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AAbbss tt rraacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee::  Cheiro-oral syndrome (COS) is an
established neurological entity characterized by a sensory im-
pairment confined to the mouth angle and ipsilateral finger(s)/
hand. The current understanding of localization is a concomi-
tant involvement of the spinothalamic and tri geminothalamic
tract between the cortex and pons. The cervical spinal cord has
not been mentioned in this situation yet, and this unusual 
location may heretofore increase the risk of misdiagnosis.
MMaatteerriiaall  aanndd  mmeetthhooddss:: Six patients who presented with uni-
lateral COS due to cervical cord disorder are reported.
RReessuullttss:: All patients were women and their age ranged between
42 and 70 years. Their neurological deficits included unila -
teral paraesthesiae restricted to cheiro-oral distribution, posi-
tive radicular sign, and mild change of tendon reflex. Cervi-
cal spinal stenosis at middle/lower cervical spine with variable
magnitude of cord compression and intrinsic cord damage was
found. A diagnostic dilemma obviously arises from the lack
of tangible neurological signs or typical pattern of myelopa-
thy, in addition to the previous concept of cerebral involvement.
A benign course ensued in all reported patients. 
CCoonncclluussiioonnss:: Cheiro-oral syndrome can be an early neurological
sign for cervical cord disorder; it further suggests that it is
a strong neurological but weak localizing sign. A reciprocal
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SStt rreesszzcc zzeenniiee

WWssttêêpp  ii cceell  pprraaccyy::  Zespó³ twarzowo-palcowy (ZTP) jest zna-
nym zespo³em neurologicznym, który cechuje siê niedoczu-
lic¹ ograniczon¹ do k¹cika ust i palców rêki lub rêki po tej 
samej stronie. Bie¿¹cy stan wiedzy dotycz¹cy lokalizacji
uszkodzenia w tym zespole wskazuje na jednoczesne zajêcie
dróg rdzeniowo-wzgórzowej i trójdzielno-wzgórzowej pomiê -
dzy mostem i kor¹ mózgow¹. W tym kontekœcie nie wymie-
niano dot¹d uszkodzenia rdzenia krêgowego w odcinku szyj-
nym, a taka nietypowa lokalizacja uszkodzenia mo¿e zwiêkszyæ
ryzyko b³êdnego rozpoznania miejsca uszkodzenia.
MMaatteerriiaa³³  ii mmeettooddyy::  W pracy przedstawiono dane dotycz¹ce 
6 pacjentek z jednostronnym ZTP spowodowanym wystê -
powaniem nieprawid³owoœci w obrêbie rdzenia krêgowego.
WWyynniikkii::  Zakres wieku pacjentek wynosi³ od 42 do 70 lat. 
Objawy neurologiczne obejmowa³y jednostronne parestezje
ograniczone do obszaru twarzy i rêki, objaw korzeniowy 
i niewielkie nieprawid³owoœci w zakresie odruchów g³êbokich.
Stwierdzono wystêpowanie zwê¿enia kana³u krêgowego
w œrodkowej lub dolnej czêœci odcinka szyjnego z uciskiem
rdzenia krêgowego i uszkodzeniem wewn¹trz rdzenia krêgo-
wego. W¹tpliwoœci diagnostyczne wynika³y z braku typowych
objawów neurologicznych mielopatii i stwierdzenia lokaliza-
cji zmian nieodpowiadaj¹cej wczeœniejszym opiniom na temat
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IInnttrroodduuccttiioonn

Cheiro-oral syndrome (COS), first reported by Sir Sit-
 ting in 1914 [1], is characterized by a subjective or an ob-
 jective sensory impairment confined to the mouth angle
and ipsilateral finger(s)/hand. It is an incomplete form
of pure sensory syndrome, and differs from the ictal
paraesthesia with cheiro-oral distribution in migraine. In
contrast to the earlier concept that COS was a clinical
marker of involvement of the thalamus or parietal cor-
tex and signified a benign outcome [2,3], it is current-
ly known to arise from a concomitant involvement of the
spinothalamic and trigeminothalamic tract between 
the medulla oblongata and cortex [4-7] with various cli -
nical presentations [4,7-10].
Herein, we report six COS patients in whom the lo-

cation of the lesion is considered to be at the cervical spinal
cord. This location was not mentioned before in the lite-
rature. This unusual site of location further implicates
a weak localizing value for COS but raises the possibi -
lity of an extracerebral source in the clinical work-up.

