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INTRODUCTION: Tract-specific myelopathies with distinctive imaging features are uncommon and typically occur with metabolic
or paraneoplastic syndromes. We report a unique case of tract-specific myelopathy with neurosyphilis.
CASE PRESENTATION: A 53-year-old male presented with a four-month history of flaccid quadriparesis, sensory loss, and bladder
dysfunction. His MRIs revealed striking symmetric T2-weighted hyperintensities in the lateral corticospinal tracts and dorsal
columns of the cervical spinal cord that extended rostrally into the pyramidal decussation and medial lemnisci of the medulla
oblongata. Nerve conduction and needle electromyography studies excluded axonal or demyelinating lower motor neuron
disorders. The patient reported previous untreated primary syphilis and was seropositive on the T.pallidum hemagglutination assay.
Penicillin therapy resulted in substantial clinical improvement.
DISCUSSION: Although syphilitic meningomyelitis is well-reported, our patient was unique because of the persistent flaccidity
(possibly suggesting prolonged spinal shock) and striking tract-specific MRI patterns. These features are novel in syphilitic myelitis
and suggest unknown mechanisms of tract-specific tropism and neuronal injury.
CONCLUSIONS: “Tract-specific” complete transverse myelopathy with persistent flaccid weakness and areflexia is a novel
presentation of neurosyphilis. Early recognition and crystalline penicillin therapy can alleviate morbidity. Our report describes this
patient’s findings and discusses the differential diagnoses of tract-specific myelopathies.
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INTRODUCTION
Syphilis, a sexually transmitted disease due to Treponema
pallidum, is endemic in low-income countries and increasingly
prevalent in other parts of the world [1]. Classic descriptions of
neurosyphilis include aseptic meningitis, fulminant meningovas-
cular syphilis, polycranial neuritis, tabes dorsalis, and general
paresis [2]. Syphilitic myelopathy is relatively less common but is
well-reported in the literature. The five classical syphilitic
myelopathy patterns reported by Adams and Meritt in 1944
include syphilitic meningomyelitis, spinal vascular syphilis, syphi-
litic spinal pachymeningitis (comprising spinal cord gummata and
hypertrophic pachymeningitis), syphilitic poliomyelitis, and extra-
dural compression due to vertebral gummata or aortic aneurysms
[3, 4]. However, several atypical variations may occur owing to
delayed presentations and partial antibiotic therapy, leading to
diagnostic challenges [5]. We report a case of syphilitic myelo-
pathy with unique clinical and radiological features and a
favourable response to penicillin therapy.

CASE PRESENTATION
Mr. S, a 53-year-old man, presented with a progressive four-month
history of flaccid quadriparesis, sensory loss, bladder dysfunction,
and bulbar weakness. Over the first two weeks, he noticed

numbness on the feet that ascended upwards to the chest. In the
third week, he noticed weakness in the lower limbs and bladder
hesitancy, leading to paraparesis and complete urinary retention.
He continued to worsen over the next three months. The
examination showed a flaccid tone with severe limb and truncal
weakness (Medical Research Council grade 2 motor power in the
upper limbs and 0 in the lower limbs). Weakness of the palatal
arch muscles and faucial pillars (the tensor veli palatini, levator veli
palatini, palatopharyngeus, palatoglossus, and the uvula) was
marked, resulting in impaired swallowing. Light touch, pin-prick
sensation, proprioception, and vibration sense were severely
impaired in the upper limbs and absent in the lower limbs, with an
abrupt reduction below the T4 spinous process indicating a
sensory level. Voluntary anal contraction and deep anal pressure
sensation were present, but deep tendon reflexes, plantar
responses, and meningeal signs were absent. However, the optic
fundus, pupillary reflexes, and other cranial nerves were normal.

Clinical localization and differential diagnosis
The sensory pattern with quadriparesis and bladder dysfunction
suggested incomplete myelopathy with a neurological level above
C2 (American Spinal Injury Association (ASIA) impairment scale
rating C). However, the involvement of the 9th and 10th cranial
nerves (bulbar weakness) suggested an extension to the medulla
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oblongata. Hence, we performed imaging of the brain and the
spinal cord and somatosensory evoked potentials (SSEP) to assess
dorsal column function. However, persistent flaccidity and
hyporeflexia at four months suggested an additional lower motor
neuron involvement, such as the anterior horn cells, radicles, or
peripheral nerves. Hence, we also performed nerve conduction
studies (NCS) with electromyography to clarify the localization.
Our preliminary etiological considerations included inflamma-

tory (immune-mediated and paraneoplastic), metabolic, toxic, and
infiltrative disorders. Disorders with a predilection for the spinal
cord and brainstem included sarcoidosis, neuro-Bechet’s disease,
multiple sclerosis, and infections such as tuberculosis or syphilis. In
addition, we considered carcinomatous or lymphomatous ara-
chnoiditis with skull base infiltration. Tumours of the cervico-
medullary junction, though uncommon, were another possibility.

