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ABSTRACT

Objectives: Cheiro-oral syndrome is characterized by sensory impairment confined to perioral area and
ipsilateral fingers/hand. It results from an involvement of the ascending sensory tracts above the pons.
However, a crossed pattern of perioral and acral paresthesia was rarely reported before.

Patients and methods: This study reports the neuroanatomic relationship, course and clinical significance of
perioral and contralateral acral paresthesia in four patients. We term it the crossed cheiro-oral syndrome.
Results: All patients had lateral or dorsolateral medullary infarctions that were ipsilateral to their perioral
paresthesia. The contributory origin is considered a diagonal lesion involving the par oralis fibers within
the descending trigeminal sensory tract and acral portion of the lateral spinothalamic tract at the lateral
portion of medulla oblongata. Despite of a restricted sensory disturbance at initial, progressive neuro-
logical disability terminated to Wallenberg’s syndrome ensued in three patients and disabling deficits
persisted in two of them.

Conclusion: The crossed cheiro-oral syndrome seems a mild form of Wallenberg’s syndrome. Therefore, it
predicts medullary involvement and is also a warning sign for progression.

© 2008 Published by Elsevier B.V.

1. Introduction

Cheiro-oral syndrome (COS), first reported in 1914 by Sitting
[1], is a clinical entity characterized by sensory impairment con-
fined to the perioral area and ipsilateral finger/hand. Initially,
this peculiar sensory syndrome was believed to have a localiz-
ing capacity which gradually burns down when an involvement
of the ascending sensory tracts at the cortex [2], corona radi-
ata, midbrain, thalamus or pons [3] can cause unilateral COS.
Only the bilateral COS is still considered predictive of detriment
at paramedian pons [4] and in rare case, the thalamus [5]. Nev-
ertheless, COS offers a noteworthy substantial of understanding
the clinical significance in practice, anatomic arrangement of sen-
sory tracts and plasticity of sensory neurons [2,5]. We encounter
four patients whose sensory impairments were restricted to the
perioral area and contralateral distal hand. This crossed sen-
sory impairment has not been mentioned before. We term it the
crossed COS. The corresponding lesions were exclusively at the
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medulla oblongata in them. Neurological function subsequently
deteriorated in three patients. The neuroanatomic relationship,
course and clinical significance of this crossed COS are dis-
cussed.

2. Patients and methods

This study reports four patients with initial neurological defects
of sensory impairment at their perioral area and contralateral fin-
gers/hand. These four patients were not enrolled in our database of
COS, which included patients with sensory impairment confined
to their perioral area and ipsilateral distal fingers/hand with-
out detectable defect in mentality, memory, motor or cerebellar
function examined by neurologist [2,5]. We refer to this partic-
ular presentation investigated in this study as crossed COS. All
patients denied migraine, craniofacial trauma within the previous 3
months, recent infection or illicit drug use. Stroke risk factor survey,
lupus study, echocardiogram, and neurodiagnostic studies, includ-
ing cranial computerized tomography or head magnetic resonance
imaging with magnetic resonance angiography, somatosensory
evoked potential, carotid duplex and transcranial doppler, were
performed in all patients as described in our previous works [2,5].
Cerebral angiography was optional. The neurological status was
assessed by the modified ranking scale (MRS).
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3. Results
3.1. Casel

A 53-year-old man was admitted the day after experienc-
ing a sudden onset of rotatory vertigo, facial flushing, throbbing
headache and tingling sensation at his left mouth corner and thumb
and forefinger of right hand on the morning while he was working
in office. Hypertension has been diagnosed 5 years earlier. Neuro-
logical examination revealed a decrease of sensitivity to pinprick
pain at his left mouth corner and right first three fingers. Cra-
nial computerized tomography revealed no consistent abnormality.
Besides of a deterioration of tingling sensation at mouth corner and
fingers, vomiting, left Horner’s syndrome, ataxic gait, and pares-
thesia of left arm and bilateral faces developed within 6 h. Head
magnetic resonance imaging showed a high DWI intensity, which
was compatible with an infarction, at the left dorsolateral medulla
oblongata (Fig. 1A). Magnetic resonance angiography revealed mild
atherosclerosis of posterior circulation. Stroke risk factor survey
additionally disclosed hypercholesterolemia (265 mg/dl). His sen-
sory impairment subsided within 3 months but his daily activity
was limited by disabling ataxia. The MRS was 3 scores 5 years later.

