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A 40‑year‑old male patient presented with complaints of 
headache of 9 months duration. Right facial paresis was detected 
on examination. Palatal myoclonus was not observed. Magnetic 
resonance imaging (MRI) brain showed multiple cavernous 
angioma involving bilateral tegmental tracts, bilateral red 
nuclei  (more on the right side) and in the right thalamus 
[Figure 1].  Bilateral inferior olivary nuclei are enlarged and 
hyperintense on T2 Weighted imaging (WI)/fluid attenuation 
inversion recovery, hypointense on T1WI with effacement of 
pre‑ and post‑olivary sulci and no enhancement on contrast 
administration consistent with Bilateral Hypertrophic Olivary 
degeneration [Figure 2].

Hypertrophic olivary degeneration (HOD) occurs in 
lesions involving the dentatorubro‑olivary system.[1] It has 
characteristic imaging findings and temporal evolution. The 
triangle of Guillain and Mollaret is formed by the ipsilateral 
red nucleus, the inferior olivary nucleus  (ION), and the 
contralateral dentate nucleus. The red nucleus and the inferior 
olivary nucleus are connected via the central tegmental tract. 
The superior cerebellar peduncle connects the ipsilateral 
red and the contralateral dentate nuclei and the inferior 
cerebellar peduncle links the contralateral dentate and the 
ipsilateral and inferior olivary nuclei.[2] Hypertrophic olivary 
degeneration is a degeneration of the inferior olivary nucleus 
that occurs secondary to a lesion in the dento‑rubro‑olivary 
pathway (DROP).[1] Histologically, there is vacuolar cytoplasmic 
degeneration with hypertrophy of the olivary nucleus due to 
an increase in the number of astrocytes.[3] HOD  has been 
identified in all age groups and in both sexes. Clinically, the 
patient may present with palatal tremor, dentorubral tremor,[4] 
and features of cerebellar/brainstem dysfunction. Focal lesions 
that may lead to HOD include ischemia, infarct, demyelination, 
hemorrhage, trauma, and cavernous hemangioma.[5] When 
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Figure  1: Axial T2  (a) and T1  (b) MR images showing 
predominantly hypointense and heterogeneous signal intensity 
lesions in bilateral tegmental tracts, bilateral red nuclei (more 
on the right side). Susceptibility weighted (c and d) MR images 
showing blooming in the right thalamus, bilateral tegmental 
tracts, bilateral red nuclei (more on the right side)
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Figure 2: Axial T2 MR (a) and magnified Axial T2 MR (b) images 
show enlarged and hyperintense bilateral inferior olivary nuclei. 
Axial T1WMRI (c) shows hypointensity in bilateral inferior olivary 
nuclei with no enhancement on contrast enhanced MRI (d)
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the central tegmental tract in the brainstem is involved in the 
primary lesion, ipsilateral HOD occurs. On the other hand, if 
the primary lesion involves the dentate nucleus or the superior 
cerebellar peduncle, contralateral HOD results. Bilateral 
HOD is rarer and occurs in midline lesions or lesions in the 
brachium conjunctivum  (superior cerebellar peduncle), that 
also interrupt decussation of the DROP, can result in bilateral 
HOD. Three stages of hypertrophic olivary degeneration can 
be seen on T2 weighted MR WMR images. In the first stage 
occurring within the first 6 months, only hyperintensity of the 
inferior olivary nucleus is seen. The second phase lasts from 
6 months up till 3 to 4 years, and is characterized by an increase 
in size and intensity with non‑visualization of the pre‑  and 
post‑olivary sulci. The third stage begins with the resolution 
of the hypertrophy with persistence of the hyperintense signal 
in the olivary nucleus, which may last indefinitely. On T1WMR 
images, iso‑  to hypo‑intense enlargement of the inferior 
olivary nucleus is seen. There is no enhancement on contrast 
administration. The primary lesion can also be visualized on 
MRI. Atrophic changes in the cerebellum and reduction in the 
size of the contralateral ION may also be seen.

Our cases did not have the classical clinical picture of 
hypertrophic olivary degeneration. Even though the diagnosis 
of cavernous hemangioma was not confirmed by biopsy, 
it remains the most probable imaging cause of HOD in 
the normotensive patient. The other differential diagnoses 
for hypertrophic olivary degeneration include tumors, 
demyelinating lesions, and inflammatory/infective causes. 

However, the absence of contrast enhancement and the 
presence of another lesion in the dento‑rubro‑olivary pathway 
make other diagnosis unlikely.
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