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Pneumomediastinum and subcutaneous emphysema gen-
erally occurs following trauma to the esophagus or lung. It
also occurs spontaneously in such situations of elevating intra-
thoracic pressure as asthma, excessive coughing or forceful
straining. We report here on the rare case of a man who ex-
perienced the signs of pneumomediastinum and subcutaneous
emphysema after a prolonged bout of intractable hiccup as the
initial presenting symptoms of multiple sclerosis.
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INTRODUCTION

Intractable hiccup is an uncommon and inca-

pacitating disturbance that is defined as a hiccup

bout lasting more than 48 hours. The various

diseases of the gastrointestinal system and central

nervous system (CNS) can cause this rare clinical

symptom.1-3 Pneumomediastinum and subcutane-

ous emphysema usually occurs following esopha-

geal or chest trauma. It can also occur spontane-

ously in association with asthma, excessive

coughing or forceful straining during exercise and

other situations in which the intra-thoracic pres-

sure is elevated.
4,5

Multiple sclerosis has been

reported as a rare causative CNS disease for in-

tractable hiccup.6-10 However, pneumomedias-

tinum and subcutaneous emphysema caused by

the intractable hiccup in multiple sclerosis has not

been reported. We present here a rare case of

multiple sclerosis in which pneumomediastinum

and subcutaneous emphysema initially developed

due to intractable hiccup.

CASE REPORT

A 26-year-old man was admitted due to his

intractable hiccup and subsequent vomiting. The

hiccup developed 7 days before his hospital

admission and it had persisted all week long. He

was good in health before admission. Upon

admission he was alert and fully oriented. There

was no motor weakness including the facial

muscles. The sensory examination revealed hypes-

thesia on the left face, neck and shoulder areas.

The deep tendon reflexes were normoactive and

the gag reflex was bilaterally present. Routine

laboratory studies showed normal findings except

for hypokalemia (2.8 mmol/l) and leukocytosis

(13,520/ l). The serum anti-nuclear antibody,μ

anti-double stranded DNA antibody, anti-Ro/La

antibody and anti-neutrophil cytoplasmic anti-

body were negative. Chest x-ray showed subcuta-

neous emphysema in the right anterior chest wall

and neck area, and the chest CT showed pneu-

momediastinum in the anterior mediastinum as

well as subcutaneous emphysema in the right

anterior chest wall without there being any evi-

dence of airway or esophageal injury (Fig. 1).

There was no evidence of esophageal lesion

including any perforation, except for a mild reflux

esophagitis that was detected by esophagogasrto-

duodenoscopy examination. A CNS lesion was

suspected because of the unexplained intractable

hiccup and sensory changes in the left face, neck
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and shoulder areas. Brain MRI (Signa 3.0 T, GE,

Milwaukee) performed on the 8th day after

symptom onset showed an area of high signal

intensity in the left side lower medulla oblongata

and upper cervical cord on T2-weighted imaging.

These lesions showed mild enhancement after the

gadolinium injection (Fig. 2). Cerebrospinal fluid

(CSF) examination showed eight white blood cells

and no red blood cells. The CSF protein and

glucose were 33.5 mg/dL and 72 mg/dL, and no

oligoclonal band was found. As we suspected the

medullary lesion as an inflammatory process such

as acute disseminated encephalomyelitis or the

initial manifestation of multiple sclerosis, we

treated the patient with intravenous steroid and

symptomatically controlled the hiccup with

valproic acid and baclofen. We also used prophy-

lactic antibiotics for the prevention of mediasti-

nitis. The hiccup gradually improved and disap-

peared after the medication. The follow up chest

x-ray showed no signs of subcutaneous emphy-

sema at the 5th hospital day. He was discharged

at the 10th hospital day. Six weeks after his dis-

charge from hospital, he was readmitted because

of voiding disturbance along with numbness and

weakness of both his legs. The spine MRI showed

a high signal intensity spinal cord lesion at

T11-T12 level (Fig. 3). He was diagnosed as

having multiple sclerosis, and so he was treated

with intravenous steroid, and we started sub-

cutaneous beta interferon injection to prevent

recurrence.

DISCUSSION

Spontaneous pneumomediastinum and subcu-

taneous emphysema is generally a benign, self-

limited condition that usually occurs in situations

of excessive elevated intra-thoracic pressure. This

elevated intra-thoracic pressure may occur due to

bronchial asthma, forceful straining during ex-

ercise, inhalation of drugs, childbirth, severe

cough or vomiting, as well as other activities

associated with the Valsalva maneuver. In this

case, there was no history of trauma to the chest

or esophagus, and esophagogasrtoduodenoscopy

and chest CT revealed no visible lesion of the

esophagus, lung and bronchus. Therefore, we con-

cluded that the pneumomediastinum and sub-

cutaneous emphysema were caused by the intrac-

table hiccup that lasted for several days. Spon-

taneous pneumomediastinum results from the

rupture of terminal alveoli into the lung inters-

Fig. 2. A-B. Sagittal and coronal T2 weighted Brain MRI shows a high signal intensity lesion (arrow) in the left side lower
medulla oblongata and upper cervical cord. C. This lesion shows enhancement after gadolinium injection on T1 weighted
brain MRI.

Fig. 1. Chest CT shows pneumomediastinum and sub-
cutaneous emphysema in the anterior mediastinum and
right anterior chest wall.
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titium as a consequence of a pressure gradient

existing between the periphery of the lung and

the hilum.4 This rupture causes air to dissect a

path along the pulmonary vasculature towards

the hilum. The gas then travels centrally along the

bronchoalveolar trunks, the peribronchial space or

within the lymphatics to reach the mediastinum.

We can speculate that the intractable hiccup

induced the pneumomediastinum by this de-

scribed mechanism. The hiccup is an abrupt and

involuntary contraction of the diaphragm and

intercostals muscles; it is of a reflexive origin and

is associated with the sudden closure of the

glottis. The neural pathway of hiccup has been

described as a reflex arc. The vagus nerve, the

phrenic nerve and the thoracic sympathetic

afferent fibers comprise the afferent limb of this

arc, and the efferent limb is the phrenic nerve or

the efferent fibers to the respiratory muscles. This

neural pathway is also influenced by parts the

central nervous pathway such as the respiratory

center in the brainstem, the reticular formation of

the medulla oblongata, the hypothalamus or the

temporal lobe.2-3,7 Hiccup arises when a stimula-

tive disorder occurs in one of the described path-

ways. Intractable hiccup as the presenting symp-

tom of multiple sclerosis has on rare occasion

been reported. In those cases, the plaques detected

by MRI have been located in the medulla oblon-

gata, relatively often in the tegmental region,6,9

rarely in the ventral region,8 and very rarely in the

cervical cord.7 It has been suggested that the

mechanism of intractable hiccup caused by lesions

of the central nervous pathway is the result of

disinhibition of a primitive reflex, which is nor-

mally suppressed by the descending fibers of the

CNS.10,11 In our case, the plaque located at the

lower medulla oblongata and upper cervical cord

may have been the lesion responsible for inducing

the intractable hiccup. Although there is no direct

causal relationship between multiple sclerosis and

pneumomediastinum, this case shows a rare con-

dition in which pneumomediastinum resulted

from intractable hiccup, which was the initial

presenting manifestation of multiple sclerosis.
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