3.2. Case2

A 41-year-old woman experienced a sudden onset of floating
sensation, nausea, palpitation, unsteadiness and tingling sensation
at her left mouth corner, upper and lower lip, and the first three
fingers of right hand 1 h after awakening from sleep on morning.
She was treated at emergent care 20 min later. Hypertension, dia-
betes mellitus and dyslipidemia had been diagnosed 3 years earlier.
Neurological examination revealed a decrease of sensitivity to pin-
prick pain at left mouth corner, upper and lower lip, and all fingers
on the right hand. Cranial computerized tomography showed no
consistent abnormality. Besides of a deterioration of her tingling
sensation at mouth corner and fingers, rotatory vertigo, vomit-
ing, left Horner’s syndrome, left hyperhydrosis, choking, tongue
weakness, and paresthesia over bilateral faces and right hemibody
rapidly developed within 3 h. Head magnetic resonance imaging
disclosed a high T2-weighted intensity, which was compatible with
an infarction, at the left dorsolateral medulla oblongata (Fig. 1B).
Magnetic resonance angiography revealed mild atherosclerosis in
both carotid and vertebrobasilar arterial system. Stroke risk factor
survey further disclosed homocysteinemia (17.0 U/ml) and protein
Sdeficiency (45%). She recovered fromresidual vertigo and left peri-
oral paresthesia, which responded well to amitriptyline but not
clonidine. During the following 3 years, she experienced a simi-
lar episode. Her MRS was 1 score. Repeated magnetic resonance
imaging revealed no new lesion.

3.3. Case 3

A 50-year-old man was admitted the day after experiencing a
sudden onset of floating sensation and numb sensation at the right
mouth corner and the left thumb on the morning while he was
talking. Although hypertension had been diagnosed for 2 years ear-
lier, he did not seek treatment. Neurological examination revealed
a decrease of sensitivity to pinprick pain at his right mouth cor-
ner and left thumb. Head magnetic resonance imaging showed a
high T2-weighted intensity, which was compatible with an infarc-
tion, at the right lateral medulla oblongata (Fig. 1C). Magnetic
resonance angiography revealed mild atherosclerosis of posterior
circulation. Stroke risk factor survey further disclosed homocys-
teinemia (15.0 U/ml). His sensory disturbance subsided 2 months
later. His MRS was 1 score 5 years later.

3.4. Case 4

A 63-year-old man developed dizziness, fatigue and piercing
pain at the right mouth angle and the left thumb at afternoon while
he was doing farm work. He was admitted with these symptoms
2 days later. Hypertension was known for 10 years. Neurological
examination revealed a decrease sensitivity to pinprick pain at the
right mouth angle and first two fingers of left hand. Cranial comput-
erized tomography showed no consistent abnormality. He refused
further treatment and insisted on discharge despite right Horner’s
syndrome was detected 2 h after cranial computerized tomography.
However, rotatory vertigo, vomiting and hyperhidrosis developed
the next day. Head magnetic resonance imaging disclosed a high
DWI intensity, which was compatible with an infarction, at the
right dorsolateral medulla oblongata (Fig. 1D). Magnetic resonance
angiography showed a diffuse intracranial and precerebral vascular
stenosis. Stroke risk factor survey further disclosed homocysteine-
mia (15.5 U/ml) and hypercholesterolemia (235 mg/dl). After 1 year,
he recovered from dizziness and right perioral dysesthesia, which
had responded well to amitriptyline but not clonidine, and returned
to farm work with residual ataxic gait. His MRS was 1 score 4 years
later.

