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Achondroplasia ® 38 MR imaging
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Intracranial MR Imaging of Achondroplasia
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Department of Radiology! and Pediatrics?, Tokushima University
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Intracranial MR imaging was performed in five patients with achondroplasia. All patients had
narrowing of the subarachnoid space at the level of the formen magnum that was mainly due to
protrusion of the posterior aspect. Three patients had compressive deformities of the brainstem and/or
upper cervical spine. Among them, two patients had deformities of the pons. Relative upward

displacement of the brainstem was seen in all patients. Hypdrocephalus was seen in three patients.
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Table 1 Clinical data

_ Case A _ Height Weight Head

D IRAE % B8 T % B A9 T achondroplasia @ 5 fiE l\?gé (y:gse) Sex (‘wciﬁ}l (i.lg circumfes:r‘lce(cm)
Plic L MRIZSERLER L BbhicoT, & 1 10 F 109 2% =
" Py 2 9 M 9% 18 55
MERBUFE 4 19 F 1 36 60
5 6 F 96 22 52

FEGIE19914F 4 AHTE, BE¥FRR X EHIC
SERE 4 FEL10H 258
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Fig. 1 a) 1. total subarachnoid space to brainstem ratio (a/b), 2. posterior
part of subarachnoid space to brainstem ratio (¢/b), 3. anterior part of subara-
chnoid space to brainstem ratio (d/b). b) Diagram of sigittal section of head
shows tentorial angle (A), and optic nerve-base angle (B). Base line is joining

nasion with tuberculum sellae.

Reference : Kao, et al. AJR 153: 566, 1989
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&, KIEE, BEMoENM R EAREL, B
IREDIERICOWTTH S, KEHEA OB/ IMLIZ
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BEb 51, RAEFETOMBREIERCYT
S BRETREROK(L), MBHEHT DO SET
BRok (2), BHHSiITo ETEEOL
()X ZARE LIRS Lic, ZoXEEFILTL
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control H & LTI, YR THFEH2FE5 AL
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Table 2 measurement of subarachnoid space at the level of foramen magnum

Deformities of brainstem and/or
upper cervical cord

Upward displacement
of brainstem

(1251[3;3 Hydrocephalus fogarrn-regwléggufm
1 - +
2 - Ee
3 + +
4 + +
5 + +

upper cervical cord +
pons, upper cervical cord

+ 4+ +

pons, medulla

SAS; subarachnoid space BS; brainstem
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Table 3 MR findings

Case total SAS osterior part of anterior part of
No. to BS ratio AS to BS ratio SAS to BS ratio
i 2.0 0.61 0.36
2 1.6 0 0.59
3 1.6 0.38 0.27
4 1.7 0.18 0.54
5 1.7 0.34 0.20
control average 3.1 1.6 0.53
minimum-maximum 2.6-4.0 1.2-2.0 0.1-1.0

*Dilated straight sinus is observed in case No. 2

T 5 (optic nerve-base angle), TEMIZH
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TeniCGEFI L, 4, 5), RHHCEECHE bk
BEE SRR UIEMI ik,

SERE 4 4£10 4258
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Table 4 Position of brainstem

Case Tentorial Optic nerve- Paosition of brainstem

No. angle base angle related to pituitary gland
1 67* 142* mid pons
2 62* 135* mid pons
3 48* 143* mid pons
4 46* 140* mid pons
5 55° 142+ lower pons
normal (27-52*)  (140-160*)  pontomesencephalic junction

*Normal data is derived from reference 1, 9
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(EFI 1) 105%, % (Fig. 2)
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RMEL, BERERLTWA, MBI
Fe EARALL, KEBEAV ~ricTh e
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& U 7c B BIRIA A E 2 R R T flow void &
LTHEIhTWAD, RIEMCIKERETRS
Tehs o 7=,

(EHI3) 9%, Z (Fig. 4
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eI OB H v Tlid ey, BRI S
PO R B le 2, ¥R IC TKIBEE D
FTRxEL T35,

(EFIS) 6%, % (Fig. 5)
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a

Fig. 2 Case No. 1. Sagittal T1-weighted images show narrowing of foramen magnum and
shortening of diameter of cervical cord. Brainstem is displaced upward. (a, b)

a

Fig. 3 Case No. 2. Sagittal T1-weighted images show narrowing of foramen magnum and
deformity of clivus. Cervicomedullary junction and pons are slightly deformed. Brainstem is
displaced upward. Dilated straight sinus is observed as a flow void structure. (a, b)

T15EFAE & E, #51EPRRE B TRBESL
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Fig. 4 Case No. 3. Sagittal T1-weighted images show narrowing of foramen magnum and
upward displacement of brainstem. Deformity of brainstem is not obvious. Ventricular
systems are not obstructed (a), but transverse T1-weighted image shows slightly dilated

lateral and third ventricles (b).

Fig. 5 Case No. 5. Sagittal T1-weighted images show narrowing of foramen magnum and
deformity and upward displacement of brainstem (a). Lateral and third ventricles are
dilated, but fourth ventricle and basal cistern is narrow. (a, b)
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T# %2 5 &, Achondroplasia DEHITIZIFEOE

bGP EMOE ERRICE D 5T EE L

Hhs, BMERE o B 21 somatosensory  evo-
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FIETHRDAEL, TOBRIEFEFLREBED
BEREEYRL, KEERXETLEVWEEZILR
59 Fie, < AETHEOHLKIIFA—IERD fol-
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Achondroplasia @ 3847 MR imaging
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