Investigation results
His MRI spine revealed striking symmetric T2-hyperintensities within
the lateral corticospinal tracts and posterior columns of the cervical
spinal cord. The MRI Brain showed an extension of the hyper-
intensities into the medulla oblongata, involving the pyramidal
decussation and the medial lemnisci, respectively (Fig. 1). There was
no enhancement to gadolinium or diffusion restriction. The regions
corresponding to grey matter and other white matter pathways
were relatively unaffected.
The tibial nerve SSEP showed bilaterally absent cortical

responses, confirming the posterior column-medial lemniscus
dysfunction. However, the NCS revealed a mild (≤20 percent)
reduction in compound muscle action potential amplitudes with

normal sensory nerve action potentials. The F-wave latencies were
normal, suggesting intact motor root conductions, and needle
electromyography showed no spontaneous activity suggestive of
axonal denervation. Hence, lower motor neuron aetiologies for
weakness were excluded.
Cerebrospinal fluid (CSF) analysis showed two lymphocytes,

elevated proteins (62 mg/dl), and normal glucose levels (74 mg/
dl). CSF cultures for bacterial, fungal, and tuberculous infections
and a multiplex polymerase chain reaction for Herpes Simplex 1
and 2, Varicella-zoster virus, Epstein-Barr Virus, and Cytomegalo-
virus were negative. He was seronegative for HIV, HTLV,
aquaporin-4 (AQP4), myelin oligodendrocyte glycoprotein
(MOG), ANA, anti-SSA, anti-SSB, and paraneoplastic antibodies. A
fluoro-deoxy-glucose positron emission tomography screening for
systemic sarcoidosis, tuberculosis, and malignancies was also
negative. Serum rapid plasma reagin (RPR) for syphilis was
negative. However, the serum ELISA for Treponema pallidum,
and the Treponema pallidum hemagglutination assay (TPHA)
returned positive in high titres but was negative in the CSF. On
historical review, the patient reported having noticed a painless
penile nodule (suggesting a primary syphilitic chancre) after
unprotected intercourse with a commercial sex worker over a
decade before. His spouse was subsequently tested and found to
be TPHA seropositive.

Treatment
In his first month of illness, he had been treated elsewhere for
presumed transverse myelitis based on MRI, CSF, and clinical
features with 1000mg of methylprednisolone daily for five days,

Fig. 1 MRI sections of the cervical spine and brainstem. T2-weighted sagittal and transverse MRI sections are displayed at the level of the
medulla oblongata (1), first (2), and second (3) cervical vertebrae. The hyperintensities in the cortico-spinal and posterior-column-medial
lemnisci tracts extend longitudinally over several segments.
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followed by an oral tapering steroid course, but he had not
improved. We initiated empirical treatment for neurosyphilis with
high-dose intravenous benzylpenicillin (4 million units every four-
hourly for two weeks). Adjunctive steroids (125 mg of methyl-
prednisolone once a week for 12 weeks) were additionally used.
He tolerated the treatment without adverse effects and showed
subsequent gradual recovery. One year later, he had regained full
function of bulbar muscles, upper limbs, trunk, and bladder. He
could walk unsupported but had residual lower limb weakness (an
improvement from 5 to 2 on the Modified Rankin Scale). The
partner was treated as well.

