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Introduction: Hypertrophic olivary degeneration (HOD) is a rare transsynaptic 
neurodegenerative disorder arising from disruption of the Guillain-Mollaret 
triangle (GMT), a neural circuit critical for motor coordination. Classical clinical 
presentation includes palatal tremor. While cerebrovascular etiology dominates 
reported cases, HOD secondary to intracranial infections remains poorly 
characterized, posing diagnostic challenges.
Case presentation: A 72-year-old man with diabetes and hypertension 
presented with a 7-day history of fever, headache, and vomiting. Initial 
neuroimaging revealed right cerebellar hematoma with multiple brain abscesses. 
Antibacterial treatment achieved symptomatic improvement, but follow-up was 
lost. Seven months later, readmission occurred due to memory decline and 
personality changes. Magnetic resonance imaging (MRI) showed T2-weighted 
hyperintensity in the left anterior medulla oblongata and hemosiderosis in the 
right cerebellar hemisphere. Despite the absence of clinical manifestations of 
HOD, prior abscess-induced GMT involvement strongly supported the diagnosis. 
Symptomatic management stabilized the patient, with persistent lesions but no 
clinical progression at 5-month follow-up.
Conclusion: This case documents a rare case of HOD following bacterial brain 
abscess, presenting with atypical clinical features. It expands the etiological 
spectrum of HOD and underscores the need for heightened clinical suspicion 
in post-infectious neurological deterioration. Multimodal MRI facilitates early 
diagnosis and timely intervention, highlighting its critical role in managing this 
underrecognized entity.
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Introduction

Hypertrophic olivary degeneration (HOD) is a rare transsynaptic 
degenerative disease. Pathogenesis involves multi-etiological damage 
to the dentato-rubro-olivary pathway (Guillain-Mollaret triangle, 
GMT), a neural circuit critical for motor coordination. The hallmark 
clinical manifestation is palatal tremor (Marrakchi et al., 2024). Subtle 
initial symptoms often lead to missed diagnosis or misdiagnosis (Patay 
et al., 2014; Sechi et al., 2019). Identifying HOD provides a window 
for early intervention before debilitating symptoms arise (Ogut et al., 
2023). While most frequently associated with cerebrovascular events 
(Gao et  al., 2022), intracranial infection-induced HOD remains 
exceptionally uncommon. This report documents HOD development 
following brain abscess complicating meningitis, highlighting 
diagnostic complexities and circuit-level pathomechanisms.

Clinical and imaging data

A 72-year-old male with type 2 diabetes and hypertension 
presented with a 7-day history of fever, headache, and vomiting. 
Notably, blood glucose was not routinely monitored. Five years prior, 
he had discontinued smoking and alcohol consumption. Initial head 
computed tomography (CT) revealed a right cerebellar hematoma 
with multiple hypodense lesions showing partial rim enhancement 
(Supplementary Figures S1A–C). CT angiography excluded vascular 
abnormalities (Supplementary Figure S1D). Upon admission, he was 
alert with dysarthria, dysphagia, and unsteady gait, but preserved 
cognition. No prior history of unconsciousness, visual abnormalities, 
aspiration, seizures, or facial nerve dysfunction. Physical exams 
showed bilaterally responsive pupils (3 mm), normal muscle strength 
and tone, and no pathological reflexes. Vital signs revealed fever 
(38.8 °C) and blood tests showed mild leukocytosis (10.0 × 109/L). 
Head magnetic resonance imaging (MRI, 1.5 T) with diffusion-
weighted imaging (DWI) and contrast enhancement confirmed 
multiple brain abscesses, hemorrhagic cerebellar lesion, meningitis, 
and subdural empyema (Figure  1), establishing complicated 
intracranial infection diagnosis. Management included supportive 
care [oxygen, intravenous (IV) fluids, expectorants, electrolyte 
correction, and glycemic and hypertensive control], antiemetics 
(dolasetron mesylate 12.5 mg IV bid and ondansetron 8 mg IV bid), 
and antimicrobials (cefoperazone 4 g IV q12h and linezolid 600 mg 
IV q12h). Symptoms resolved within 7 days. He was discharged with 
instructions for 1-month follow-up MRI but was lost to follow-up.

