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Demyelinating disorders of the central nervous system are diseases that affect the 
optic nerves, brain, and spinal cord, leading to visual loss, brainstem dysfunction, and 
locomotor dysfunction. Intractable vomiting is a rare phenomenon seen due to the 
involvement of the medulla oblongata in neuromyelitis optica, a rare autoimmune 
demyelinating disorder. We present our experience with a 33-year-old male who pre-
sented to our facility with complaints of intractable hiccups. After extensive evalua-
tion, he was found to have parainfectious myelitis. His symptoms completely resolved 
following institution of appropriate therapy. Through this report, we hope to bring 
attention to an unusual cause of intractable hiccups that may often go undiagnosed 
in general practice.
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Introduction

Recurrent nausea and vomiting is a frequent symptom gen-
erally dealt with in general medicine, gastroenterology, and 
surgical outpatient clinics or emergency. There are several 
causes ranging from infection to chronic medical conditions.1 
At times, raised intracranial pressure can cause vomiting. At 
times, there can be hiccups which can be persistent due to a 
repeated diaphragmatic contraction paralleling a sudden glot-
tic closure.2 The centers controlling hiccups and vomiting are 
located in medulla oblongata.3 Intractable hiccups, which last 
for more than 48 hours, may sometimes be the only present-
ing feature of demyelinating disorders such as neuromyelitis 
optica (NMO). Reports on intractable hiccups in demyelinat-
ing disorders without brainstem lesion are rare. An unusual 
case of isolated myelitis presenting with intractable hiccups 
is reported.

Case Report
A 33-year-old male patient presented with complaints 
of low-grade fever for 6 to 7 days, recurrent vomiting for 
4 to 5 days, and persistent hiccups since 4 days. He was also 
having unsteadiness of gait and decreased sleep, primarily 

due to incessant hiccups. There was no associated headache, 
seizure, difficulty in vision, hearing, chewing, swallowing, or 
limb weakness and no sphincteric complaints. There was no 
history of dyspepsia, malabsorption, chest pain, or chest dis-
comfort. There were no significant comorbidities, cardiovas-
cular, cerebrovascular, or similar illness in the past. He was 
chronic smoker for 4 years.

At presentation, general physical and systemic examina-
tion was unremarkable. Nervous system evaluation was nor-
mal except mild gait ataxia. Hematological and biochemical 
tests including complete blood count, liver function, kidney 
function tests, and serum electrolytes were normal. Peripheral 
blood smear for malarial parasite and serology for dengue was 
negative. Serology for HIV and Hepatitis B and C were nega-
tive. Electrocardiography (ECG) was normal. Mantoux test 
after 48 hours was negative. Cerebrospinal fluid (CSF) exam-
ination showed normal sugar (45 mg/dL), elevated protein 
level (181 mg/dL), and cells (500/cumm) which were predom-
inantly lymphocytes. CSF was negative for India ink, Gram’s 
stain, Ziehl–Neelson stain, and aerobic cultures. CSF for TB PCR 
(polymerase chain reaction for mycobacteria in tuberculosis) 
and CSF aquaporin antibody was also negative. Electrophysi-
ological studies including visual evoked potentials and brain-
stem auditory evoked potentials were normal. Multiplanar 
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images of brain and whole spine were acquired using GE dis-
covery 750 W 3T magnetic resonance imaging (MRI). MRI of 
brain was normal, while MRI of spine showed long segment 
T2 hyperintensity in dorsal spinal cord extending up to conus 
medullaris without any cord expansion (►Fig. 1).

At the onset the hiccups were treated empirically with 
metoclopramide, ondansetron, baclofen, clonazepam, and 
antacids without any relief.  As on MRI results, the possibility 
of myelitis of probable parainfectious etiology was considered, 
the patient was given injectable methylprednisolone 1 g 
intravenously for 5 days. Hiccups stopped on day 2 of meth-
ylprednisolone. The patient was subsequently discharged on 
short course of oral steroids. He remained asymptomatic on 
follow-up.

Discussion
Hiccups are caused by a repetitive and involuntary contrac-
tion of the diaphragm accompanied by sudden glottic closure.2 
There are peripheral, as well as central, causes for vomiting 
and hiccups. Intractable hiccup is defined by hiccups and 
nausea lasting more than 48 hours, despite common thera-
peutic management.3 Apart from gastroenterological causes, 
intractable hiccups are commonly encountered in inflamma-
tory demyelinating diseases such as NMO and rarely in multi-
ple sclerosis.4 The present case highlights the rare occurrence 
of intractable hiccups in isolated myelitis.