MMaatteerriiaall  aanndd  mmeetthhooddss

A prospective study has been conducted to enrol pa-
tients who presented with COS and its variants since 1989.
Cheiro-oral syndrome was strictly defined as a sensory
impairment, subjective and/or objective, confined to the
mouth corner and ipsilateral finger(s)/hand, without a de-
tectable abnormality in mental, memory, motor or cere-
bellar function [4]. However, a mild change of tendon
reflex or muscle tone without a consistent decrease of mus-
cle strength, or a concurrent focal seizure or movement
disorder, was not an exclusion criterion. Cheiro-oral syn-
drome variants were clinical entities presenting with re-
stricted acral sensory deficit confined to any two or more

locations at the mouth angle, tongue or intra-oral cheek,
hand/finger(s) or foot/toe(s), such as the cheiro-oral-
buccal syndrome (hand/finger, mouth angle and buccum),
cheiro-pedal syndrome (hand/finger and foot/toe), or
cheiro-oral-pedal syndrome (hand/finger, mouth angle
and foot/toe). The patient was not enrolled if COS or its
variant was a residual sensory deficit of an antecedent
stroke event, an aura or ictal symptom in migraine, a sym-
p tom of hyperventilation syndrome, pharmacotoxicity, 
infection or intoxication. 
In each patient a detailed neurological examination was

performed along with computerized tomography or ma -
gnetic resonance imaging (MRI), and somatosensory evok -
ed potential (SSEP) to investigate the pathological loca-
tion and underlying cause. If necessary, further appropriate
tests would be performed and those procedures were ful-
ly mentioned in our previous reports [4,5,7-10].

RReessuullttss

Between 1989 and 2007, there were 76 COS patients
enrolled [4]. In 55 patients, corresponding lesions were
identified, including ischaemic stroke, haemorrhagic
stroke, brain neoplasm and vascular malformation. In 
another 21 patients, no consistent corresponding lesion
was considered – only old brain infarctions in 14 patients,
no structural lesion in brain or spinal cord in 1 patient,
and variable magnitude of cervical spondylosis and cord
changes in 6 patients, respectively.
In the latter 6 patients, their cheiro-oral paraesthe-

siae were exacerbated upon neck flexion/extension, that
is, radicular sign, in contrast to another 15 patients with
old brain infarctions or without a determined cause. 
A recovery of cheiro-oral paraesthesiae also ensued af-
ter aggressive physical therapy and life-style change. This
chara cteristic relation prompted a consideration of spi -

influence of multiple factors is considered to generate COS
at the cervical cord. Therefore, an absence of brain patholo-
gy should lead to a thorough examination of the cervical cord
in case of COS. 

KKeeyy  wwoorrddss::  cheiro-oral syndrome, radicular sign, spinal
cord, myelopathy, sensory, localization.

mózgowego pochodzenia zespo³u. U wszystkich opisywanych
pacjentek przebieg schorzenia by³ ³agodny.
WWnniioosskkii:: Zespó³ twarzowo-palcowy mo¿e byæ wczesnym 
objawem neurologicznym nieprawid³owoœci w obrêbie rdze-
nia krêgowego. Stanowi istotny objaw neurologiczny, ale jego
wartoœæ lokalizacyjna jest niewielka. Powstawanie ZTP wsku-
tek uszkodzenia rdzenia krêgowego wynika z wzajemnych od-
dzia³ywañ wielu czynników. W razie braku uchwytnej pato-
logii mózgu nale¿y w przypadkach ZTP przeprowadziæ
szczegó³owe badania rdzenia krêgowego w odcinku szyjnym.

SS³³oowwaa  kklluucczzoowwee::  zespó³ twarzowo-palcowy, objaw korzenio-
wy, rdzeñ krêgowy, mielopatia, czuciowy, lokalizacja.
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nal origin of COS in these 6 patients. The term “spinal
COS” was therefore used.
All patients with spinal COS were women and their

age ranged between 42 and 70 years. They denied hav-
ing migraine, reversible neurological or visual deficit, 
me dical disease or trauma before, nor emotional change
during paraesthesiae. Their clinical, neurological, neu-
roradiological, electrodiagnostic, and outcome findings
are summarized in Table 1.

AAnntteecceeddeenntt  ssyymmppttoommss

Besides cheiro-oral paraesthesia, all patients had had
variable magnitude of intermittent soreness, tightness or
numbness at neck, shoulder or upper limb before, and
experienced exaggeration of acral paraesthesiae and, less
frequently, perioral paraesthesia when the neck was turned
or rotated on some occasions. An antecedent traumatic
event or vigorous neck manipulation was substantially 
denied by all of them.

