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Syringomyelia and Complex Regional Pain Syndrome
as Complications of Multiple Sclerosis

Asha Das, MD; K. Puvanendran, FRCP

Oblective:r To describe a patient from Southeast Asia
with the optic-spinal phenotype of orultiple sclerosis who
developed syringomyelia and resultant complex re-
gional pain syndrome (formerly named reflex sympa-
thedc dysirophy).

Designs Case report.

SetHing: Department of neurology at a tertiary care hos-
pital in the Republic of Singapore.

Patlonts A 53-year-old Chinese woman with a history
of optic neuritis developed an episode of left hemipare-
sis leading to a diagnosis of multple sclercsis. Serial neu-
roimaging studics revealed an active demyelinating plague

in the cervical arca that later progressed into a syrinx.
Qver a period of 1 year she also developed signs of sym.-
thetic dysfuncrion including Horner syndrome o?ltl;:c
fc eye and complex regional pain syndrome in the left
hand.

Concluslens: A case of the cptic-spinal phenorype of
multiple sclerosis that is commonly observed in South-
east Asia is described. This characteristically tissuc-
desurucdve form of muldple sclerosis resulted in syrin-
gomyelia complicated by a complex regional pain
syndrome, Possible pathogenic mechanisms for these as-
soclations are discussed.
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ULTIPLE SCLERGSIS (M$)

is a chwonic demyelin-

ating disorder with a

wide range of clinical

manifestations that re-
flects mulifocal areas of central nervous sys-
tem myelin destruction. Multiple sclerosis
is an uncommon disease in Southeast Asta;
its typical presentation is as a disarder of op-
tic-spinal dysfunction. Invariably, the spt-
nal form of this illness is manifest as trans-
verse myelitis.! We present an unusual case
of a patient with MS whe developed syrin.
gomyelia and resultant complex regional
pain gyndrome (CRPS), formerly known as
reflex sympathetic dysoophy.

— ISR ——

A 56-year-old Chinese woman with an un-
remarkable medical history presented atage
43 years with right optic neurits. Later, at
age 53 years, she had a second bout of op-
te neurits affecting her left eye. Both epi-
sodes were weated with pulsed high-dose
intravenous methylprednisolone. During
her second bout of aptic neuritis, she z2lso
complained of vague pain tn her left hand
and forearm that was characterized by

ARCH NEYROL/VOL 56, AUG 1093
1021

cramps and spasms. At that time, results of
herneurological examination were remark-
able only for left optic newritis and lefz arm
strength of 4/5. Notably, her reflexes were
symunetric. In June 1995, a magnetic reso-
nance imaging (MRI) scan of the brain per-
formed as part of her evaluation showed 0o
evidence of demyelination, Because of per-
sistent complaints of pan and spasms in her
left arm, MRI scans of the brain and cervi-
cal spine were repeated 2 monihs later. Bi-
parieal lesions that were hyperintense on
Trweighted images and that did not en-
hance with gadolintum were present; these
hyperintensities were suggestve of non-
acute demyelinating lesions. The cervieal
spine showed no evidence of demyelin-
ation, A lumbar puncture was unremark-
able (white blood cell count, 0.002 X 10%L;
glucose, 3.5 mmol/L [63 mg/dL|, total pro-
tein, 0.3 ¢/1) and cerebrospinal flutd oli-
goclonal bands were not detected. In the
setting of 2 bouts of optic neuritis, an epi-
sode of left hemiparesis, and her neuroim-
aging findings, the patient was diagnosed
as having MS.

Fourteen months Iater (October
1996), the patient had a recurrent epi-
sode of pain in her left hand and forearm
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Figurs 1. Magnatic resonance imagig scan of ihg carvical apine belors (ft)
and after (rigit) padviinlum anhancerment done in October 1996, remarkable
for an active domyelnating piaque spanning from {2 1o (4.

and weakness in her left arm and leg. The left hand and
forearm pain was again characterized by vague dyses-
thesias. She also complained of a constant burning pain
1 the same region, which did not conform 0 a pattern
of dermatomal or peripheral nerve injury. A neurologi-
cal examination at this time was notable for left optic ar-
rophy, leit afferent pupillary defect, and left hemipare-
sis with diminished left arm (2/5) and left leg (4/5)
strength. In addition. left thenar wasting was observed.
Her reflexes were present symmetrically with bilateral
flexor plenwr responses. Although she complained of
sensory disturbances in the left arm, no sensory loss or
suspended sensory level was apparent on extensive test-
ing. Treatment with high-dose intravenous methyl-
prednisolone resulted in mild improvement in her
symptoms. Repeated MRI scans of the brain and cervi-
cal spine (October 1996) showed several areas of hyper-
intensity on T,-weighted images in the deep cerebral
whits matter thar did not enhance with contrast on T,-
weighted images. A long segment of increased signal on
T;-weighted images was present in the cervical cord
extending from the level of C2 to C5 with slight expan-
sion. This cervical cord lesion enhanced after gadolin-
Tum administration at its middle and inferior portions.
These neuroimaging findings suggested the presence of
anactlve, demyelinating plaque spanning from C2 to C4
(Pigere ¥). Nerve conduction and electromyographic
studies to turther assess the left thenar eminence atro-
phy shawed no evidence of neuropathy. Evoked studies
were remarkable for prolonged bilateral visual evoked po-
tentdals, affecting the left side more than the right. So-
matosensory evoked potentials were notable for a con-
ductien abnormality between the left lumbar and left
thoracic cord. Brainstem auditory evoked potentials were
abnormal on the right side, suggestive of an auditory con-
duction abnormality in cthe brainstem.