4. Discussion

The classical COS is an incomplete form of pure sensory stroke.
It arises from an involvement of the spinothalamocortical and
trigeminothalamocortical sensory pathway containing afferents of
pars oralis and pars cheiralis between the cortex and pons, results
from lacunar infarction in most situations, and usually terminates
with favorable outcome [6]. On contrary, although crossed COS
is also an incomplete pure sensory stroke, it strongly predicts an
involvement of mediolateral medulla oblongata, associates with
a sizable infarction, and usually carries an unfavorable prognosis.
These differences notify a different clinical significance, vascular
pathogenesis, and outcome in crossed COS from classical COS.

In the medulla oblongata, a dense and orderly array of sensory
fibers (from lateral and anterior spinothalamic tract, medial lem-
niscus, and ventral and dorsal trigeminothalamic tract) and nuclei
(spinal trigeminal nucleus and medial lemniscus) establish the
sensory network governing the bodily somatic sensation. Impor-
tantly, the decussation of these sensory fibers offers the advantage
of a crossed pattern of sensory disturbance in medullary involve-
ment.

Six common sensory impairment patterns reportedly
attributable to involvement of the medulla oblongata are ipsilat-
eral trigeminal-contralateral limb/body, contralateral trigeminal-
contralateral limb/body, bilateral trigeminal-contralateral limb/
body, isolated limb/body, isolated ipsilateral trigeminal, and
isolated contralateral trigeminal. They result from an involvement
of the lateral medulla oblongata [7-9]. Other different combina-
tions of sensory deficits at face, limbs and trunk, unilaterally or
bilaterally, have been described [7,10-12]. A restricted sensory
impairment confined to segmental [ 13] or dermatomal distribution
[14] at limb/body has also been mentioned. However, a restricted
sensory impairment as in our patients has not been reported
before. The sensory distribution in our patients resemble a variant
of the ipsilateral trigeminal-contralateral body/limb pattern or
Stopford type I sensory loss which indicates an involvement of
lateral part of medulla oblongata [15], but differs in a restric-
tion of sensory distribution and an absence of motor weakness.
Accordingly, crossed COS is a variant and mild form of Wallenberg
syndrome.

Reviewing the literature, there are three patients to have a
crossed sensory impairment confined to the perioral area and con-
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Fig. 1. MRI showed infarction involving the dorsolateral medulla oblongata in Case 1 (A), Case 2 (B) and Case 4 (D), and lateral medulla oblongata in Case 3 (C), respectively.

tralateral limb similar to our patients. Soffin et al. [16] reported
14 patients with constellations of features indicative of lateral
medullary involvement. The initial manifestation in one case in
their study included frozen and numb sensation of the left lips
and intermittent numbness of the right hand, thigh, and thickened
tongue. Kim et al. [8] described a woman with impaired vibratory
or positional sense detected at her left perioral area, zona oph-
thalmia and right arm. An infarction was identified at her left lateral
medulla oblongata extending from lower to middle level. Ikeda et
al. [17] reported a young man with reduced exterioceptive sensa-
tion at his right perioral area and left leg. An infarction was found
in the far-lateral portion of the right medulla oblongata. The infarc-
tions in the latter two patients could be reasonably explained by the
topographic characteristics of the sensory network in the medulla
oblongata. However, crossed COS in our patients breaks the neu-
roanatomic rule because the sensory fibers conveying the impulse
from the zona mandibularis/perioral area and cervicoacral part of
the spinothalamic tract are separated by the descending or crossed
sensory fibers of zona ophthalamia and maxillary.

