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Intractable Hiccups: The Role of Cerebral MR in Cases without

Systemic Cause

K. Marsot-Dupuch, V. Bousson, J. Cabane, and J. M. Tubiana

PURPOSE: To look for central nervous system abnormalities as possible causes of intractable
hiccups. METHODS: Of a series of 50 patients with chronic (ie, lasting more than 48 hours)
hiccups, a prospective study identified a subgroup of 9 patients with no clinical or gastroesopha-
geal abnormalities (according to endoscopy, pH monitoring, and manometry). We performed in all
9 patients brain and upper cervical cord MR examination with precontrast and postcontrast T1- and
T2-weighted sequences. A study of the last cranial nerves was done with thin T2-weighted imaging
(constructive interference in a steady state sequence). The cervical cord and parapharyngeal
space were systematically explored using coronal T2- and sagittal T1-weighted imaging.
RESULTS: Five of these 9 patients had definite MR abnormalities located in the temporal lobe (3
cases), cerebellopontine angle (1 case), or areas of high signal intensity compatible with demy-
elination (1 case). The relationship between hiccups and infratentorial abnormalities in 2 cases was
doubtful (vascular loop and prominent posterior condylar canal). MR findings in 2 cases were
considered normal. CONCLUSIONS: Brain MR is a useful investigation in patients with chronic
hiccups when gastroesophageal lesions are either excluded or too mild to account for an intractable
hiccup.

Index terms: Brain, abnormalities and anomalies; Brain, magnetic resonance; Magnetic resonance,

indications
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Acute hiccup (singultus) is a benign, fre-
quent, and transient phenomenon most com-
monly caused by overdistension of the stomach
from overeating, eating too fast, alcohol inges-
tion, tobacco use, or sudden changes of gastro-
intestinal temperatures. It is an involuntary
spasmodic contraction of the inspiratory mus-
cles associated with an upper airway closure
causing a peculiar sound.

In contrast, intractable hiccup is an uncom-
mon, chronic, and incapacitating disturbance
defined as hiccup bouts lasting more than 48
hours or recurring despite various treatments
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and affecting male subjects more than female
(81% in a retrospective study of the Mayo Clinic
carried out on 220 patients) (1). This rare clin-
ical symptom often results (93%) from an un-
derlying serious pathologic process (2). There-
fore, looking for a cause by a systematic
diagnostic approach is mandatory for effective
treatment of persistent hiccups. Gastrointestinal
diseases emerged recently as the most frequent
causes to search for, because approximately
two thirds of those patients have a gastroesoph-
ageal reflux (3).

Our purpose was to perform brain magnetic
resonance (MR) in a selected group of patients
with chronic hiccups in whom other causes
were ruled out, to evaluate for intracranial dis-
ease as the possible cause of the chronic hic-
cups, and to characterize and locate such cen-
tral nervous system disease.

Materials and Methods

Nine patients were evaluated with MR in this study
between September 1993 and July 1994. All were referred
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for attacks of hiccups intractable to various therapeutic
approaches lasting from 12 days to 30 years (average, 7
years).

During the study period 50 patients with chronic hic-
cups were treated by a multidisciplinar research team de-
voted to the study of hiccups. This team included a pneu-
mologist, a gastroenterologist, an ear, nose, and throat
specialist, and a neurologist and was under the responsi-
bility of a medical internist professor. The patients were
investigated according to a standardized three-step proto-
col to look for the main known causes of hiccups. The first
stage was to gather the medical history, the chronology of
hiccup bouts, and the associated present symptoms. The
patients underwent physical examination including blood
tests and chest x-ray. Second, gastroesophageal investi-
gations were systematically performed including manom-
etry, pH monitoring, and endoscopy. Furthermore, we per-
formed a cervicothoracic computed tomographic scan to
look for thoracic hiccup causes that may occur along the
course of the phrenic or vagus nerves. The majority of our
patients were treated at this stage, because the gastro-
esophageal disorders are the main cause of hiccups. The
third-stage brain MR was performed only for those patients
in whom either stages 1 and 2 yielded no satisfactory
results, maximum esophageal treatment failed to cure the
hiccups, or associated neurologic symptoms (paresthesia,
seizures, etc) were present at the initial clinical examina-
tion. Thus only 9 patients were included in the present
study.