Over the next year, the padent complained of pain
it her left hand and forearm, which she described as a
constent burning. She also observed that the nails and
skin of her left hand appeated shinier and less wrinkled
than the right hand. At the rime of her neurological ex-
amination in Octaber 1997, she had developad Horner
syndrome in the left eye with ptosis, miosis, aad enoph-

ALY

Figurs 2. Padisat’s hahds with the lef hand appsaiing edematous.

thalmos. Her left afferent puptliary defect persisied. Her
left hemiparesis had improved and her strength re-
mained at 4/5. The thenar eminence and interossei muscles
of her left hand were atrophied. Her reflexes continued
to remain brisk and symmetric. The skin of herlett hand
appeared red, shiny, and unwrinkled. Compared with the
right hand, her left hand was intermittently edematous,
indurated, hyperhidrotic, mottled, and cool to touch
(Figure 2), These findings suggested a CRPS inyolving
the left hand. Laboratory data including complete blood
cell count; electrolytes; glucose, calcium, and magne-
stum levels; liver function tesis; and collagen vascular
markers were all unremarkable. A repeated MR scan of
the cervical spine showed that on T,-weighted images,
after gadolinium administradon, no enhancement was
noted in or around the hypodense area from C3 10 C7 1o
suggest the presence of an active demyelinaring plaque.
On T>-weighted images, hyperintensity was present from
Q2 to C7. No cord swelling was observed. These neuro-
radiologic findings were consisten: with a syrinx forma-
tion (Flgure 3). The signs and symptoms of sympa-
thetic dysfunction, particularly her CRPS, have been
recalcitrant to conventonal treatment options of wicy-
clic antidepressants, anticonvulsants, and physio-
therapy. Further reamment considerations include a trial

of gabapen:in.

Our patients clinical course is characterized solely by op-
6¢ nerve and cervical cord involvement. She does not ful-
fill strice criteria for Devic neuromyelitis oprica, which in-
clude a severe transverse myelitis and an acute unilateral
or bilateral optic neuropathy developing within days or
weeks of each other.? However, she clearly manifests an op-
tic-spinal phenotype of MS. During the course of her ill.
ness, the patent initially developed a demyelinating plaque
in the cervical area that over a year progressed 105 syrinx.
The dinical manifestadons of our patents cervical syring
included segmental weakness and atrophy of the Ief hand
and an ipsilateral Horaer syndrome. Although the patho-
genesis of this syrinx is unclear, we can postulate on its
cavse. We do know that the gross pathological manifesta-
tion of MS is characterized by areas of focal demyelination
commonly referred 10 as MS plaques.? These plaquss are
frequently found in areas adjacent 1o cerebrospinal fluid
pathways.’ The spectrum of pathology observed in MS in-
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Figure 3. Mapnsllc 18sonance imaging 6Can of the carvical Spina before (18f1)
and after (right) gadoinium enhancement dune in October 1587, showing a
syrnx trom G2 ta G7.

cludes primary demyelination with little oligodendrocyte
damage, extensive oligodendrocyte loss in the course of de-
myelination, and primary oligodendrocyte damage involv-
ing not only myelin and oligodendrocytes but also axons
and asrocytes.! In our patient’s case, she Is likely 10 have
had an active MS plaque in the cervical region demon-
sorated on MRI scan by gadolinium enhancement. Later,
the plaque may have undergone degenerative change with
resultant cervical syriax formation involving areas of the
plaque site and spinal cord rostral 1o chis plaque. The ne-
trotic process may have begun centrally, extending ros-
trally and caudally from the poles of the lesion.? Alterna-
tively, a syrinxlike leston may have developed following
atrophy of the swollen spinal cord that had undergone de-
mycginattvc changes * The spinal cord lesions typically as-
sociated with Devic neuromyelitis optica are character-
ized by demyelination, inflammation, and necrosis.®® Qur
patient with the optic-spinal phenotype of MS is likely w
have undergone tissue destruction and necrosis resulting
in a cervical cord syrinx that has persisted for 3 years.
Since the coexistence of syrinx formation in MS isun.
common, the neurological prognosis of such coexistence
remains to be elucidated. A spectrum of spinal cord le-
sioas has been reported in association with MS. In a se-
ries by Kato et al” of 37 patients with clinically diagnosed
MS with spinal cord lesions, cervical cord lesions oc-
curred more frequently than other spinal cord lesions. At
the thoracic level, higher thoracic lesions occurred more
often than lower level lesions. Characteristically, these le-
sions were swollen and enhanced after gadolimium ad-
ministration in patients with a disease duration of less than
3 ytars, and atrophic change was observed tn parients with
a disease duration of greater than 7 years. Syrinxdike le-
sions were found in 4 patients.” To begin to determine the
prognosis of the coexistence of syringes in MS we re-
viewed previous case reports.*1*4* Remarkably, 2 major-
ity of the cases reported appeared in the Japanese litera-
ture. Since the optic-spinal form of MS is more common
In Asizn countries and the acute demyelinating spinal coxd
lesions may have subscquent development of myeloma-
lacia or frank cavitary degeneration, syringes that are the
result of spinal disease may occur more frequently in this
population. Of the 7 case reports, all but 1 were women.

