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Abstract
Background Neurosyphilis is a great imitator because of its various clinical symptoms. Syphilitic myelitis
is extremely rare manifestation of neurosyphilis and often misdiagnosed. However, a small amount of
literature in the past described its clinical manifestations and imaging features, and there was no relevant
data on the prognosis, especially the long-term prognosis. In this paper, 4 syphilis myelitis patients
admitted to our hospital between July 2012 and July 2017 were retrospectively reviewed. In the 4
patients, 2 were females, and 2 were males. We present our experiences with syphilitic myelitis, discuss
the characteristics, treatment and prognosis. Case presentation The diagnosis criteria were applied: (1)
diagnosis of myelitis established by two experienced neurologist based on symptoms and longitudinally
extensive transverse myelitis (LETM) at the cervical and thoracic levels mimicked neuromyelitis optic
(NMO) on magnetic resonance imaging (MRI) ; (2) Neurosyphilis (NS) was diagnosed by positive
treponema pallidum particle assay (TPPA) and toluidine red untreated serum test (TRUST) in the serum
and CSF; (3) negative human immunode�ciency virus (HIV). Likewise, all patients were negative for
serum anti-aquaporin 4 (AQP-4), as well as negative bacterial, fungal, virus, or mycobacterium
tuberculosis in the CSF. Treatment included intravenous penicillin G, with 24 million units of penicillin G
per day administered intravenously for 14 days, and three patients were also treated with systemic
corticosteroids. Neurological examination, serologic syphilis diagnostic tests (TPPA, TRUST) and
cerebrospinal �uid tests (TPPA, TRUST) were examined approximately every 12~24 weeks after
treatment. The follow-up time ranged from 12 to 70 months, with an average of 36.6 months. The
prognosis was well in 3 cases who received early anti-syphilis treatment, but 1 case who received delayed
treatment due to misdiagnose had no improvement. Conclusions Neurosyphilis should be considered
when there are long hyperintensity lesions in the MRI spinal cord. Prompt diagnosis and combined
antibiotics-corticosteroid therapy may improve neurological prognosis.

Background
Neurosyphilis (NS) is a chronic sexually transmitted disease and caused by treponema pallidum
infection[1, 2]. Neurosyphilis can affect any part of the central nervous system (CNS) at any stage[3, 4].
Neurosyphilis is classi�ed asymptomatic NS and symptomatic NS, the symptomatic NS includes
meningeal, meningovascular, paralytic dementia, tabes dorsals and gumma[2]. However, its typical forms
have often been replaced by atypical ones because of widespread use of antibiotics, so this induced
diagnostic problems. Owing to the unusual rarity, the diagnosis, treatment, and prognosis have not been
well elaborated. In this study, we report 4 syphilitic myelitis patients, discuss the characteristics, treatment
and prognosis. As we know, CSF venereal disease research laboratory (VDRL) test is the reference test for
the laboratory diagnosis of NS. However, there are no commercial VDRL reagents approved by the State
Food and Drug Administration for VDRL examination in China. There are research suggesting that TRUST
can be considered as an alternative test for NS diagnosis when the VDRL is not available[5]. In this study,
CSF TRUST is used to diagnose NS, given that the speci�city and sensitivity of TRUST are similar to
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VDRL and rapid plasma reagin (RPR), but they are easier and less expensive to perform[6]. We used the
modi�ed Rankin Scale (mRS) to assess the neurological improvement.

Case Presentation
Patient 1, a 43-year-old female, who had rash of legs in August 2011, presented with numbness and
weakness of the bilateral feet, and constipation in July 2012, numbness of the inferior limbs extending
the legs, as well as MRI showed long lesions in the cervical and thoracic central cord. She was diagnosed
acute myelitis, and received prednisolone 500 mg for 5 days, then prednisone 60mg/day. However, the
symptoms got deteriorated, she felt that her legs became weaker, headache, and he could not walk as
good as before. The numbness extended to the chest and she had urinary dysfunction. In March 2013,
she was admitted to our hospital, and lumbar puncture was performed. She was diagnosed neurosyphilis
according to CSF TRUST 1:4, serum TRUST 1:32, high CSF leukocyte counts (7/uL) and CSF
protein(111g/L), as well as OB and AQP-4 antibodies were negative. Physical examination showed left
limb weakness with a grade of 4, and positive bilateral babinsk’s sign. mRS=4. T2 MRI showed high
intensity in T1-3 cord (Figure A). She was diagnosed syphilitic myelitis and started intravenous aqueous
crystalline penicillin G, 4 million units intravenously every 4 hours for 14 days, followed by intramuscular
injection of benzathine penicillin once a week at a dose of 2.4 million units for 3 consecutive sessions
therapy. Follow-up 6 years after treatment, CSF TRUST was negative and serum TRUST was 1:2. The CSF
leukocyte counts and CSF protein were normal. The numbness was disappeared, only leaving slight
weakness in the left limb. mRS=1.The cervical MRI was normal, and the thoracic cord atrophy (Figure B).