Seven months post-discharge, the patient presented with 
persistent cognitive-behavioral changes (memory deterioration and 
personality alteration), marked by disorganized speech, tangentiality, 
and emotional lability with irritability. Activities of Daily Living 
preserved without functional impairment, urinary incontinence, 
dysphagia, or dysarthria. External hospital MRI indicated 
hydrocephalus, leading to readmission. Neurological exam confirmed 
isolated cognitive decline without motor, sensory, or cranial nerve 
deficits. Cognitive assessments showed the Mini-Mental State 
Examination score of 27/30, Montreal Cognitive Assessment score of 
16/30, and Clinical Dementia Rating score of 0.5/3. Lab tests ruled out 
autoimmune encephalitis, showing normal immunoglobulins (Ig) 
(IgA, IgG, and IgM) and complement profiles (C3 and C4), and 
negative antibodies (anti-double-stranded DNA, antinuclear, and 

extractable nuclear antigen). Apolipoprotein E genotyping 
demonstrated ε3/ε3 homozygosity. Multimodal 3 T MRI revealed 
communicating hydrocephalus, hemosiderosis of the right cerebellar 
hemisphere, and a patchy hyperintensity on T2-weighted imaging of 
the left anterior medulla oblongata (Figures 2A–G). Lumbar drainage 
and gait assessment excluded normal pressure hydrocephalus. 
Differential diagnoses also excluded medullary infarction (absence of 
diffusion restriction on DWI) and amyotrophic lateral sclerosis 
(atypical topography). The final diagnosis was secondary 
hydrocephalus with cerebellar hemorrhage sequelae and 
HOD. Management included symptomatic support, i.e., glycemic 
control (glibenclamide 30 mg qd and acarbose 50 mg q8h) and 
antihypertensives (nifedipine 30 mg qd and amlodipine 5 mg qd). 
Post-intervention symptom relief was achieved. The patient was 
discharged with cognitive symptom management and ongoing 
glycemic and hypertensive control. At 5-month follow-up, head 3 T 
MRI confirmed persistent lesions (Figures 2H,I) without symptom 
progression or cognitive deterioration. The timeline of clinical events 
is summarized in Figure 3.

Discussion

HOD is a specific transsynaptic neurodegenerative disorder 
characterized by secondary hypertrophy of the inferior olivary nucleus 
(ION) following GMT injury. It occurs across all age groups (Ogut 
et al., 2023), with a potential male predominance (Marrakchi et al., 
2024). The GMT is a neural circuit composing the cerebellar dentate 
nucleus, contralateral red nucleus, and contralateral ION. Afferent 
fibers originate in the dentate nucleus, traverse the superior cerebellar 
peduncle to reach the contralateral red nucleus, descend to the ION via 
the central tegmental tract, and ultimately connect back to the 
contralateral dentate nucleus through the inferior cerebellar peduncle 
(Van Eetvelde et al., 2016; Steidl et al., 2022). As a pivotal cerebellar-
brainstem connection, the GMT integrates cerebellar circuitry into 
broad functional networks, facilitating fine motor control and 
autonomously regulated movements (Van Eetvelde et  al., 2016). 
Lesions within this circuit disrupt multi-regional signal transmission, 
leading to movement, speech articulation, and swallowing dysfunctions 
(Choi, 2016; Fleet et al., 2020). The afferent ION pathways include 
excitatory fibers and inhibitory dentate-olivary fibers. Damage to the 
GMT (e.g., dentate or red nucleus lesions), results in loss of inhibitory 
GABAergic fibers and over-enhanced excitatory afferent impulses, 
causing persistent excitation of inferior olivary neurons (Akar et al., 
2008; Shaikh et al., 2010; Gatlin et al., 2011; Gao et al., 2022). This 
triggers compensatory neuronal and glial hyperplasia, forming the 
hallmark pathological features of HOD: ION enlargement and 
MRI-detected signal abnormalities. Notably, the efferent ION fibers 
projecting to the contralateral dentate nucleus do not participate in 
HOD pathogenesis (Behzadi et al., 2021), while the red nucleus plays 
a relatively minor role in the GMT loop (Jang and Borruat, 2014).

The most common etiology of HOD is cerebrovascular disease, 
including hemorrhage, infarction, arteriovenous malformation, etc. It 
may also be secondary to traumatic brain injury, brain tumors, multiple 
sclerosis, intracranial surgery and other factors (Sabat et al., 2016; Gao 
et al., 2022). In particular, mitochondrial dysfunction may also lead to 
bilateral HOD (Gao et al., 2022). HOD secondary to infection is rare. In 
brain abscesses, an overactive immune response releases cytokines such 
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as tumor necrosis factor-α and interleukin-6, which can directly damage 
the brain parenchyma. Concurrently, cytokines recruit and activate 
inflammatory cells and glia via a positive feedback loop, which will lead 
to a continuous inflammatory response that further expands the area of 
parenchymal injury. A study has demonstrated that interleukin-6 drives 
the progression of neurodegenerative diseases by modulating acid-
sensing ion channel 1a. This mechanism induces sustained 
neuroinflammation, calcium overload and aberrant signal transduction, 

ultimately leading to impaired synaptic function and triggering 
neuronal degeneration and death (Castellanos et al., 2024). In addition, 
the inflammatory response will also contribute to the breakdown of the 
blood–brain barrier (Kielian, 2004). The resulting loss of selective 
permeability allows peripheral immune cells to infiltrate the brain 
parenchyma, thereby exacerbating neuroinflammation (Tastan and 
Heneka, 2024). Another study indicates that astrocytic gap junctions, 
which transport small molecules, exhibit impaired function in 

