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Hypertrophic olivary degeneration 
(HOD) is a transsynaptic degeneration, 
occurring subsequent to a lesion involving 
dentato-rubro-olivary pathway, also called 
the Guillain-Mollaret triangle.1 Any lesions 
involved in any components of this pathway 
from dentate nucleus to inferior olivary nucleus 
can lead to the loss of afferent signals into 
inferior olivary nucleus and cause HOD.2

The clinical manifestations of HOD are variable. 
Palatal tremor, dentate-rubral tremor, ocular 
myoclonus and cerebellar symptoms including 
ataxia are classically associated clinical findings 

of HOD.3 Patients also may represent no clinical 
manifestations associated with HOD and 
diagnosis of HOD can be made with routine 
surveillance magnetic resonance imaging 
(MRI).4

Rhythmic involuntary jerking movements 
are frequent presentation of HOD, however 
persistent hiccups had not yet been reported in 
children with HOD. We report a pediatric case 
of persistent hiccups associated with unilateral 
HOD.

Case Report

A 17-year-old male patient admitted with 
complaints of persistent hiccups over a period 
of 5 days.  Two years ago, he presented with 
postural tremor and was diagnosed with 
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ABSTRACT

Background. Hypertrophic olivary degeneration (HOD) is a rare degenerative disorder that is thought to occur 
subsequent to a disruption of the dentate-rubro-olivary pathway. 

Case. We report a pediatric case of unilateral HOD presented with persistent hiccups and palatal tremor. 
Radiological examination of diaphragm was normal considering ultrasound and chest x-ray.  On T2WI 
(weighted images) and Fluid Attenuated Inversion Recovery (FLAIR) images, hyperintense enlargement of 
the right inferior olivary nucleus was seen. No abnormal enhancement was detected on post-contrast scans 
and no evidence of restricted diffusion was seen. Susceptibility weighted imaging (SWI) sequences revealed 
a chronic hemorrhage involving the medulla oblongata and cerebellum. Cranial magnetic resonance imaging 
(MRI) findings were consistent with unilateral HOD. Palatal tremor and dentate-rubral tremor are frequent 
presentation of HOD, however to our knowledge persistent hiccups had not yet been reported in children with 
HOD. 

Conclusion. We highlight a pediatric case of unilateral HOD, which presented with persistent hiccups. 
Awareness of clinical and radiological findings of HOD is important to avoid misinterpretation as a mass lesion, 
an ischemic event, or a demyelinating disease and provide adequate management.
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unilateral HOD. He did not develop any 
additional clinical features of HOD such as 
ocular myoclonus or ataxia within two years. He 
was the fourth child of consanguineous parents 
with no relevant medical familial history. He 
was born full term after a normal pregnancy. His 
history revealed that he had another episode of 
persistent hiccups for 3 days two months ago. 
On physical examination, his weight, height, 
and head circumference were normal for his age. 
There were no organomegaly or dysmorphic 
features. Neurologic examination was normal, 
except for postural tremor and palatal tremor. 

Hemoglobin level, serum electrolytes, renal 
function, liver function and thyroid function 
tests were normal. Radiological examination 
of diaphragm was normal considering 
ultrasound and chest x-ray. Right inferior 
olivary nucleus was enlarged and hyperintense 
on both T2WI (weighted images) and Fluid 
Attenuated Inversion Recovery (FLAIR) 
images, no enhancement detected after contrast 
administration. No evidence of restricted 
diffusion was seen. Susceptibility weighted 
imaging (SWI) sequences revealed a chronic 
hemorrhage involving the medulla oblongata 
and cerebellum. Cranial MRI findings were 
consistent with unilateral HOD (Fig 1). 
Hematologic and coagulation parameters were 
normal. Magnetic resonance angiography 
demonstrated no evidence of vascular 
malformation.

