (n=2), 2)
reproducibility test (n=3), 3) retinotopic map testing

— visual or motor stimuli
marker
pain reduction

B Exp. | : Photic pattern (n=2)

B Exp. 2: Reproducibility (n=3) for the localization of the activations (n=12), and 4)
B Exp. 3: Retinotopic mapping (n=12) event-related test using various short photic durations
. il il checking for the linearity of time-invariant system (n=
B Exp. 4:temporal dynamics (n=5) 5) E J ¥
a).

Paradigm (Exp.3)
rest  stim.

Visual stimuli

20 s 208 20s 20s 205 20s 20 s 20 s 20 s

fMRI | | [ | | | | [ |

Data analysis
80 time point

| [ | | [ [ [ | |

NIRS

prescan
30s Data analysis

Fig.3 Schematic representation for visual stimulation and data acquisition timing for IMRI and NIRS.

- e
LE .ia
¥ -, R LY
Fig.4 Representative anatomical T2-weighted images showing the markers attached on the probes (lower
columns).
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Fig.5 Relinotopic functional maps showing the BOLD activations and the corresponding hemoglobin
dynamics. Color shows the localizations of the activations induced by full screen (left, upper), left-
side (left, lower), right-side (right, upper), and small circle (right, lower) checkerboard
stimulations.

fMRI and NIRS dynamics
2s 4s 6s 8s 10s

—— 25

% change

15

time (sec)

Fig.6 Temporal dynamics induced by event-related visual stimulation for fMRI and NIRS. Both responses
showed strong non-linearity according to the time-invariant systems, but the magnitude of the non-
linearity between these two responses was approximately equal.
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A Case of Thymic Langerhans Cell Histiocytosis ;
Strongly Suggested by Chest CT

Kazuhiro Kaneyama, Toshihiro Yanai, Hiroyuki Kobayashi, Atsuyuki Yamataka,
Masahiro Saito", Hiroo Fujita", Takeshi Miyano

Department of Pediatric Surgery and Pediatrics, Juntendo University School of Medicine

| Abstract | We report a rare case of thymic Langerhans Cell Histiocytosis (LCH) that was suggested on
CT findings.

The case was a l-year-old girl. She was referred to our hospital because of radiological findings
suggeslive of malignancy. Enhancement was uneven and there were punctate calcifications within the
lesions.

Her general condition was unexpectedly good despite persistent fever. Incidentally, no skin lesions
were found. At first, we considered malignancies, but punctate calcifications are suggestive of LCH. So
we chose to perform needle biopsy because it is minimally invasive and LCH has no surgical indication.
The histological finding was distinctive for LCH.

Previously, radiological findings for thymic LCH such as punctate calcification on CT have been only
rarely reported, and their ultimate diagnosis depended almost entirely on skin biopsy. Therefore it is
significant that we could consider the diagnosis of LCH using radiological findings alone. In conclusion,
we recommend that thymic punctate calcification be considered as LCH.

Langerhans Cell Histiocytosis, Thymus, Chest CT, Punctate calcification, Needle biopsy
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Fig.1 A . PA chest radiograph

The thymus is diffusely enlarged and a lesion
suggestive of a tumor is seen in the right
mediastinum with disappearance of the right

fourth rib.
B . Axial CT image

TPunctate calcifications are present within the
thymus. Enhancement of the two masses is

unecual.
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Fig.2 Histopathology of the mediastinal mass
On H-E staining, there is an increase in cells characteristic of LCH. Staining with s-100 and CD1a is
positive. Therefore this case was diagnosed as LCH.

Fig.3 Radiological findings after six months of chemotherapy
A " Chest radiograph shows that the right mediastinal lesion has vanished, and the thymus is
smaller.
B ! Chest CT findings. The posterior mediastinal mass is markedly reduced in size and the thymus
is also smaller.
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A Case of Gaucher Disease Type Il with Fragile Vascular Vessels

Yosuke Mori'-?, Yuko (Yamazaki) Mori" %, Natsue Nakamoto", Suguru Wakita",
Hiroko Kodama', Yukishige Yanagawa", Yoshiyuki Kamii®
Department of Pediatrics, Teikvo University School of Medicine"
Department of Pediatrics, International University of Health and Welfare Atami Hospital
Department of Pediatrics Surgery, Teikyvo University School of Medicine™”

Abstract | Gaucher disease is a genetic disorder characterized by glucocerebrosidase deficiency and
the accumulation of glucocerebroside in various tissues.

The patient was diagnosed as having Gaucher disease tvpe Il at the age of 12 months on the basis of
her clinical features and laboratory findings, and subsequently treated with intravenous infusions of
glucocerebrosidase. Although her hepatosplenomegaly was improved by the trealment, neurological
degeneration was not. The maintenance of an intravenous route was necessary for parenteral nutrition
and the administration of drugs. However, obstructions often occurred in the vessels that were being
used for the infusions. Venograms of the patient’s legs and arms revealed the obstruction of several
vessels and the formation of collateral vessels, indicating the fragility of the vascular vessels. This fragility
may have been caused by the accumulation of glucocerebroside in the vessels and the surrounding
lissues, although these findings have not been previously reported in connection with Gaucher disease.

Kevwords = Gaucher disease, Venogram, Enzyme replacement therapy, fragile vascular vessels
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Table.1

[Cell Blood Count]

Hb 12.5g/dl

Plt 12.0 X 10"/ nw*

[Glucocerebrosidase activity]

10.5nmol/hr/mg protein/hr
(12.8% of the control level)

[Bone Marrow]
Gaucher cells (+)

[Blood Chemistry]
AST  1841U

ALT 341U

LDH 15861U

CK 1299 1U

ACE  86.31U/1/37C
ACP 105.01U

[Gene analysis]
L444P / 7
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< b, Fig.1 Abdominal CT
5,0 rns 011 Abdominal CT shows severe hepatosplenomegaly.

1y 7AaAaAB F a|b
Fed

Fig.2 Brain CT
Brain CT shows progressive
brain atrophy.
a . 12 months old
h ¢ 15 months old

alb
Fig.3 Bone X-p
Pathologic fractures of femur and humerus were accepted in the X-ray.

a . Right femur
b ! Left humerus
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Fig.4 Venogram (Branchial veins~Subclavian vein) 21months old
Venograms of the arms reveals the obstruction of several vessels and the formation of collateral vessels.

a: 21 months old b : 24 months old

Fig.5 Venogram (Right femoral vein)
Venogram of the right femoral reveals the obstruction of several vessels and the formation of collateral
vessels.
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a: 21 months old b : 23 months old
Fig.6 Venogram (Lift femoral vein)

Venogram of the left femoral reveals the obstruction of several vessels and the formation of collateral
vessels.
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