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mosensitive trigger zone in the f loor of 
the fourth ventricle in the area postrema, 
which lies just adjacent to the DVC  [2, 3] . 
When accompanied by vertigo or raised 
intracranial pressure, brain diseases of-
ten cause nausea and vomiting. However, 
isolated central vomiting is rare  [4–8] . We 

 Dear Sir, 
 Recent experimental studies have in-

dicated a ‘vomiting pattern generator’ 
(formerly called the ‘vomiting center’) sit-
uated in the dorsal portion of the lateral 
reticular formation of the medulla, which 
mostly corresponds to the dorsal vagal 
complex (DVC)  [1] . There is also a che-

here report the case of a young woman 
who had a unilateral DVC lesion due to 
central nervous system (CNS) lupus, 
which caused isolated vomiting, without 
vertigo or raised intracranial pressure. 

  Fig. 1.  Brain MRI of the patient.  a  A T 2 -weighted sagittal image 
showed a high signal intensity lesion in the medulla.  b ,  c  T 2 -
weighted axial images showed a high signal intensity lesion in the 
right-side, dorsolateral medulla. Axial MR images are upside 
down in order to conform to the anatomical illustration below.
 d  A figure illustrating the area of the lesion (hatched area) in the 
axial MRI and the location of the inferior vestibular nucleus and 
the dorsal vagal complex, corresponding to the vomiting pattern 

generator, which includes the area postrema, e.g. the chemosensi-
tive trigger zone. DVC = Dorsal vagal complex; IV =  inferior ves-
tibular nucleus; AP = area postrema; med = medial NTS (nucleus 
tractus solitarius); gel = subnucleus gelatinosus; cen = subnucleus 
centralis; int = intermediate subnucleus; is = interstitial subnucle-
us; TS = tractus solitarius; vl = ventrolateral subnucleus of NTS; 
DMN = dorsal motor nucleus; X11 = hypoglossal nucleus; V4 = 
fourth ventricle. Modified from Hornby  [1] . 
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 Case Report 
 A 23-year-old woman had a transient 

episode of hallucination (‘hearing a voice’) 
and delusion (‘a wiretap being attached in 
her house’) – both lasting 1 week – as well 
as headache and 38   °   C fever – both lasting 
2 days. Three months later, she came down 
with a 37   °   C fever and vomiting. The vom-
iting was not precipitated by eating   and 
was associated with nausea. There was no 
morning vomiting. She had no vertigo or 
dizziness. With these symptoms, she was 
admitted to a local gastroenterological 
hospital. Normal results were found for a 
full blood count, biochemical profile, 
blood culture, chest X-ray, abdominal X-
ray, abdominal   ultrasound scan, gastros-
copy and computed tomography (CT) 
scans of the pelvis/abdomen, chest and ce-
rebrum; the only abnormal findings were 
mild inflammatory markers and a positive 
antinuclear antibody titer of 320. How - 
ever, no definite diagnosis of collagen dis-
ease was made at that time, and the unex-
plained nausea and vomiting persisted, 
which remained refractory to antiemetics. 
She had no episodes of postural hypoten-
sion or urinary dysfunction. Two months 
after admission, she suddenly developed 
generalized convulsion and was then re-
ferred to us. 

 On admission to our hospital, she was 
slightly drowsy and disoriented. She had 
no apparent signs of raised intracranial 
pressure. Her cranial nerves were normal 
except for right pharyngeal paresis, al-
though she had no dysphagia or dysar-
thria. There was a mild gaze-evoked nys-
tagmus to the left, although she had no 
vertigo or dizziness sensation whatsoever. 
The neurological examination was other-
wise normal. Three days after admission, 
she developed myalgia and arthralgia. 
Laboratory examination results showed 
increased C-reactive protein, but her white 
blood cell count was low (up to 2,100/
mm 3 ). She had an increased anti-SSA an-
tibody titer of 113.0, but all other autoan-
tibodies were negative. No kidney dys-
function was seen. A cerebrospinal f luid 
examination and a brain magnetic reso-
nance imaging (MRI) scan were per-
formed just after the convulsion. These 
showed a mild increase in cell count of 
32/mm 3  (mononuclear:polymorphonu-
clear = 31:   1) and total protein of 64 mg/dl. 
The MRI scan, using T 1 -, T 2 -, diffusion-
weighted and fluid-attenuated inversion 
recovery sequences in axial planes, dem-
onstrated an area of abnormal signal in-