Patient 2, a 69-year-old male, who had genital ulcer and syphilis 9 years ago, presented with backache
and chest tightness. There were lesions in the thoracic central cord (T5-8) and received oral steroid
hormone 30~60mg therapy multiple times, however, the symptoms were deteriorated, and he had
di�culty in walking and had urinary incontinence. MRI showed lesions in T6-7 thoracic cord, medullary
cone and cauda equina (Figure C). Physical examination showed left limb weakness with a grade of 4-5,
right limb weakness with a grade of 4, and positive right babinsk’s sign.  Impairment of super�cial and
deep sensation below the level of T6. mRS=4. Positive TPPA in serum and CSF, CSF TRUST was 1:1 and
serum TRUST was 1:16. The CSF showed high leukocyte (8/uL) and protein (138g/L). He was diagnosed
syphilitic myelitis and was treatment of intravenous aqueous crystalline penicillin G, 4 million units
intravenously every 4 hours for 14 days, followed by intramuscular injection of benzathine penicillin once
a week at a dose of 2.4 million units for 3 consecutive sessions, prednisolone 500mg for 5 days, which
failed to relieve his symptoms. After 1 year, he suffered signi�cant neurological de�cit despite
improvement in the MRI. mRS=4. Serum TRUST was 1:8, and CSF TRUST and TPPA were negative. The
CSF showed normal leukocyte counts (1/uL) and high protein(104g/L). The thoracic cord of MRI was
normal, leaving lesion in the cauda equina .

Patient 3, a 42-year-old female, who had rash and diagnosed syphilis 8 months ago, presented with chest
and back pain, feet numbness. Then the numbness gradually extended to her legs and saddle. At the
same time, she had legs weakness, thorax and back hyperalgesia. Physical examination showed
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hyperalgesia above T6, feet vibratory diminished. mRS=2. Positive TPPA in the serum and CSF, CSF
TRUST was 1:1, serum TRUST was 1:32. Serum SS-A, Ro-52 and SS-B were positive. The CSF showed
high leukocyte counts (88/uL) and normal protein. T2-weighted MRI showed hyperintensity lesions in
cervical and thoracic central spinal cord, and enhancement in  T1 central spinal cord (Figure D, E). She
was diagnosed syphilitic myelitis and started therapy, including aqueous crystalline penicillin G, 4 million
units intravenously every 4 hours for 14 days, oral prednisolone 60mg for 7 days, and decreased 10mg
per week. After 1 year ago, her symptoms were improved, only leaving numbness in the left legs.
mRS=1.The serum TRUST was 1:8, the CSF TRUST was negative, and the CSF leukocyte counts (4/uL)
and protein were normal. There was no hyperintensity in the cervical and thoracic cord on T2-weighted
and no enhancement in thoracic cord (Figure F).

Patient 4, a 30-year-old male, presented systemic syphilis as rash 6 months ago, but he did not receive
treatment, presented with bilateral numbness of hips for 2 months, and the numbness gradually
developed to the feet, with bilateral positive Hoffmann sign and bilateral negative babinsk’s sign. The
pain was impaired below T2. mRS=1. T2-weighted MRI showed hyperintensity lesions in cervical and
thoracic central spinal cord, and enhanced image showing enhancement in the super�cial portion of
thoracic cord at C4-T1. Serum TRUST was 1:16 and he was received benzathine penicillin treatment, and
there was no foot numbness. Improve lumbar puncture after 1 month, serum TRUST was 1:4, CSF TRUST
was 1:1, the CSF high leukocyte counts (18/uL) and high protein(53g/L). He was diagnosed syphilitic
myelitis and started aqueous crystalline penicillin G, 4 million units intravenously every 4 hours for 14
days therapy, with near complete resolution of symptoms after 6 months. mRS=1.