The age range of the patients was from 26 to 40 years. Four
cases involved syringes in the cervical cord and 3 were in
the thoracic cord. Unlike the presentation in our case, nat
all these cases of spinal cord lesions and subsequent syr-
inx formation wece accompanied or preceded by visual
symptons. These cases suggest that the prognosis of MS
with syrinx formation is variable, ¢ven following re-
peated episodes of myelopathy.

Recently, Vernant et al'® described 2 syndrome of
recurtent optic neuromyelitis with endocrinopathies in
8 Antillean women. All 8 women had a demyelinating
disease involving only the spinal cord and optic nerves,
In 7 cases, the neurologic examination revealed z band-
like, dissociated sensory loss and in 2 of these cases there
was anterior hom cell involvement or amyotrophy. Cavi-
tation of the cervical cord was noted in 3 and in 1 of the
3, Horner syndrome was observed. Al 8 padents had evi-
dence of endocrinopathies resulting in amenorrhea, ga-
lactorthea, hypothyroidism, hyperphagia, or diabetes in-
sipidus. " Qur patient is simflar 1o these described patients
in that throughout the course of herillness, clinical mani-
festations have been limited to the optic nerves and spi-
nal cord and neuroimaging studies showed a cavitarion
of the spinal cord. However, our patient is posameno-
pausal and did not demonstrate any evidence of hypo-
thalamic or hypophyseal dysfunction.

Coincident to the development of a syrinx, our pa-
tient also developed signs of sympathetic dysfunction in-
cluding Horner syndrome in the left eye and left-hand
CRPS type 1. In our patient, frequent and periodic neu-
roimaging studies exclude any other cause for the Hor-
ner syndrome apart from the development of a syrinx.
Although the descending sympathetic fibers are largely
or totally uncrossed, their exact course is not clear, Pre-
sumably, fibers from the lateral hypothalamic area run
dorsal to the red nucleus, then descend tn the Yateral teg-
mentum of the midbrain, pons, and medulla to the in-
termediolateral cell column of the spinal cord.’ Cur hy-
pothesis is that the syrinx involved the fibers to the left
intermediolateral cells disrupting sympathetic flow and
resulting in Homer syndrome of the left eye and left-
hand CRPS. Complex regional pain syndrome is a pain
syndrome that usually develops after an initiating nox-
ious event. Typically, evidence of edema, changes in skin
bload flow, abnormal sudomotor activity in the region
of the pain, and allodynia or hyperalgesia arc observed.
The site ts usually the distal aspect of an affected exrem-
iry.!? Of the wide variety of precipitating factors that can
cause injury to peripheral or central neural tissue, syria-
gomyelia is a central nervous system cause of CRPS, 1#20

Autonomic dysfunction likely contzibutes to the patho-
physiology of CRPS. When a peripheral nerve fs injured,
vasodilatory neuropepides, including substance P, are re-
leased from stimulated cutancous nerves with cell bodies
in the dorsal root ganglia. Excessive vasodilation and in-
creased vascular permeability result in the affected Limb be-
coming edematous and causing the cutaneous nerves to be
further activated. Stimulated cutaneous neurons nor-
mally have an inhibitory influence on sympathetic activ-
ity at the level of entry of the dorsal root ganglia in the cord.
In CRPS, this inhibition is lost, resulting in a hyperactive
somatosympathetic reflex.””* The cause of our patients
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CRPSisalso Likely due to the cervical syrinx formation. She
had no preceding peripheral nerve injury and the distri-
bution of the pain isnot ina dermaiomal or peripheral nerve
pattery. We postulate thatdue 1o the syrinx formation, the
Intermedislateral cell column is stimulated rather than in-
hibited by branches of second-order sensory neurons, The
hyperresponsive sympathetic vasoconstrictor motor fi-
bers severely restrict blood flow to the affected srea, re-
sulting in cyanosis, mottling, and hypothermita. This so-
rnatosympatheticreflex is likely responsible for our patient's
intentnittentdy edematous, motded, and cold hand,

This case report highlights the peculiar optic-
spinal phenotype of MS thatis cbserved in Southeast Asia.
The association of syrinx in the setting of MS is rare. How-
ever, since degeneration and necrosts of demyelinating
lesions characterize the opdc-spinal phenotype of MS,
an increased risk of syrinx formation is likely 1o exist.
Newer techmiques including magnetic resonsnce cyster-
negraphy may be useful in confirming the diagnosis of
syringes.
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