For further genetic investigation of possible 
metabolic disease, TruSight Inherited Disease 
Sequencing Panel (Illumina Inc.) was used. This 
gene panel covered 552 genes including POLG 
and SURF1 genes associated with HOD. Next 
generation sequencing analysis of TruSight 
Inherited Disease Sequencing Panel did not 
reveal a pathogenic mutation associated with 
the patient’s phenotype. Serum ceruloplasmin 
level was 292 mg/L (200-600mg/L). Serum 
autoantibodies including antinuclear antibody, 
anti-double stranded DNA, HLA-B51 for 
systemic vasculitis were negative. A written 
informed consent was obtained from the 
parents of the patient.

Discussion

We identified a pediatric case of unilateral HOD 
present with persistent hiccups and palatal 
tremor. Hypertrophic olivary degeneration can 
be associated with synchronous movements 
of the larynx, pharynx, diaphragm, and 
facial muscles.5 Palatal tremor and dentato-
rubral tremor are the most specific rhythmic 
involuntary movements attributable to 
HOD. The exact mechanism underlying the 
synchronous movements remains unclear but 
the accepted hypothesis involves the loss of 
GABAergic inhibitory cerebellar afferents of 
the dentate-olivary tract. Olivary neurons are 
believed to have intrinsic oscillator property and 
decreased GABAergic descending inhibition 
leads to hypersynchronous discharge.6,7 

Histologically, there is vacuolar cytoplasmic 
degeneration and an increase in the number 
of astrocytes resulting in hypertrophy of the 
affected inferior olivary nucleus neurons which 
most frequently develops weeks or months 
secondary to disruption of the dentate-rubro-
olivary tract. Which is followed by subsequent 
atrophy and gliosis within 3-4 years.3,8

MRI findings of HOD is classical and problem 
solving, in which inferior olivary nucleus has 
both an increased signal intensity in T2WI and 
FLAIR images and hypertrophic. The absence 
of contrast enhancement is important as it 
differentiates HOD from malignant tumors and 
inflammation and the absence of restricted 
diffusion differentiates from ischemic event.9 

The most common causes of HOD are 
hemorrhage, tumor, trauma and vascular 
malformations. Hypertrophic olivary 
degeneration has been also reported in 
metabolic, infectious, neurodegenerative disease 
and metronidazole intoxication. Prognosis 
depends on the underlying etiology.10-12 In one 
in every five patients with HOD no cause can 
be identified.9 Resection of posterior cranial 
fossa tumors and cavernous angioma leading 
to hemorrhage which subsequently developed 
HOD have been  reported.6,8 In our patient, 
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chronic hemorrhage involving the medulla 
oblongata and cerebellum caused the ipsilateral 
HOD however the etiology of hemorrhage 
couldn't be found.

Persistent hiccups can indicate a number of 
different neurological diseases such as cerebral 
injury, encephalitis/meningitis, neuromyelitis 

optica, multiple sclerosis, or cerebrovascular 
diseases. Cranial MRI should be performed 
to determine the underlying neurological 
disease.13,14

In conclusion, HOD is a rare degenerative 
disorder that is thought to occur subsequent 
to a disruption of the dentate-rubro-olivary 

Fig. 1. a. Axial T2WI shows increased signal and enlargement of right inferior olivary nuclei. b. Axial T1WI 
shows hypointensity in right inferior olivary nuclei with no enhancement on contrast enhanced MRI. c. Axial 
apparent diffusion coefficient (ADC) image shows shows enlarged hyperintense inferior olivary nucleus with 
no diffusion restriction. d. SWI sequences shows a chronic hemorrhage involving the medulla oblongata and 
cerebellum.



Arıcan P, et al Turk J Pediatr 2020; 62(2): 343-346

The Turkish Journal of Pediatrics ▪ March-April 2020346

pathway. There is limited data in the literature 
about the clinical and radiological features 
of this disease in pediatric populations. We 
highlight a pediatric case of unilateral HOD, 
which presented with persistent hiccups. 
Hiccups was described in neuro-Behcet related 
to HOD15 however to our knowledge it has 
not been described in children with unilateral 
HOD in the literature. Awareness of clinical 
and radiological findings of HOD is important 
to avoid misinterpretation as a mass lesion, an 
ischemic event, or a demyelinating disease and 
provide adequate management.
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