FIGURE 1

Head 1.5 T MRI after first admission. (A,B) Axial T1-weighted imaging (T1WI) and T2-weighted imaging (T2WI) reveal multiple cerebellar nodules and 
subacute hemorrhage (arrow) in the right cerebellum. (C) Axial fluid-attenuated inversion recovery (FLAIR) sequence demonstrates multiple 
hyperintense nodules with surrounding vasogenic edema. (D) Post-contrast axial T1WI confirms ring-enhancing abscesses in bilateral cerebellum. (E,F) 
Axial diffusion weighted imaging and corresponding apparent diffusion coefficient map indicate restricted diffusion within abscess cavities suggestive 
of viscous purulent content. (G) Post-contrast axial T1WI at the pontine level shows disseminated supratentorial infection including ring-enhancing 
abscesses in bilateral occipital and right temporal lobes and leptomeningeal enhancement (meningitis). (H) Axial FLAIR sequence demonstrates 
crescentic hyperintensity along cerebral convexities indicating subdural empyema.
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peri-abscess regions (Karpuk et al., 2011). Overall, neuroinflammation 
ultimately manifests as a broad spectrum of severe clinical consequences, 
including memory impairment and cognitive dysfunction, impact on 
neural oscillations, pain and sensory disturbances, mood disorders, and 
cellular senescence and aging (Tastan and Heneka, 2024). In this case, 
the CT scan before the first admission showed a hemorrhagic focus 
rather than the usual caseous necrotic tissue inside the brain abscess. 
Brain abscess co-occurring with hemorrhage is rare, and the precise 
pathophysiological relationship between the two is unclear. Proposed 
mechanisms include: (1) Intracerebral hemorrhage may create a 
favorable microenvironment for bacterial colonization, thereby 
promoting local abscess formation. (2) During abscess capsule 
formation or progressive expansion, the integrity of cerebral vessels can 
be disrupted, impairing perivascular thrombosis and potentially leading 
to vascular rupture (Eza et al., 2024). (3) Pathogen infection can damage 
the vascular walls, resulting in the formation of a mycotic aneurysm that 
is prone to rupture and subsequent hemorrhage (Mencinger et  al., 
2021). (4) The mass effect of brain abscess and associated perifocal 
edema can elevate intracranial pressure, which may contribute to 
secondary vascular compromise. Elevated intracranial pressure causes 
rupture of newly formed blood vessels post-inflammation, allowing 
blood to flow into the necrotic center of the abscess with lower pressure 
(Orita et al., 1987). Blood and its derivatives can stimulate the GMT 

loop, particularly when the dentate nucleus is involved, leading to 
overexcitation of the ION (Tartaglione et al., 2015).

The typical clinical manifestation of HOD is palatal myoclonus, 
which is anatomically linked to the central tegmental tract and the 
nucleus ambiguus of the vagus. The latter controls the muscle groups 
involved in jaw movement. It is noteworthy, however, that palatal 
myoclonus is not pathognomonic for HOD (Wang et al., 2019). HOD 
may lead to oculopalatal tremor, linked to enhanced electrical 
coupling between ION cells (Shaikh et al., 2010). It can also cause 
Holmes tremor, which is associated with damage to extrapyramidal 
pathways (Dogan, 2020). In addition, HOD can also manifest with 
other symptoms, including ataxia, dysarthria, and diplopia (Dogan, 
2020; Gao et al., 2022). Although HOD is usually accompanied by 
significant clinical symptoms, some cases, like this one, may lack 
specific clinical manifestations. Retrospective analysis indicates that 
nearly half of HOD cases are idiopathic, often being identified 
incidentally through neuroimaging (Van Eetvelde et  al., 2016). 
Radiographic features like ION enlargement and signal abnormalities 
offer key evidence for early HOD diagnosis, which is particularly 
valuable in asymptomatic or paucisymptomatic patients.

Precise lesion localization within the GMT predicts olivary 
degeneration laterality. Specifically, when the lesion is located in the 
dentate nucleus or the superior cerebellar peduncles, degeneration is 