All examinations were performed on a 1-T supercon-
ductive MR scanner. The noncontrast MR included axial,
coronal, and sagittal spin-echo T1-weighted images (500/
15/2 [repetition time/echo time/excitations]) and axial T2-
weighted images (3500/19,93/2). Thin coronal T2-
weighted images were performed to study the cervical
cord. Postcontrast T1-weighted images in axial and coro-
nal views were obtained immediately after intravenous
injection of 0.2 mmol/kg gadoterate dimeglumine using
identical precontrast parameters. Fine study of root entry
zone of 9th, 10th, and 11th cranial nerves was always
performed, using a three-dimensional Fourier transform
constructive interference in steady state sequence (50/20/
8/2), allowing contiguous 0.7-mm T2-weighted images.
This gradient-echo sequence delineates the pathway of
nerves as a fine, linear hypointense structure surrounded
by the high signal of cerebrospinal fluid. Computed to-
mography was performed only when bone abnormalities
or brain calcifications were suspected by MR. All imaging
investigations were evaluated by two unblinded neurora-
diologist reviewers, looking for brain abnormalities, cer-
ebellopontine angle diseases, cervical cord abnormalities,
and parapharyngeal lesions especially close to the jugular
foramen.

Results

The main features characteristic of the nine
patients studied with MR are depicted in Table
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1. All were men. They were 34 to 83 years of
age with a mean of 57 years. The onset of
hiccups was always sudden. In three cases, hic-
cups appeared simultaneously with a first at-
tack of seizures (case 5), Listeria meningoen-
cephalitis (case 9), or after a C1-2 herpes
zoster (case 8). All these nine patients had a
long invalidating history of hiccups (average, 7
years), except one case (case 7), in which hic-
cups lasted only 12 days and spontaneously
disappeared with no recurrence until now. In
two cases, hiccups were at the origin of a severe
weight loss (more than 12 kg; cases 3 and 9),
and in one, it caused a severe mental stress
(case 5). Associated neurologic symptoms
were found by clinical examination in four cas-
es: attacks of inferior limb paresthesia (case 1),
seizures (case 5), Listeria meningoencephalitis
(case 9), and C1-2 herpes zoster (case 8). Six
cases had associated digestive diseases: three
hiatus hernia (cases 2, 3, and 4) and four gas-
trointestinal reflux (cases 3, 4, 7, and 9).
Despite the hiccup bouts, MR examination
was always of enough quality to identify the
brain abnormalities in T1- and T2-weighted se-
quences. Thin T2-weighted images were of
poor quality in three cases because of patient
movement or pulse artefacts. MR study de-
picted brain abnormalities in seven cases. Su-
pratentorial lesions were found in four patients,
three in the temporal lobe (left side, two; right
side, one), and one had diffuse high-signal-
intensity T2 lesions in the white matter. The
temporal lesions were an arteriovenous malfor-
mation (case 4, Fig 1), an intracranial neo-
plasm with features suggesting an oligodendro-
glioma (case 5), and a scar of Listeria
encephalitis (case 9, Fig 2). Infratentorial ab-
normalities were depicted in three patients, one
with a brain stem lesion (case 3, Fig 3) infiltrat-
ing the root entry zone of the last cranial nerves
and one with a bone variant compressing infero-
medially the 9th and 10th nerve bundle, in the
cerebellopontine angle (case 2, Fig 4). The lat-
ter presented with small brain stem infarcts and
a vascular loop of the vertebral artery close to
the root entry zone of the cranial 9th and 10th
nerves (case 8, Fig 5). All these three last
anomalies were well depicted on thin T2-
weighted images. Demyelinating disease corre-
lated to clinical symptoms and perturbed cere-
brospinal fluid analysis suggesting multiple
sclerosis was seen in case 1. The cervical cord
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Fig 1. Case 4, MR axial T2-weighted image (3500/93/1) (A)
and postcontrast sagittal T1-weighted image (500/15/2) (B)
show left frontotemporal round and serpentine areas of signal void
(curved arrows) (A and B) with a large draining vein (arrow)
leading into the vein of Galen (A): frontotemporal arteriovenous
malformation.

and the upper parapharyngeal space appeared
normal in all the patients.

Discussion

Although rare, persistent hiccups can be a
very unpleasant and even debilitating disease
causing mental stress, dehydratation, weight
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Fig 2. Case 9, coronal T2-weighted MR image (2600/93/2)
shows a high-intensity triangular area (curved arrow) in the right
temporal lobe: sequela of a listeria encephalitis.

loss, and even death (4). This largely neglected
symptom was only recently evaluated by a
careful investigation led by a specialized medi-
cal team devoted to chronic hiccups. Large pro-
spective studies on the affected population can
be the clue to an improved knowledge and un-
derstanding of the causes and the treatment of
hiccups.

