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MR Table 1. Pattern of Involvement of I.O.N. According to Location

of Preceding Hemorrhage

(Table 1, 2), hemorrhage
LO.N.H. (R) LO.N.H. (L) L.O.N.H. (B

infarction onset MR
(Table 3, 4). Pontine or midbrain (R) (6) 6 0 0

Pontine or midbrain (L) (3) 0 3 0
Pontine or midbrain (C) (3) 0 0 3

9 Dentate nucleus (L) (1) 1 0 0

' I.O.N. : inferior olivary nucleus
3 L.O.N.H. : inferior olivary nucleus hypertrophy
(Fig. 1). R:right L:left C:center B:bilateral

A B (&

Fig. 1. A 45-year-old male patient with old central midbrain & pontine hemorrhage.
A, B. T2-weighted axial image shows irregular low signal intensity at central midbrain and pons.
C. T2-weighted axial image shows bilateral high signal intensity and hypertrophy in both inferior olivary nucleus.
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(Fig. 3).

T1

Table 2. Pattern of Involvement of 1.O.N. According to Location
of Preceding Infarction

LONH.R)] LO.N.H. B

Pontine or midbrain (R) (1) 1 1, 4-14).
Pontine or midbrain (C) (1) 0 1 Lapresle Hamida
L.O.N. : inferior olivary nucleus 6, 7, “ Guillain—Mollaret "
I.O.N.H. : inferior olivary nucleus hypertrophy
R:right C:center B:bilateral
Table 3. Patients Data (1)
Case No. Age/Sex Hemorrhage L.O.N.H Interval from Ictus to MR Imaging (months)
1 55/M pons & midbrain (B) B 3,9
2 45/M pons & midbrain (B) B 15
3 65/F dentate nucleus (L) R 6
4 66/F pons (B) B 12
5 41/F pons & midbrain (R) R 17
6 60/M pons & midbrain (R) R 20
7 63/M pons & midbrain (L) L 10
8 45/M pons (L) L 14
9 52/F pons (R) R 12
10 59/F pons (R) R 6,20
11 49/M pons & midbrain (R) R 10
12 39/M pons & midbrain (R) R 15
13 56/M pons & midbrain (L) L 20
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Fig. 2. A 66-year-old male patient with
right pontine infarction.

A. FLAIR axial image shows high signal
intensity at right pons.

B. FLAIR axial image shows high signal
intensity in ipsilateral right inferior oli-
vary nucleus (arrow).
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Table 4. Patients Data (1I )
Case No. Age/Sex Infarction I.O.N.H. Interval from Ictus to MR Imaging (months)
14 49/M pons (B) B 3
15 66/M pons & midbrain (R) R 6

Fig. 3. A 49-year-old male patient with central midbrain & pontine infarction.
A, B. T2-weighted axial image shows high signal intensity at central midbrain and pons.

C. T2-weighted axial image shows no abnormal signal intensity or size change in medulla
oblongata.

D, E. After 3 months later, pontine infarction shows decreased size, but high signal intensi-
ty and hypertrophy is newly noted in bilateral inferior olivary nucleus on T2-weighted axi-
al image (arrow).
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Table 5. Pathologic staging & classification of HOD by Goto and

Kaneko

Staging Pathologic change in inferior olivary nucleus

1
2
3

4

5
6

No chage in olivary nucleus (within 24 hours)

Degeneration of olive amiculum (2—7 days)

Initiation of hypertrophy of olivary nucleus and neuron
(3 weeks later)

Maximum hypertrophy of neuron and astrocytes of
olivary nucleus (8.5 months later)

Pseudohypertrophy of olivary nucleus (9.5 months later)

Atrophy of olivary nucleus (several months later)

HOD : hypertrophic olivary degeneration
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Fig. 4. A 55-year-male patient with old
central midbrain and pontine hemor-
rhage.

A. T2-weighted axial image shows irreg-
ular low signal intensity at central pons.
B. T2-weighted axial image shows high
signal intensity and hypertrophy in bilat-
eral inferior olivary nucleus.

C, D. After 9 months later, pontine hem-
orrhage shows mildly decreased size,
but high signal intensity in bilateral infe-
rior olivary nucleus shows more wide-
spread in extent, fuzzy marginated and
poorly defined on T2-weighted image
(arrow).
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MR Imaging of Hypertrophic Olivary Degeneration,
Emphasising on its Causes and Patterns'

S.K. Chang, M.D., W.S. Choi, M.D., E.J. Kim, M.D.

'Department of Diagnostic Radiology, Kyung Hee University Hospital

Purpose: To compare and characterize distinctive features of the involvement pattern of hypertrophic olivary
degeneration, focusing on its various causes and the extent of hemorrhage.

Materials and Methods: In 15 patients (M:F = 10:5; age range, 39—66 years) with hypertrophic olivary degener-
ation, the MR imaging findings were retrospectively reviewed. Signal intensity and changes in the size of the
olivary nucleus were recorded, focusing on the causes of the condition and the extent of hemorrhage and in-
volvement, as seen on T2-, proton density-weighted, and FLAIR images. The findings of follow-up study were
available in three cases.

Results: In three patients with substantial hemorrhaging in the central portion of the pons or midbrain, bilater-
al hypertrophic olivary degeneration was observed, and in one with a large infarction in the pons, bilateral de-
generation was revealed by MR images obtained three months later. In nine cases of unilateral hemorrhage of
the pons or midbrain, unilateral hypertrophic olivary degeneration was present, and in one case of unilateral
hemorrhage in the dentate nucleus, degeneration was contralateral. In one case of central hemorrhage in the
pons and midbrain, bilateral degeneration was noted initially, and a fuzzy margin and increased high signal in-
tensity of the olivary nucleus were noted on T2-weighted images obtained at follow-up nine months later.
Contrast enhanced T1-weighted images depicted no definite enhancement.

Conclusion: Hypertrophic olivary degeneration arises as secondary change due to phenomena such as hemor-
rhage or infarction, and shows variable patterns according to its causes.
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