FIGURE 2

Head 3 T MRI after second admission and at 5-month follow-up. (A,B) Axial T2-weighted imaging (T2WI) and fluid-attenuated inversion recovery (FLAIR) 
sequence reveal focal hyperintensity and mild hypertrophy in the left anteromedullary bulbar region (arrow) indicating secondary olivary degeneration. 
(C,D) Axial diffusion weighted imaging and corresponding apparent diffusion coefficient map show normal diffusion within lesion (arrow) excluding 
acute ischemia or abscess recurrence. (E) Axial T2WI at the cerebellopontine level depicts patchy hypointensity in the right dentate nucleus (arrow). 
(F) Axial susceptibility-weighted imaging (SWI) confirms hemosiderosis in the right dentate nucleus. (G) Three-dimensional reconstruction of diffusion 
tensor imaging, via syngo. MR Neuro 3D (Siemens, Erlangen, Germany), reveals marked fiber tract disruption in the left olivary nucleus consistent with 
transsynaptic degeneration. (H) FLAIR sequence reveals persistent T2 hyperintensity in enlarged left anteromedullary bulbar (arrow). (I) SWI 
demonstrates persistent hypointensity in the right dentate nucleus (arrow) suggestive of hemosiderin deposition.
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FIGURE 3

Timeline of clinical events of the patient. CT, computed tomography; T, temperature; WBC, white blood cells; MRI, magnetic resonance imaging; HOD, 
hypertrophic olivary degeneration.
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TABLE 1  Summary of clinical characteristics of HOD cases with infectious etiologies.

Authors, 
year

Age, 
sex

Pathogen Follow-up 
durationa

Clinical 
manifestations 
upon HOD 
development

Imaging 
features

Non-Anti-
infective 
interventionsb

Outcomes

Sabat et al. 

(2016)

62 y, Male Toxoplasmosis 3 m 	•	 Recurrent falls, 

weakness, and poor 

coordination

Right HOD Not reported Acute inpatient 

hospice for 

uncontrolled HIV

Oh (2018) 48 y, 

Female

Listeria 

monocytogenes

4 m 	•	 Lateral gaze palsy, left 

eyelid ptosis, 

dysarthria, palatal 

tremor, and vocal cord 

oscillation

Left HOD Clonazepam and 

baclofen

No response

Behzadi et al. 

(2021)

54 y, 

Female

Toxoplasmosis 6 w 	•	 Not reported Bilateral HOD Not reported Radiologically 

improved for 

infectious lesions

Tonnu et al. 

(2022)

58 y, 

Female

Streptococcus 

intermedius

4 m 	•	 Dysarthria, palatal 

myoclonus, spastic 

gait, coordination 

dysfunction, and 

Romberg sign

Right HOD Rehabilitation Symptomatically 

improved

Datta et al. 

(2024)

7 y, Male Orientia 

tsutsugamushi

2 y 	•	 Ataxia and signs of 

cerebellar involvement

Bilateral HOD Amantadine and 

symptomatic therapy

Clinically stable

HOD, hypertrophic olivary degeneration; y, years; m, months; w, weeks; HIV, human immunodeficiency virus. aDuration from the initial onset of infection to the first detection of HOD. bTo 
address the interventions specific to HOD, anti-infective agents are not reported.

seen on the contralateral side; when the lesion involves the red nucleus 
and the central tegmental tract, degeneration is seen on the same side; 
when the lesions affect the bilateral dentate nucleus, the bilateral red 
nuclei, the bilateral central tegmental tract, or both the superior 
cerebellar peduncle and the central tegmental tract, degeneration can 
be seen on both sides (Gatlin et al., 2011; Cachia et al., 2013; Gao et al., 
2022). Furthermore, bilateral HOD can also be triggered by damage to 
the left or dorsal midline of the pons of the GMT (Zheng et al., 2022). In 
this case, the lesion in the right cerebellar dentate nucleus blocked its 
inhibitory regulation of the left ION, resulting in subsequent neuronal 
overexcitation and hypertrophy of the left ION. This pathological change 
is closely related to the lesion site of the GMT system and the complex 
anatomical relationship between the GMT system and the ION.

The affected ION undergoes a series of pathological changes 
throughout the disease course, which can be categorized into six stages: 
(1) Within 24 h, no significant changes are observed; (2) Within 
2–7 days or longer, degeneration of the ION manifests; (3) After 
3 weeks, neuronal hypertrophy develops with mild ION enlargement; 
(4) Approximately 8.5 months later, both neurons and astrocytes 
undergo hypertrophy; (5) Around 9.5 months, pseudo-hypertrophy of 
the ION becomes apparent; and (6) After several years, neuronal loss 
occurs with concurrent ION atrophy and degeneration (Goto and 
Kaneko, 1981). Gliosis-induced increased water content and structural 
abnormalities manifest as T2-hyperintense signals within the ION on 
MRI (Kitajima et  al., 1994). Correspondingly, MRI characteristics 
evolve with disease course: (1) During the initial 6 months, T2-weighted 
and proton density-weighted imaging demonstrate signal hyperintensity 
without concomitant olivary hypertrophy; (2) Subsequently, both signal 
abnormality and volumetric enlargement become evident; (3) After 
3–4 years, hypertrophy gradually regresses while T2 hyperintensity 

often persists for years (Goyal et al., 2000). In this case, MRI obtained 
after the second admission (about 7 months post-onset) and at 
subsequent follow-up revealed persistent hemosiderin deposition in the 
right cerebellar hemisphere, alongside T2 hyperintensity and 
hypertrophic changes in the left ION. These imaging features 
correspond precisely to the HOD characteristics of pathological stage 
3–5 and radiographic stage 2, as defined by the temporal progression of 
ION hypertrophy and signal abnormalities. This concordance between 
clinical imaging and pathological staging provides robust diagnostic 
validation, particularly in cases where classic symptoms may be absent.