Until recently, many physiopathogenic hy-
potheses in the genesis of hiccups were consid-
ered, such as seizures, fetal breathing or gasp-
ing, chronobiological disturbance, or a post-
anoxic syndrome (1, 2). Today, even if its phys-
iopathology remains unclear, hiccups is
thought to be related to a stimulation, probably
by damage or irritation, of one or more portions
of the so-called hiccup reflex arc (Fig 6). The
central coordination of hiccuping is not well de-
fined. A brain stem hiccup center near the re-
spiratory center in the medulla has been postu-
lated by some authors. More recent studies
attributed it to a nonspecific anatomic location
in the spinal cord between C-3 and C-5 seg-
ments. Furthermore, supratentorial areas likely
play a role in the genesis of hiccups by a stim-
ulation of this reflex arc or by a decrease of
normal inhibition(s) of hiccup neurons. The
main reported key zones seem to be the hypo-
thalamus (5), the temporal areas (6), and the
reticular activating substance (5, 7). Therefore,
any process occuring along this reflex arc can
promote chronic hiccups. The length of this arc
suggests the multitude of possible pathologic
organic processes in question (Table 2).
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Fig 3. Case 3, postcontrast axial T1-weighted MR image (450/5/5) (A), 1-mm T2-weighted 3-D Fourier transform constructive
interference in steady state MR sequence (50/20/8/1) (B), and computed tomographic scan, 2-mm thickness, soft window setting (C).
A large extraaxial enhancing process spreads within the left lateral recess of the fourth ventricle. There is compression of the fourth
ventricle with an enhancement of the last cranial nerves (arrow) (A). T2-weighted image (B) shows the relationship between the brain
stem mass (small arrows) and the root entry zone of the last cranial nerves (arrow). Note the small calcifications (arrow) depicted by

computed tomography (C) and the large posterior postsurgical scar from a previous cerebellar tumor removal (cavernoma).

Gastroesophageal disorders (mainly reflux
esophagitis) are by far the most frequent causes
of chronic hiccups (7, 8). The frequency of the
other causes of hiccups is unknown. In fact, to
our knowledge, the literature contains mainly
anecdotal reports of chronic hiccups. We hy-
pothesized that brain abnormalities could be
prevalent among patients with hiccups, espe-
cially those without esophageal explanation.
Previous literature already stressed that hiccups
might be the sole or prevalent manifestation of
intracranial processes (2, 6-10). This hypothe-
sis seems to be validated by our results. Ac-
cording to them and to the literature, brain MR
studies in patients with hiccups should include
the brain, the brain stem, the cervical cord, and
the root entry zone of the last cranial nerves.

Therefore the coronal plane is mandatory to
analyze all these key areas in a same sequence.
The 3-D Fourier transform constructive interfer-
ence in steady state sequence, thanks to its thin
T2-weighted axial contiguous sections, may de-
pict the root entry zone of the 9th, 10th, and
11th nerves and any vascular or bone structures
that could give rise to a nervous compression of
the last cranial nerves.

Our data (seven abnormalities of nine inves-
tigated patients) suggest that central nervous
system diseases are encountered in a signifi-
cant number of patients with hiccups. The le-
sions varied in location and appearance. Two
key zones appeared more affected: the tempo-
ral lobe area and the bulbopontine sulcus, close
to the retroolivary area. These lesions were sig-

Fig 4. Case 2, CT scan (A), bone win-
dow setting, and postcontrast axial (B) T1-
weighted MR images (540/15/4). Axial CT
(A) shows a left round foramenlike hole
(arrow), suggesting a prominent unilateral
posterior condylar canal. Postcontrast T1-
weighted image (B) shows a bright periph-
eral enhancement (arrow) with a low-signal-
intensity area suggesting flow within the
posterior condylar canal. Note the enhanc-
ing linear structure located medially (curved
arrow) and the asymmetry of size of the
jugular veins.
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Fig 5. Case 8, 1-mm axial T2-weighted,
3-D Fourier transform constructive interfer-
ence in steady state MR sequence (A) shows
a left vertebral artery loop (arrow) close to
the root entry zone of the last cranial nerves
(curved arrow). Postcontrast T1-weighted
MR image (500/15/2) (B) depicts a small
round enhancing mass (arrow) caused by
the vascular structures crossing the nerves.

nificantly predominant on the left side (five of
six, 83%). Different lesions were found: arterio-
venous malformations, neoplasms, demyelinat-
ing disease, and a scar of encephalitis. The
other illustrated processes were debatable in the
pathogeny of hiccups: vascular loop, small