The perioral paresthesia was ipsilateral whereas acral paresthe-
sia was contralateral to the infarctions in our patients, suggesting
involvement of the ipsilateral descending trigeminal sensory tract
(DTST)/spinal trigeminal nucleus (STN) in their oral paresthesia,
and the cervical part of crossed lateral spinothalamic tract (LSTT)
in their acral paresthesia. A homolaterality of lesion and perioral
paresthesia is compatible with the findings of a series study by Kim
et al.[8] in which perioral paresthesia was noted in individuals suf-
fering from ipsilateral medullary lesion but not contralateral one.
In medulla oblongata, the ophthalmic, maxillary and mandibularis
branches within the DTST were located at the ventral, middle and
dorsal portions, respectively. The LSTT is ventrolateral to this tract,
with topography of cervical, thoracic, lumbar and sacral afferents

arranging from medial and to lateral aspect. This neuroanatomic
groundwork makes the cervical part of LSTT vulnerable to cause
a crossed sensory deficit associated with zona ophthalmia rather
than zona maxillaries or mandibularis in medullary lesion as in the
above case reported by Kim et al. [8].

In our patients, their infarctions had two characteristics. First,
they were located exclusively at the middle/upper level of medullar
oblongata. The fibers of pars oralis usually cross within this level.
Second, they were located at the dorsolateral portion of the medulla
oblongata in Cases 1, 2 and 4, and at the lateral portion in Case
3. According to their topography, the STN/DTST and LSTT were
involved in Cases 1, 2 and 4, and partially involved in Case 3.
Interpreting clinico-anatomic relationships in the formers is dif-
ficult as their infarctions were identified after exacerbation of their
neurological deficits. In Case 3 who exhibited no exacerbation,
the infarction extended from the lateral to middle portion of the
right medulla oblongata covering the partial STN/DTST and LSTT, at
where was irrigated by the lateral medullary artery [18].

Accordingly, we suggest that the STN is less likely to be involved
in our patients. The proximity of the cervicoacral part of LSTT and
the dense descending pre-crossed fibers of pars oralis of DTST at
the lateral-middle upper/middle level medulla oblongata tends to
cause a crossed cheiro-oral paresthesia. In Cases 1, 2 and 4, the ven-
tromedial part of their infarctions was actually delineated with the
infarction in Case 3. A sparing of bulbar motor function in these
patients was not surprising as lower brainstem motor nuclei were
spared within this area [19]. This area facilitates a crossed and
restricted sensory impairment when the lesion is small. Addition-
ally, an ongoing thrombosis of lateral medullary artery enlarges the
infarction and worsens their neurological deficits in Cases 1,2 and 4.

Why a preference of fingers in our patients is identical to other
COS patients in previous reports, provided that the cervicoacral
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sensory fibers do not occupy a larger representative area than
other fibers within the LSTT. In practice, the sensory deficits usu-
ally recover from proximal to distal part of limb in consequence.
This manner mirrors the cervicoacral sensory fibers vulnerable to
damage than fibers from other somatic topography.

Two patients experienced central poststroke pain in the mouth
angle and hand, which develops in 25% of patients with lateral
medullary infarct [20] and contributes to an injury of the paleo-
spino-trigemino-thalamic tract [21]. We have encountered central
poststroke pain in our COS patients whose infarcts are located at the
pons or thalamus before. Some patients responded well to cloni-
dine [5]. In two patients reported herein, clonidine had no benefit
but amitriptyline markedly minimized their discomfort.

Progressive neurological deficits terminated to Wallenberg syn-
drome were noted in three of four patients shortly after their
crossed paresthesia appeared. Neurological deterioration in COS
has been reported and that alarms a benign course in COS patients.
According to the literature, the hospital mortality rate for lateral
medullary infarction ranges from 2.9% to 11.6% [8,22], whereas for
medial medullary infarction is 27.3% [10]. A high frequency of exac-
erbation in these patients and the high mortality rates reported in
previous studies of medullary infarction give crossed COS notice of
warning sign of progression and high mortality. Although crossed
COS has limited sensitivity to medullary involvement, its high
specificity makes it valuable in clinical practice.
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