The diagnosis of HOD mainly relies on three pillars: classic clinical 
manifestations, identification of primary GMT-disrupting lesions, and 
unilateral or bilateral ION enlargement with T2 hyperintensity (Yang 
et al., 2020). Critically, this case exemplifies atypical presentations where 
patients may lack characteristic symptoms, underscoring the 
indispensable role of MRI in diagnosis. Among MRI modalities, T2-
weighted imaging (T2WI) demonstrates superior specificity for manual 
analysis, while diffusion tensor imaging (DTI) exhibits enhanced 
sensitivity and DWI offers differential clues (Steidl et al., 2022). DTI 
parameters provide quantitative biomarkers: reduced fractional 
anisotropy indicates neuronal fiber loss and demyelination, while 
increased mean diffusivity suggests decreased cellular density (Alexander 
et  al., 2007). This case utilized advanced three-dimensional post-
processing techniques to map white matter fibers through voxel-wise 
analysis of fiber direction continuity (Lazar, 2010). DTI tractography 
application, now well-established for detecting white matter abnormalities 
(Gatto et al., 2024), enables direct visualization of ION structural damage, 
providing conclusive imaging evidence for HOD diagnosis.

To review the literature, we performed a decade-long analysis 
of HOD cases secondary to intracranial infection (Table  1), 

https://doi.org/10.3389/fnhum.2025.1674100
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org


Tian et al.� 10.3389/fnhum.2025.1674100

Frontiers in Human Neuroscience 07 frontiersin.org

highlighting common characteristics. A total of five cases 
spanned ages 7–62 years, demonstrating susceptibility across all 
life stages, with causative agents including Toxoplasma gondii 
(Sabat et al., 2016; Behzadi et al., 2021), Listeria monocytogenes 
(Oh, 2018), Streptococcus intermedius (Tonnu et al., 2022), and 
Orientia tsutsugamushi (Datta et al., 2024). All patients received 
pathogen-specific antimicrobial therapy. Clinical manifestations 
of HOD centered on coordination dysfunction, notably palatal 
tremor and ataxia. It was detected typically 1.5–4 months post-
infectious onset (via follow-up MRI for primary infection or 
prolonged cryptic symptoms), yet none initially considered HOD, 
contributing to diagnostic delays. MRI consistently showed T2-
hyperintense lesions, with bilateral distribution in two cases 
(Behzadi et al., 2021; Datta et al., 2024) and unilateral lesions in 
three (Sabat et al., 2016; Oh, 2018; Tonnu et al., 2022). Outcomes 
varied, with most achieving clinical/radiological stabilization or 
partial improvement, though one case lacked outcome reports 
and another required hospice due to comorbidity. Notably, Tonnu 
et al. (2022) described HOD from bacterial abscesses with early 
symptoms, contrasting our incidental imaging without classic 
signs. This report documents hemorrhagic cerebellitis-associated 
HOD, a rare phenotype, while both studies confirm fiber 
tracking’s utility in axonal injury visualization across neurological 
disorders. Together, these cases emphasize the necessity for 
heightened HOD vigilance post-infection, with multimodal MRI 
enabling early intervention through combined antimicrobial and 
symptomatic management.

Currently, no curative treatment exists for HOD. Symptomatic 
treatment includes clonazepam, levodopa, or other dopaminergic 
agents, with deep brain stimulation as a potential option (Wang 
et  al., 2019). Cerebellospinal transcranial direct current 
stimulation combined with treadmill training shows promise in 
improving ataxia (Wang et al., 2024). In this case, diagnosis was 
achieved solely through imaging, precluding targeted intervention. 
However, the absence of symptoms necessitates vigilant follow-up 
to detect future manifestations. Preoperative neuroimaging 
evaluation of GMT anatomical risk is crucial for preventing 
iatrogenic HOD during brainstem procedures (Yun et al., 2013). 
Intraoperative GMT preservation and postoperative monitoring 
are essential.

In conclusion, this case expands the HOD etiology to include 
hemorrhagic cerebellitis, emphasizing that clinicians must consider 
HOD in post-infectious contexts even in the absence of classic 
symptoms. Early multimodal MRI (fluid-attenuated inversion 
recovery and DTI) enables timely diagnosis, while proactive 
neurocognitive surveillance may improve long-term outcomes. 
Further research into pathogen-specific mechanisms and 
neuroprotective strategies is imperative to mitigate this debilitating  
complication.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s) for 
the publication of any potentially identifiable images or data included 
in this article.