Mechanism of hiccups in demyelinating disorders is 
unclear. The dorsomedial medulla oblongata (including area 
postrema, nucleus tractus solitarius, ventrolateral respira-
tory center, and nucleus ambiguous) have the hiccup and 
vomiting centers. In NMO, the primary inflammatory targets 
are the astrocytes, specifically in the area postrema, where 
the binding of immunoglobulin (Ig) G antibodies to astro-
cytic aquaporin AQP4 water channels result in nausea and 
vomiting.3,5,6 Very rarely, an isolated spinal cord lesion may 
stimulate the hiccups reflex arc activating the hiccup cen-
ter and resulting in intractable hiccups. As per hiccup reflex 
arc suggested by Kahrilas and Shi, the vagus, phrenic, and 
sympathetic nerves of T6 to 10 are the afferents, while the 
phrenic and vagus nerves are the efferents.7 The reflex cen-
ter is located at the anterior horns at C3 to 5 level and the 
medulla oblongata and further regulated by the cerebral cor-
tex, limbic system, and the hypothalamus. Thus, the hiccup 
center may be activated by cervical cord lesions and be the 
mechanism in the present case.

The classical demyelinating disorder in which refractory 
vomiting and hiccups may rarely be the sole manifestation of 
the first attack, is NMO, which was first described by Eugene 
Devic in 1894.8,9 Oversight may lead to the diagnosis being 
missed at this stage leading to delay in treatment and fur-
ther complications. NMO spectrum disorder (NMOSD) is 
now recognized to be a relapsing disease rather than purely 
a monophasic disorder including atypical presentations, 

Fig. 1 T2-weighted sagittal (A–C) and axial (D–F) images of 3T MRI of spine at the level of cervicodorsal (A,C), dorsal (B,D), and dorsolumbar 
(C,F) regions demonstrating central cord hyperintensity extending from dorsal level to conus medullaris consistent with long segment myelitis.
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such as hypersomnia, intractable hiccups, nausea, vomit-
ing, transient elevation of creatine kinase level, and painful 
tonic limb spasm. As per the diagnostic criteria for NMOSD, 
the core clinical presentations include the six neuroanatomic 
locations of optic nerve, spinal cord, area postrema (dorsal 
medulla), diencephalon, brainstem, and cerebrum.10 There-
fore, a linear medullary MRI lesion in the area postrema may 
indicate the diagnosis of NMOSD even when the classical 
clinical criteria are not met, thereby necessitating aquaporin 
antibody testing. In the absence of aquaporin antibody, the 
diagnosis of NMOSD could not be considered in this patient 
as per the present guidelines.

An extensive review of literature has suggested only two 
reported cases of myelitis presenting with hiccups till date.11 
Of six patients with cervical lesions without brain or medulla 
oblongata lesions having hiccups lasted from 2 to 23 days 
(average: 9.33 ± 8.64 days). Of these, one patient had acute 
myelitis and another recurrent myelitis with long segment 
involvement. The rest had NMO and multiple sclerosis. 
The duration of hiccups in these patients was 2 and 3 days, 
respectively, and both responded well to methylprednisolone 
with subsequent recurrence as noted in the present report.

In the case reported here, the diagnosis of isolated parain-
fectious myelitis was considered due to the monophasic pre-
sentation in the absence of involvement of other sites in the 
neuraxis, clinically and radiologically. The presence of fever 
and CSF pleocytosis also supported parainfectious myeli-
tis. This clinicoradiological picture and absence of aqua-
porin antibodies presently differentiated from the NMOSD. 
However, the myelin oligodendrocyte glycoprotein (MOG) 
antibodies were not tested for due to lack of availability. 
Thus, the recently described entity of MOG–IgG-associated 
optic neuritis, encephalitis, and myelitis (MONEM) may exist 
in this patient.12 Long-term follow-up of the patient may 
further clarify the diagnosis.

Conclusion
Contrary to general belief, intractable hiccups can be asso-
ciated with nonsurgical neurological conditions. Demye-
linating disorders like NMOSD are an important cause of 
intractable hiccups and, at times, its sole manifestation. In 
absence of aquaporin antibodies, NMO could still be consid-
ered, though the mandated criteria were not met. This case 
demonstrates the rare situation of isolated parainfectious 

myelitis, currently not classifiable as NMO, presenting as 
intractable hiccups and subsequent immediate, and lasting 
response to immunosuppression.
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