SSeennssoorryy  ddiissoorrddeerr  ooff  cchheeiirroo--oorraall  ppaarraaeesstthheessiiaaee

Unilateral cheiro-oral paraesthesiae were left-sided
in three patients and right-sided in another three. The pa-
raesthesiae were of numb quality. The involvement of 
the ipsilateral thumb, index and middle finger was 
detected in 2 patients, and of the ipsilateral thumb only
in another 4 patients. Pinprick pain was decreased in all
patients whereas cotton fine touch was diminished in 
3 patients. Vibratory sense, positional joint sensation, or
cortical sensation did not change. 
Radicular sign presenting as cheiro-oral paraesthe-

siae was detected in all patients. A mild paraesthesia at
the upper neck and/or shoulder might sometimes occur
in association with cheiro-oral paraesthesia upon neck fle -
xion/extension. Except for hypaesthesia at the cheiro-oral
region, there was no consistent sensory loss at other fa-
cial or body areas.
The severity of cheiro-oral paraesthesia was mild and

did not significantly disturb daily activity. 

NNeeuurroollooggiiccaall  ssiiggnnss

No patient showed any obvious change of muscle bulk
or muscle tone. Mild motor signs, including arm drop-
ping, arm deviation, Wartenberg’s sign, finger escape sign,
and abnormal opposing fingers, were not detected.
Unilateral or focal brisk tendon reflex was detected in
three patients, and mixed brisk and decreased tendon 

reflex at different joints in another three patients. Hoff-
mann reflex was present in two patients whose tendon 
reflex was also brisky. 

NNeeuurroorraaddiioollooggiiccaall  ffiinnddiinnggss  

Head MRI study was performed in all patients on
initial presentation and did not show an abnormal
change between the cortex and medulla oblongata.
A variable magnitude of vertebral and cord change was
found in their spinal MRI, however (Fig. 1). Cord com-
pression into bean-shaped and intrinsic cord damage was
seen in three patients (Case 2, 4, 6), cord displacement
with anterior flattening in one patient (Case 3), mild cord
displacement, intrinsic cord damage without anterior flat-
tening in one patient (Case 1), and intrinsic cord dam-
age in one patient (Case 5). The cause was exclusively
spondylotic stenosis. Cord compression was most severe
at C3/C4 in one patient (Case 4), C4/C5 in two patients
(Case 2, 3), and C5/C6 in three patients (Case 1, 5, 6). 

EElleeccttrroopphhyyssiioollooggyy

Somatosensory evoked potential was normal in one pa-
tient. In another five patients, mild prolongation of latency
or decrease of amplitude was detected at N9 and N13.

OOuuttccoommee  

There was no indication for surgery in any patient re-
ported. They recovered from cheiro-oral paraesthesiae
after physical and conservative treatment, including rest,
non-steroidal anti-inflammatory drugs, and change of life
style. Recovery of tendon reflex and Hoffmann reflex was
subsequently detected in all patients. Spinal MRI was re-
peated in two patients but did not show any consistent
change. Mild and transient cheiral or oral paraesthe siae
still recurred occasionally in 4 patients after loading or
lifting a heavy object. Cervicogenic soreness and/or tight-
ness ameliorated but did not completely subside. 
In all patients, blood antinuclear antibodies, rheuma-

toid factor, haematology, cyanocobalamin, and folate were
within the reference range. On follow-up, neither show -
ed a focal neurological deficit event compatible with mul-
tiple sclerosis.

DDiissccuussssiioonn

Although an isolated sensory disturbance at the fin-
gertip/finger or face is not extremely rare in upper cer-
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vical cord lesions [11], a simultaneous paraesthesia of
typical cheiro-oral distribution as in our patients has not
been formally reported in cervical cord disorder before.
Since the localization of COS is exclusively reported 
in the cerebral compartment [4], a proposal of spinal 
origin of COS in our series will bring out an inevitable
critic despite a negative intracranial finding. Our con-
dition is similar to Sasamori et al. [12], who honestly re-
ported a transient COS in 28.6% of their patients in whom
superficial temporal artery to middle cerebral artery anas-
tomosis and indirect bypass were done in 2010, nearly
one century after the first report. A mild and reversible
sensory symptom, like COS, is always neglected, mis-
interpreted or under-reported in clinical practice. In ad-
dition, an accumulation of patient numbers may also 
recover a less common condition poorly known before.
Therefore, underestimation of spinal origin of COS is
not surprising and cannot be denied. 
The traditional concept of the neuroanatomy of 

the trigeminothalamic tract challenges the diagnosis of
spinal COS in our patients. There are two dilemmas.
Firstly, the trigeminal sensory afferents enter into the
trigeminal sensory tract at the pons and then ramify into
ascending and descending fibres. Regarding the fibres
which convey the pain, they initially descend into the cer-
vical cord and then synapse with the spinal trigeminal 
nucleus at above the middle cervical level [13,14]. Then,
these second-order afferents cross the midline, reach 
lamina IV and V of the grey matter of the cervical cord,