tensity in the right dorsolateral medulla 
that included the inferior vestibular nu-
cleus and the DVC ( fig. 1 ), in addition to 
multiple bilateral lesions in the cortical/
subcortical white matter (figure not 
shown). No brain edema was seen. Gado-
linium   contrast injection did not enhance 
the area, and the appearance was that of 
an inflammation. The diagnosis of sys-
temic lupus erythematosus was made, 
based on arthralgia, leukocytopenia, in-
creased antinuclear antibody and CNS in-
volvement (CNS lupus)  [9, 10] . She was 
started with methylprednisolone 1 g/day 
for 3 days (steroid pulse),   resulting in 
prompt resolution of her drowsiness, nau-
sea and vomiting. A follow-up brain MRI, 
obtained 1 month later, showed a decrease 
in the size of the dorsolateral medullary 
lesion as well as the complete disappear-
ance of the cortical/white matter lesions. 
The latter lesions were thought to be re-
versible posterior leukoencephalopathy 
 [11, 12] . 

 Discussion 
 The most remarkable feature in our 

patient was the period of nausea and vom-
iting with neither vertigo, features of 
raised intracranial pressure nor organic 
causes in the gastrointestinal tract. There-
fore, we can attribute her nausea and vom-
iting to the unilateral dorsolateral medul-
lary lesion, which involved the DVC. Iso-
lated central vomiting is rare, when it 
lacks vertigo or raised intracranial pres-
sure. Such patients may see general physi-
cians or gastroenterologists first, since 
nausea and vomiting commonly occur 
due to several causes: regurgitation, local 
infection, food poisoning, vertigo, motion 
sickness, neurotropic drugs (e.g. levodo-
pa, antidepressants, opiates) or chemo-
therapy  [3] . If such conditions have been 
excluded, CNS caus es should be consid-
ered. 

 Only a few similar cases have been de-
scribed in the literature. Baker and Bernat 
 [4]  described a patient with metastatic ma-
lignant melanoma in the dorsolateral pons 
by CT scan, who had gait ataxia and diplo-
pia. Wood et al.  [5]  described a patient with 
a 2-cm diameter astrocytoma in the me-
dulla detected by MRI, who had headache, 
hiccup, decreased gut motility, postural 
hypotension and sudomotor failure. Mann 
et al.  [6]  described a patient with low-grade 
brain tumor in the midbrain detected by 
MRI. Grossmann et al.  [7]  described a pa-
tient with cavernoma in the medulla to the 

upper cervical cord detected by MRI. Tor-
realba et al.  [8]  reported 4 cases of mass le-
sions in the posterior fossa. Patients with 
ependymomas of the fourth ventricle also 
vomit periodically  [13] . A close viewing of 
the MRI lesion in our case suggested that it 
involved the inferior vestibular nucleus, 
which might be related to her gaze-evoked 
nystagmus, although she did not have ver-
tigo at all. The disparity between nystag-
mus and subjective dizziness is remark-
able, and many patients with dorsal medul-
lary lesions have nystagmus but are not 
dizzy. In addition, the lesion involved the 
DVC ( fig. 1 ). The DVC is an area where se-
quential somatoautonomic vomiting be-
haviors are generated and where sensory 
inputs are integrated, including those from 
the vagal, vestibular and limbic complexes. 
The lesion also involves a chemosensitive 
trigger zone just adjacent to the DVC. The 
chemosensitive trigger zone lies outside 
the blood-brain barrier and senses various 
kinds of chemicals  [14] . A unilateral DVC 
lesion should be listed in the differential di-
agnosis of isolated vomiting. 
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