Author contributions

ST: Writing  – original draft, Writing  – review & editing. BT: 
Writing  – review & editing. KZ: Visualization, Writing  – review & 
editing. XT: Supervision, Writing – review & editing. NH: Supervision, 
Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This research was funded 
by the Noncommunicable Chronic Diseases-National Science and 
Technology Major Project (2024ZD0527700/2024ZD0527704).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fnhum.2025.1674100/
full#supplementary-material

https://doi.org/10.3389/fnhum.2025.1674100
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnhum.2025.1674100/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnhum.2025.1674100/full#supplementary-material


Tian et al.� 10.3389/fnhum.2025.1674100

Frontiers in Human Neuroscience 08 frontiersin.org

References
Akar, S., Drappatz, J., Hsu, L., Blinder, R. A., Black, P. M., and Kesari, S. (2008). 

Hypertrophic olivary degeneration after resection of a cerebellar tumor. J. Neuro-Oncol. 
87, 341–345. doi: 10.1007/s11060-008-9523-7

Alexander, A. L., Lee, J. E., Lazar, M., and Field, A. S. (2007). Diffusion tensor imaging 
of the brain. Neurotherapeutics 4, 316–329. doi: 10.1016/j.nurt.2007.05.011

Behzadi, F., Fiester, P. J., and Rao, D. (2021). Bilateral hypertrophic Olivary degeneration 
following brainstem insult: a retrospective review and examination of causative pathology. 
Neurosci. Insights 16:26331055211007445. doi: 10.1177/26331055211007445

Cachia, D., Izzy, S., Smith, T., and Ionete, C. (2013). A rare presentation of 
hypertrophic olivary degeneration secondary to primary central nervous system 
lymphoma. JAMA Neurol. 70, 1192–1193. doi: 10.1001/2013.jamaneurol.218

Castellanos, L. C. S., Gatto, R. G., Malnati, G. O. M., Montes, M. M., Uchitel, O. D., 
and Weissmann, C. (2024). Redistribution of ASIC1a channels triggered by IL-6: 
potential role of ASIC1a in neuroinflammation. Biochim. Biophys. Acta Mol. basis Dis. 
1870:166927. doi: 10.1016/j.bbadis.2023.166927

Choi, S. M. (2016). Movement disorders following cerebrovascular lesions in 
cerebellar circuits. J. Mov. Disord. 9, 80–88. doi: 10.14802/jmd.16004

Datta, A. K., Mukherjee, A., and Biswas, A. (2024). Post-infective Rhombencephalitis 
with bilateral Olivary hypertrophic degeneration. Ann. Indian Acad. Neurol. 27, 
210–212. doi: 10.4103/aian.aian_931_23

Dogan, S. N. (2020). Hypertrophic Olivary degeneration and Holmes tremor: case 
report and review of the literature. World Neurosurg. 137, 286–290. doi: 
10.1016/j.wneu.2020.02.068

Eza, K., Futamura, G., Katayama, Y., Onishi, K., and Wanibuchi, M. (2024). A 
diagnostically challenging case of brain abscess with associated hemorrhage. Surg. 
Neurol. Int. 15:346. doi: 10.25259/sni_669_2024

Fleet, J. L., Calver, R., Perera, G. C., and Deng, Z. (2020). Palato-pharyngo-laryngeal 
myoclonus with recurrent retrograde feeding tube migration after cerebellar 
hemorrhagic stroke: a case report and review of hypertrophic olivary degeneration. BMC 
Neurol. 20:222. doi: 10.1186/s12883-020-01800-6

Gao, Q., Li, Z., Guo, C., Wang, S., Liu, X., Wei, Q., et al. (2022). Hypertrophic olivary 
degeneration: a description of four cases of and a literature analysis. Quant. Imaging 
Med. Surg. 12, 3480–3488. doi: 10.21037/qims-21-1048

Gatlin, J. L., Wineman, R., Schlakman, B., Buciuc, R., and Khan, M. (2011). 
Hypertrophic olivary degeneration after resection of a pontine cavernous malformation: 
a case report. J. Radiol. Case Rep. 5, 24–29. doi: 10.3941/jrcr.v5i3.603

Gatto, R. G., Martin, P. R., Utianski, R. L., Duffy, J. R., Clark, H. M., Botha, H., et al. 
(2024). Diffusion tensor imaging-based multi-fiber tracking reconstructions can 
regionally differentiate phonetic versus prosodic subtypes of progressive apraxia of 
speech. Cortex 171, 272–286. doi: 10.1016/j.cortex.2023.08.019

Goto, N., and Kaneko, M. (1981). Olivary enlargement: chronological and 
morphometric analyses. Acta Neuropathol. 54, 275–282. doi: 10.1007/bf00697000

Goyal, M., Versnick, E., Tuite, P., Cyr, J. S., Kucharczyk, W., Montanera, W., et al. 
(2000). Hypertrophic olivary degeneration: metaanalysis of the temporal evolution of 
MR findings. AJNR Am. J. Neuroradiol. 21, 1073–1077.