AJNR: 16, November 1995

brain stem infarcts, and bone abnormality com-
pressing the root entry zone of the last cranial
nerves. Common lesions such as atrophy and
mild occipitocervical junction abnormalities
were not considered because of their frequency
in everyday patients of the same age. In con-

Brain

» Temporal area

« Reticular activating
substance

&,

Hypothalamus

@

Center (s)
« Brainstem
« Cervical cord C3-C5

A

Vagus nerves

Phrenic nerves

Sympathetic
fibers (T6-T12)

Upper airway, Other afferences : Diaphragm
pharynx, peritoneum

Esophagus, viscera Accessory
stomach, ear, nose Resp. Muscles

Fig 6. Physiology of the hypothetical reflex arc of hiccups includes afferent input coming mainly from the diaphragm, the stomach,
the esophagus, and the ear and nose. The main routes are the phrenic and vagus nerves and the sympathetic fibers (T-6 to T-12). The
hiccup center(s) are thought to be located either in the brain stem close to the inspiratory centers or in the cervical cord between C-3
and C-5. The efferent path is mainly represented by the phrenic and vagus nerves.
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TABLE 2: Main causes of hiccups

Central nervous system
Craniocerebral injury
Neoplastic diseases
Cerebrovascular diseases
Infectious diseases
Spinal cord processes

Psychiatric

Metabolic, toxic and infectious
Renal failure, hyponatremia, herpes zoster

Ear, nose, and throat diseases

Thoracic
Pneumonia
Pleuritis
Mediastinitis
Myocardial infarction
Esophagus diseases
Diaphragm abnormalities

Abdomen
Gastric disorders
Pancreatic disorders
Hepatobiliary disorders
Subphrenic abcess
Abdominal aortic aneurysm

trast with the literature, no lesion in our series
was seen in the cervical cord or in the parapha-
ryngeal space. Association with mild gastroin-
testinal disease noted in seven of nine patients
corroborates the previous data of the literature;
a person can be affected by one or more lesions
(2, 11). The therapeutic trial with potent medi-
cal treatment enabled us to differentiate hiccups
caused by esophagitis and hiccups inducing
esophagitis (3, 12).

Detection of space-occupying lesions is an
important point not only for correct treatment of
hiccups itself, but also for treatment of the brain
lesion. Treatment of the brain lesion can elimi-
nate or decrease the hiccups. Unfortunately, a
prolonged history of hiccups (more than 30
days) can be a poor prognostic factor and is
often associated with self-perpetrating hiccups,
even if their presumed initial cause is radically
treated (13). This underlines the fact that inves-
tigations must be rapidly carried out as soon as
the first month when a bout of hiccups persists
more than 48 hours.

Identification of the brain lesion is an impor-
tant point for the treatment of the patient. The
clinical history, the cerebrospinal fluid analysis,
and/or the follow-up allow a correct diagnosis
in cases of demyelination or vascular diseases
(cases 1 and 8). In expansive or compressive
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nervous lesions, a biopsy or surgery should be
performed, and radical therapy should be car-
ried out if necessary. This opinion is promoted
by Souadjian and Cain (1). Unfortunately, nei-
ther surgery nor biopsy was performed in our
patients, because the brain process was consid-
ered inoperable (cases 3, 4, and 5), or because
the patient’s benefit from surgical procedures in
cases of vascular loop, bone compression, or
scar tissue (cases 2, 8, and 9) was doubtful.

We point out that this study is a preliminary
work. Further studies should explore the possi-
bility of brain lesions in other patients with hic-
cups, that is, those responding to the treatment
of esophagitis.

In conclusion, intractable hiccups is a symp-
tom most often related to gastroesophageal dis-
eases (two of three of the cases). The data in
our study validate our hypothesis that after ex-
cluding the responsibility of esophagitis, a brain
abnormality has to be searched for. But be-
cause no surgery was carried out on the lesions,
the cause-effect relationship between hiccups
and brain abnormalities is not proved. To con-
firm our hypothesis, functional MR can be of
value to locate the brain centers involved in
hiccups. Conversely, we should consider that
hiccups can be absent in patients presenting
with known tumors in the same areas, such as
the temporal lobe or cerebellopontine angle.
However, to find seven brain abnormalities out
of the nine MR studies performed is much higher
than expected. It is probable at least that some
of the lesions play a role in the pathogenis of
hiccups.

Brain MR seems, therefore, to be indicated as
a second-line investigation for patients with no
esophageal abnormalities or when esophageal
treatment fails to reduce hiccups. A systematic
brain MR screening for all patients with hiccups
would not be a cost-effective approach.
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