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Table 1. Clinical and Biochemimal Characterisitcs and MR Patterns in Patients with Phenylketonuria

=E EKiel MR &&t

) 2% sldatehd A, 4k 24
fokslo] k. o B9 3 6] WA T2 Bz
WAl Fu TRy WAl o £ sl wee] 1

B oAch(Fig. 1A, B). T17hz dAkell A 601]4 i
3

Blood PA level Degree of signal intensity

Patient Age Type Symptoms 1Q
8 yp ymp at Dx, mg/dl and site on MRI
1. F/17mo atypical D.D 20.8 severe NC
lethargy both parietooccipital,
convulsion frontal lobes, gyral CE
2. M/9mo atypical M.R, convulsion 13.2 normal NC
D.D
3. M/2mo classic screening(+) 20.1 normal NC
4. M3y classic delayed speech & 32.96 normal 54
development, M. R
fair skin, brown hair
5. F/15y3mo classic seizure, M.R 23.4 moderate 21
atopy, fair skin, parietal lobe
brown hair
musty odor urine
6. F/12y11mo classic M.R, seizure 26.3 mild 29
speech disturbance peritrigone
musty odor urine
fair skin, brown hair
7. M/1 3y8mo classic M.R, eczema 12 normal 87
musty odor urine
brown hair
8. F/Syl 1mo classic D.D. 34.9 normal 61
musty odor urine
fair skin, brown hair
9. M/8y4mo classic seizure 15.4 mild 61
musty odor urine peritrigone
fair skin, brown hair
10. F/6y classic delayed speech 24.6 mild NC
development, M.R
brown hair
11. M/8y classic screening(+) 33 mild NC

musty odor urine
brown hair

Age : at the time of MR scan D.D : delayed development
PA : phenylalanine Dx : diagnosis

N.C : not checked M.R : mental retardation

CE :contrast enhancement

Case 1. GTP(guanosine triphosphase) cyclohydrolase deficiency

Case

2. PTPS(6-pyruvoy1 tetrahydropterin synthase) deficiency
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Az} s WAd7tA] AWstd L (Fig. 24) HHF-919] o 455
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Fig. 2. Atypical PKU in a 17-months-old with GTP cyclohydrolase deficiency (case 1); T2-weighted axial (A) image
shows symmetrically increased signal intensity in periventricular white matter, subcortical U fibers and gray matter at

both parietooccipital and frontal lobes.

5% Z(coordination) Aol 53} 2 w]AHAZ Q] -5 W
TJr Al A

82 o)A Belth(l, 2). = AEr] ZAH Guthrie
est) 2 & Hddehdoe] AsEo] AdAERTOE A

;%fwi A tebd $-42 2 23l Eﬁﬁ}i’- A, A%
Ao E Aol 297k aledl o] A% v YA s
PhdFog Aekiic). ol AdAENRS B oF 2%0A

el 2F 49l tetrahydrobiopterine2] 2443 el ] Akl Q)
oA AZIck(1, 5) A7 A EAe] B3 o] P a3} vjHH A
2 A9ty dAdgdepde AF Aoz 283t 4
o] 9L vl A Q] o] F2H, 7|5 &5 WA
) 2AAFE Aldske o] £od dF Addeid AE 1
mg/dlo]&}2 A sjokglcH(1-5, 18). dF sAddepd A&
Aol awizt 2 Gl FAI7} A2 Aole¥] FHA] A5A, A
7AsHA 7159 7Fart en o] 5& 71l Aol & U7 A 9
th(3, 4, 18). A A ERF xlol 3 sPE AR 22 A

2

o

Fig. 1. Classic PKU in a 15-years
and 3 months-old-girl (case 7);
T2-weighted spin echo(2500/100)
axial (A) and coronal(B) MR images
show moderately increased signal
intensity in posterior perivent-

ricular white matter at both par-
ietal lobes.

Proton density weighted image (B) shows prominent sulci due to brain atro-

phy. Contrast enhanced T1-weighted sagittal image (C) shows gyriform enhancement of right occpital cortex.
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Spap Zaol = B9 o) 5 Tl o e e
dedA QA Ytk olF A} ¥ AT AL thokEid
o) u]Fo]Hql FE3}(vacuolization) ol A F-E & 23}
742 tefsiAl Barse] glow X sukA] o2 ke o 45
o A58 Mo 0. 42 S A3 Az el
pe) Feldloln] 423k Aol AAAE £4be] oA al
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319] 2|2 3o dgdEdo] Aol Al BE AF 2
F%3p7} o] Fo|x= FTH % (posterior part of internal
capsule), A%, |7}, ¥ka }*Hcorona radiata) 52 AAF &7
<+ Bo|3 g AF Fx3HA S Holx Fio] F=E g
(12, 13).