Jang, L., and Borruat, F. X. (2014). Oculopalatal tremor: variations on a theme by 
Guillain and Mollaret. Eur. Neurol. 72, 144–149. doi: 10.1159/000360531

Karpuk, N., Burkovetskaya, M., Fritz, T., Angle, A., and Kielian, T. (2011). 
Neuroinflammation leads to region-dependent alterations in astrocyte gap junction 
communication and hemichannel activity. J. Neurosci. 31, 414–425. doi: 
10.1523/jneurosci.5247-10.2011

Kielian, T. (2004). Immunopathogenesis of brain abscess. J. Neuroinflammation 1:16. 
doi: 10.1186/1742-2094-1-16

Kitajima, M., Korogi, Y., Shimomura, O., Sakamoto, Y., Hirai, T., Miyayama, H., et al. 
(1994). Hypertrophic olivary degeneration: MR imaging and pathologic findings. 
Radiology 192, 539–543. doi: 10.1148/radiology.192.2.8029428

Lazar, M. (2010). Mapping brain anatomical connectivity using white matter 
tractography. NMR Biomed. 23, 821–835. doi: 10.1002/nbm.1579

Marrakchi, S., Hsain, I. H., Guelzim, Y., Ech-Cherif, N. E. K., Fikri, M., Jiddane, M., 
et al. (2024). Hypertrophic olivary degeneration secondary to a Guillain Mollaret 
triangle cavernoma: two case report. Radiol. Case Rep. 19, 3538–3544. doi: 
10.1016/j.radcr.2024.04.078

Mencinger, M., Matos, T., and Popović, K. (2021). Invasive sinus aspergillosis with 
mycotic aneurysm of the vertebral artery and subarachnoid hemorrhage - case report. 
Radiol. Case Rep. 16, 2651–2657. doi: 10.1016/j.radcr.2021.06.041

Ogut, E., Armagan, K., and Tufekci, D. (2023). The Guillain-Mollaret triangle: a key 
player in motor coordination and control with implications for neurological disorders. 
Neurosurg. Rev. 46:181. doi: 10.1007/s10143-023-02086-1

Oh, S. I. (2018). Hypertrophic Olivary degeneration following Listerial 
Rhombencephalitis. Can. J. Neurol. Sci. 45, 593–595. doi: 10.1017/cjn.2018.324

Orita, T., Fujii, M., Hayashi, M., Fudaba, H., and Aoki, H. (1987). Brain abscess with 
hemorrhage. Neuroradiology 29, 576–577. doi: 10.1007/bf00350446

Patay, Z., Enterkin, J., Harreld, J. H., Yuan, Y., Löbel, U., Rumboldt, Z., et al. (2014). MR imaging 
evaluation of inferior olivary nuclei: comparison of postoperative subjects with and without 
posterior fossa syndrome. AJNR Am. J. Neuroradiol. 35, 797–802. doi: 10.3174/ajnr.A3762

Sabat, S., Mannering, N., and Agarwal, A. (2016). Hypertrophic olivary degeneration: case 
series and review of literature. J. Neurol. Sci. 370, 180–186. doi: 10.1016/j.jns.2016.09.055

Sechi, E., Parks, N. E., Koeller, K. K., and Flanagan, E. P. (2019). Hypertrophic olivary 
degeneration mimics relapse in neuromyelitis optica spectrum disorder. Neurology 92, 
343–344. doi: 10.1212/wnl.0000000000006930

Shaikh, A. G., Hong, S., Liao, K., Tian, J., Solomon, D., Zee, D. S., et al. (2010). 
Oculopalatal tremor explained by a model of inferior olivary hypertrophy and cerebellar 
plasticity. Brain 133, 923–940. doi: 10.1093/brain/awp323

Steidl, E., Rauch, M., Hattingen, E., Breuer, S., Schüre, J. R., Grapengeter, M., et al. 
(2022). Qualitative and quantitative detectability of hypertrophic olivary degeneration 
in T2, FLAIR, PD, and DTI: a prospective MRI study. Front. Neurol. 13:950191. doi: 
10.3389/fneur.2022.950191

Tartaglione, T., Izzo, G., Alexandre, A., Botto, A., Di Lella, G. M., Gaudino, S., et al. 
(2015). MRI findings of olivary degeneration after surgery for posterior fossa tumours 
in children: incidence, time course and correlation with tumour grading. Radiol. Med. 
120, 474–482. doi: 10.1007/s11547-014-0477-x