DISCUSSION
Syphilis has earned a moniker as the “great masquerader” owing
to its protean clinical manifestations. A resurgence was seen
following the HIV epidemic, particularly among high-risk groups
[5]. Any part of the neuraxis may be involved at any stage of the
infection. Early stages of the disease are often asymptomatic and
may occur on unnoticed body parts. This fact and widespread
antibiotic use and HIV coinfection can make the diagnosis
especially challenging [1].
The diagnosis of neurosyphilis requires a positive CSF serology

or serum antibodies accompanied by CSF lymphocytic pleocytosis.
However, in our patient, neurosyphilis was probable despite the
negative CSF serology and absence of pleocytosis owing to the
history of untreated primary syphilis, TPHA seropositivity in the
patient and his partner, and the favourable response to penicillin
therapy (while not to steroids alone). The absence of lymphocy-
tosis may be attributable to having previously received steroids,
which could attenuate the inflammatory response.
While meningovascular forms of neurosyphilis are relatively

common, syphilitic myelitis is rare, usually occurring 1 – 30 years

from the initial infection. Findings described with syphilitic
myelopathy include the “candle-guttering” appearance – an
abnormal enhancement to Gadolinium on the superficial spinal
cord (like wax dripping down a candle), and the “flip-flop” sign
[6, 7]. The latter describes a reversal of signal intensities of the pial
surface with respect to the myelon parenchyma between T2-
weighted and T1-gadolinium sequences. On T2-weighted
sequences, the central part of the involved cord appears
hyperintense, while the superficial pia mater appears hypointense.
However, Gadolinium injection results in intense pial enhance-
ment. This is believed to result from central spinal cord ischemia
together with superficial inflammation causing disruption of the
blood–spinal cord barrier [8, 9].
Meningeal inflammation, vasculitis, or compressive pathologies

were responsible for the five spinal cord syndromes originally
described by Adams and Merrit [4]. However, our patient’s images
showed tract-specific tropism, which suggests a novel pathoge-
netic mechanism. Tract-specific pathology is already described in
the context of syphilitic tabes dorsalis, but the symmetric
corticospinal tract hyperintensity seen in our patient is novel
[10]. A differential diagnosis for tract-specific myelopathy is listed
in Table 1.
The persistent flaccid weakness and areflexia at four months is a

second unexplained feature. Our patient’s normal motor nerve
electromyography and F-wave studies exclude axonal or demye-
linating lower motor neuron disorders. Therefore, our patient’s
hypotonia must result from abnormal supraspinal mechanisms
[11]. This may be analogous to the phenomenon of spinal shock
seen after acute myelon injury. Further evidence corroborating
these phenomena is necessary.
High-dose crystalline penicillin is the treatment of choice in

neurosyphilis, but Doxycycline and Ceftriaxone may be used
alternatively. Early treatment is reported to improve outcomes

Table 1. Causes for ‘tract specific’ spinal cord involvement [13–17].

Class Aetiology Specific tracts involved

Paraneoplastic Anti-amphiphysin antibody CST

Nutritional Deficiencies of Copper, B12 CST, PC

Vitamin E C, PC, CST

Cobalamin – C PC, LSPT

Infections Syphilis PC, CST (our case)

Human Immunodeficiency Virus PC, CST, LSPT

Human T-Lymphotropic Virus

Immune-mediated Sjogren’s syndrome, PC, CST

Sarcoidosis PC (Trident sign), CST

Toxins Intrathecal methotrexate, PC, CST, LSPT

Cytarabine CST, LSPT

Heroin PC, CST

Pyridoxine excess PC

Mitochondrial cytopathy Leukoencephalopathy with brainstem and spinal cord involvement and elevated lactate CST, C, PC

Lamin B1 (LMNB1) – related adult-onset autosomal leukodystrophy CST, C

Leber’s disease PC

Hereditary Friedreich’s disease C, PC, CST

Spinocerebellar ataxias C, CST, PC

Cerebrotendinous Xanthomatosis CST, PC

Hereditary spastic paraparesis CST, PC

Vascular Anterior spinal artery infarction CST, LSPT

Posterior spinal artery infarction PC

Principally involved tracts are listed.
CST corticospinal tract, PC posterior column, C spinocerebellar tracts (dorsal and ventral), LSPT lateral spinothalamic tract.
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[12]. The adjunctive use of steroids is suggested to enhance
recovery and prevent a Jarish-Herxheimer reaction [12].

CONCLUSIONS
Neurosyphilis is a great ‘masquerader,’ and atypical presentations
are increasingly reported. Longitudinally extensive tract-specific
myelopathy with persistent flaccid weakness and areflexia is a
novel atypical presentation of neurosyphilis. Syphilitic antibody
testing may be considered in endemic regions when unusual
myelopathies are encountered since early identification and
initiation of therapy with intravenous penicillin can prevent
irreversible injury.
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