and then begin to ascend as the trigeminothalamic
tract. On their way to the thalamus, they join with other
crossed trigeminal sensory afferents at the pons to form
the trigeminal lemniscus. The touch afferent of the pe-
rioral region is suggested to synapse at the pars oralis of
the spinal trigeminal nucleus and then cross to the op-
posite site at the medullary level [14]. Accordingly, pe-
rioral paraesthesia is unlikely to occur in middle/lower
cervical cord disorder, as in our patients, because the touch
and pain afferents of the perioral region theoretically do
not descend into this cervical level.
This predicament is cleared up when individual spe -

cificity with clinical variations is subsequently revealed,
such as when a portion of corticofacial motor or oculo-
motor fibres descend deeply to the dorsolateral medul-
la oblongata and then return to the pons or midbrain. 
In fact, perioral paraesthesia has been reported in cases
of upper [11,13] and also lower cervical cord lesions
[15,16]. In an ex vivo study, the pars oralis afferents have
already been identified to extend deeply into the lower
cervical level [17]. Therefore, a distant extension of the
trigeminal sensory fibres into the lower cervical cord is
not a myth, but its scarcity properly clarifies the relatively
low frequency of spinal COS in cervical cord disorder. 
Secondly, the dilemma arises how the spinothala mic

fibre and trigeminal sensory fibre co-express the cheiro-
oral paraesthesia in cervical cord disorder. In order to 
produce an ipsilateral perioral and cheiral paraesthesia,
these two afferent fibres must be involved at the same 

FFiigg..  11.. Spinal MRI in sagittal and axial planes showing cervical cord in patients with spinal cheiro-oral syndrome. A bean-shaped cord compression (Case 2, 4, 6),
intrinsic cord damage (Case 1, 2, 4, 5, 6), cord displacement with anterior flattening in one patient (Case 3), and mild cord displacement without anterior flattening
in one patient (Case 1) were seen
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location simultaneously. In view of the topography of
these two afferent fibres in the cervical cord, they are close
to each other at the dorsal horn of ipsilateral grey mat-
ter and also on their way to cross to the opposite side
[14]. Therefore, spinal origin COS can be incited by
involvement of the ipsilateral posterior or central grey
matter at the cervical spinal cord regardless of respon-
sible corresponding aetiology or cord change, as in our
patients.
In addition to the topographic vulnerability, we also

have to remember two other issues that may relate to spinal
occurrence of COS. Firstly, an increase of sensory plas-
ticity and a decrease of threshold in the enlarged recep-
tive field of the finger(s)/hand have been identified in
chronic spinal cord injury [14,15,18,19], such as com-
pressive myelopathy [20], similar to cortical/subcortical
injury [21]. Enlargement of the cheiral and perioral 
receptive field at the grey matter will predispose to cheiral-
oral paraesthesia upon incitement in our patients. Sec-
ondly, vascular compromise [20], dentate tension [22],
and stretch-associated stress and strain [23] have been
found to cause remote spinal injury without conspicu-
ous direct cord compression. This may explain the in-
consistent cord change for COS in our series. Never-
theless, coincident reciprocal influences of individual
neuroanatomy, functional neuronal change, and local 
dynamic response may generate this characteristic sen-
sory syndrome at the cervical cord.
Radicular sign with cheiro-oral paraesthesia was pro-

voked in our patients. The presumptive mechanism of
radicular sign is mechanical stimulation of the root or 
regional neural structures by lengthening and deform-
ing the affected area. In our patients, their radicular sign
was consistently detected on neck manipulation, sup-
porting the presence of injury at the root and regional
structure in the cervical cord responsible for their
cheiro-oral paraesthesia.
Our study is a clinical observational report of 6 COS

patients in whom there is no consistent intracranial 
abnormality but the presence of radicular sign of cheiro-
oral distribution, antecedent cervical spondylotic symp-
toms and variable magnitude of cervical stenosis and cord
deformity. The underlying cause of cervical cord invol -
vement is considered to be due to spondylotic myelo-
radiculopathy based on the clinical history and imaging
findings. According to our findings, the neuroanato mical
boundary of COS extends from the cortex to the cervi-
cal spinal cord. Unilateral COS is a strong neurological
sign but a weak localizing predictor. 

CCoonncclluussiioonnss

1. Cheiro-oral syndrome may be a clinical symptom of
cervical cord disorder.

2. Cheiro-oral syndrome may occur due to damage of 
the cervical cord as well as due to brain involvement.
Therefore, a thorough examination of the cervical cord
is suggested in cases of COS without a consistent or
corresponding intracranial lesion and especially with
a positive radicular sign.

3. Cheiro-oral syndrome is a strong neurological sign but
a weak localizing predictor, in contrast to the previous
concept.
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