Tastan, B., and Heneka, M. T. (2024). The impact of neuroinflammation on neuronal 
integrity. Immunol. Rev. 327, 8–32. doi: 10.1111/imr.13419

Tonnu, A., Hunt, R., Zervos, T., Hamilton, T., Tyrrell, C., and Robin, A. M. (2022). 
Hypertrophic olivary degeneration and palatal myoclonus from a Streptococcus 
intermedius infection of the brain: illustrative case. J. Neurosurg. Case Lessons 
3:Case2265. doi: 10.3171/case2265

Van Eetvelde, R., Lemmerling, M., Backaert, T., Favoreel, N., Geerts, B., Sommeling, C., 
et al. (2016). Imaging features of hypertrophic Olivary degeneration. J. Belg. Soc. Radiol. 
100:71. doi: 10.5334/jbr-btr.1065

Wang, X. C., Cai, N. Q., Cheng, X. P., Zhang, L., Wang, W. Z., Ni, J., et al. (2024). 
Short-term efficacy of Cerebello-spinal tDCS and body weight-supported treadmill 
training in the hypertrophic Olivary degeneration: a rare case report. Cerebellum 23, 
1722–1726. doi: 10.1007/s12311-023-01650-1

Wang, H., Wang, Y., Wang, R., Li, Y., Wang, P., Li, J., et al. (2019). Hypertrophic olivary 
degeneration: a comprehensive review focusing on etiology. Brain Res. 1718, 53–63. doi: 
10.1016/j.brainres.2019.04.024

Yang, J., Yang, J., Li, B., and Bao, L. (2020). Transient palatal tremor and action 
induced foot and leg dystonia due to hypertrophic Olivary degeneration: a case report. 
J. Stroke Cerebrovasc. Dis. 29:105147. doi: 10.1016/j.jstrokecerebrovasdis.2020.105147

Yun, J. H., Ahn, J. S., Park, J. C., Kwon, D. H., Kwun, B. D., and Kim, C. J. (2013). 
Hypertrophic olivary degeneration following surgical resection or gamma knife 
radiosurgery of brainstem cavernous malformations: an 11-case series and a review of 
literature. Acta Neurochir. 155, 469–476. doi: 10.1007/s00701-012-1567-y

Zheng, B., Wang, J., Huang, X. Q., Chen, Z., Gu, G. F., and Luo, X. J. (2022). Bilateral 
hypertrophic Olivary degeneration after pontine hemorrhage: a case report. World J. 
Clin. Cases 10, 289–295. doi: 10.12998/wjcc.v10.i1.289

https://doi.org/10.3389/fnhum.2025.1674100
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://doi.org/10.1007/s11060-008-9523-7
https://doi.org/10.1016/j.nurt.2007.05.011
https://doi.org/10.1177/26331055211007445
https://doi.org/10.1001/2013.jamaneurol.218
https://doi.org/10.1016/j.bbadis.2023.166927
https://doi.org/10.14802/jmd.16004
https://doi.org/10.4103/aian.aian_931_23
https://doi.org/10.1016/j.wneu.2020.02.068
https://doi.org/10.25259/sni_669_2024
https://doi.org/10.1186/s12883-020-01800-6
https://doi.org/10.21037/qims-21-1048
https://doi.org/10.3941/jrcr.v5i3.603
https://doi.org/10.1016/j.cortex.2023.08.019
https://doi.org/10.1007/bf00697000
https://doi.org/10.1159/000360531
https://doi.org/10.1523/jneurosci.5247-10.2011
https://doi.org/10.1186/1742-2094-1-16
https://doi.org/10.1148/radiology.192.2.8029428
https://doi.org/10.1002/nbm.1579
https://doi.org/10.1016/j.radcr.2024.04.078
https://doi.org/10.1016/j.radcr.2021.06.041
https://doi.org/10.1007/s10143-023-02086-1
https://doi.org/10.1017/cjn.2018.324
https://doi.org/10.1007/bf00350446
https://doi.org/10.3174/ajnr.A3762
https://doi.org/10.1016/j.jns.2016.09.055
https://doi.org/10.1212/wnl.0000000000006930
https://doi.org/10.1093/brain/awp323
https://doi.org/10.3389/fneur.2022.950191
https://doi.org/10.1007/s11547-014-0477-x
https://doi.org/10.1111/imr.13419
https://doi.org/10.3171/case2265
https://doi.org/10.5334/jbr-btr.1065
https://doi.org/10.1007/s12311-023-01650-1
https://doi.org/10.1016/j.brainres.2019.04.024
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105147
https://doi.org/10.1007/s00701-012-1567-y
https://doi.org/10.12998/wjcc.v10.i1.289

	Hypertrophic olivary degeneration secondary to brain abscess: a case report and literature review
	Introduction
	Clinical and imaging data
	Discussion

	References