AdA BT A MRAZ-E T27kx Al T4 g0l
v F59 Ao qiAA o2 ol v 5o|Hel IAZ Fx
01‘4(10*17) ol2gt Wizl 3 A7t Wro] 21 A] A
Folvt 574, HAst BA2 AW o] MRANZGA|
3 Addepd 29} M43 A=e] drh(13, 15). Clearys
o 2l3}H (12) 4 MRAAS 2L 418 F 1420l A] 34kl
A Hole 3 AEAES] Axrt 5 dAddehd A7t 3ad
o e} 7ldA e g sAEY dF Added A7 A #A
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ol A 6edloll e FAG WA 3 AlE =S o), Sello] A
€ BAERAE B & B1EF o]} dledl (10—-16), o]
< 104lelM A8 F FF sddebdo] AAAR FAHL 9
<9 MRE #9431%7] o2 4= 3, 154 FAE
Buchd o] &7E B4l &7} o] Wske et 4= o]
23 A3b= 136 % 24 o A u MRe3 Aol 4] o] Ak A7do] 9l
o Walter(17)5-9] B39} A3tk zsi=l =3 19 A$-
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A A=Y 29 $74F TIAZ A 84934 574
A9 H3]of 2 $74E Bt
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(centrum semiovale), A3} WA 8 o]z} ¥ 7H Y E, A
of = Al g}l 422934 (pallor on myelin staing), 9 A4 ,]
7 W3 (fibrillary gliosis)o] Fubgl iAol F 3} ] v A
73 M| x2] 42¢} z=7]7} 21, dendritic aborization®} synap-
tic spine density”7} ZtAgtelar Foigl ot AR}y k&
MRe3 A} 27dol] e B M 7k, A, o] 7|43 50 W
= Sl ol o] E ALY WAl o] A }EE o]
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MR Imaging of Phenylketonuria'

Hyun-Sook Hong, M.D., Dae-Ho Kim, M.D., Hae-Kyung Lee, M.D.
Kui-Hyang Kwon, M.D., Deuk-Lin Choi, M.D., Dong-Hwan Lee, M.D.?

IDepartment of Radiology, College of Medicine, Soonchunhyang University Hospital
2Department of Pediatrics, College of Medicine, Soonchunhyang University Hospital

Purpose: The purpose of this study was to evaluate MR findings among patients with phenyl-
ketonuria(PKU).

Materials and Methods:Eleven patients with biochemically documented PKU underwent MR
imaging; In nine, the typical classic form was seen, and two were atypical. We evaluated signal in-
tensity, the distribution of abnormal signal intensity, the extent of brain atrophy, and possible
clinical correlation between IQ scores of the patients and abnormal signal intensity.

Results: Varying degrees of symmetrical high signal intensity were noted on T2-weighted
sequences in the parietal white matter of six patients;the periventricular deep white matter was
most seriously affected, but there was no evidence of brain atrophy. In one advanced case, high
signal intensity of both the parietal and’ frontal lobes was seen on T2- weighted images, and brain
atrophy and gyriform enhancement on contrast enhanced T1-weighted images. In five patients,
findings were normal. No abnormality was found in the basal ganglia, brain stem or cerebellum.
There was no correlation between IQ level and severity of high signal intensity.

Conclusion: Although MR findings were nonspecific, PKU patients showed symmetrical high sig-
nal intensity, predominantly in the peritrigonal region. In the advanced case, the lesion, as seen on
T2-weighted images, extended to the periventricular and subcortical white matter.

Index Words : Brain, MR
Brain, metabolism
Phenylketonuria

Address reprint requests to: Hyun-Sook Hong, M.D., Department of Radiology, College of Medicine,

Soonchunhyang University Hospital, Hannam-Dong # 657-58, Yongsan-Gu, Seoul 140-743, Korea
Tel : 82-2-709-9396 Fax : 82-2-795-3928
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