Discussion And Conclusions
Up to now, only 8 of cases syphilitic myelitis were reported in the world for 30 years[7-13]. The incidence
rate of neurosyphilis in the untreated syphilis was 4%-10%, and 1.5% was developed to syphilitic myelitis.
It is characterized by paraplegia, numbness and loss of sphincter control. The etiology probably results
from thrombosis of the spinal vessels due to syphilitic vasculitis. To the best of our knowledge, the
previous published studies described neuroimaging features of syphilitic myelitis and few of them
discussed the treatment and clinical prognosis. In this study, we focused on the clinical manifestations,
neuroimaging, treatment, as well as clinical prognosis.

The main clinical manifestations of syphilitic myelitis are acute or sub-acute onset of lower limb
paralysis, numbness, and urinary dysfunction. This is different from tabes dorsalis which involved
posterior column and dorsal root with the symptoms of pain electric shock like in the limbs, loss of re�ex
of the lower extremity tendon, and deep sensation dysfunction. In this case series, they were acute or sub-
acute onset, progressive, legs weakness, impairment of super�cial and deep sensation, without weakness
and/or numbness of the upper limbs, 3 cases of sensory impairment from low to up, 1 case from buttock
to downward. No report has been reported sensory impairment from the hips to feet. One patient had
headache, we assumed her meningeal may be involved, but when she had headache, she had not
contrast brain MRI to perform my suspect.
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To best of our knowledge, no study has reported the speci�c incubation period between syphilis infection
and development of myelitis syphilis based on serology. In this case series, the median time between
syphilis infection and development of myelitis symptoms was 10 months (IQR6.5,84; range 6-108). Three
out of four (75%) cases developed myelitis syphilis within 2 years of syphilis infection. It suggested that
myelitis syphilis should be suspected even in patients with early syphilis who present with myelitis
symptoms. Moreover, routine serologic syphilis is critical for prevention of irreversible neurological de�cit.

Tashiro[7] �rstly described the MRI �ndings in syphilitic myelitis in 1987. Syphilitic myelitis is usually
characterized by long cord lesions, and abnormal enhancement, predominantly in the super�cial parts of
the spinal cord may be observed on enhanced images. The abnormalities of the spinal cord probably
result from meningeal in�ammation -induced demyelinating[14]. Spinal cord lesions which have resolved
following treatment has been reported[15], and the disappearance of hyperintensity lesions may indicate
that these changes are reversible. In our 4 patients, hyperintensity on T2-weighted images and abnormal
enhancement high signal of T1 were seen in the spine. The hyperintensity lesions involved at least three
segments of spinal cord, and usually involved the cervical and thoracic spinal cord. This mimicked the
imaging �ndings of NMOSD, but predominantly in the super�cial parts of the spinal cord is the speci�c
manifestations of syphilitic myelitis which suggest spinal meninges involvement. In patient 2,
hyperintensity were observed in cauda equina and round vertebra. We have not found any report about
neurosyphilis involved cauda equina. The severe pain of patient 2 might be related to abnormal signals
of nerve root. In patient 1, we discovered thoracic cord atrophy. This imaging manifestation has not been
reported. We assumed that the reason of spinal atrophy may be chronic inflammation and demyelination,
and it suggested that some lesions were irreversible. Lesions from neurosyphilis can be irreversible in the
late stage, and atrophy in the spine is considered to be indicative of poor prognosis.

The diagnosis of syphilitic myelitis mainly depends on clinical manifestations, neuroimaging, as well as
laboratory tests. Syphilitic myelitis has to be distinguished from other causes of myelitis, e.g. immune-
mediated spinal cord diseases, such as acute transverse myelitis, optic neuromyelitis spectrum disease,
multiple sclerosis, spinal tumor, such as glioma, metastasis and lymphoma, abscess, HIV induced
myelopathy and other speci�c infections, such as tuberculous myelopathy, cryptococcal myelopathy.
Serologic and CSF tests are the key to diagnosis[16]. All patients were negative for antibodies against
AQP-4, and hyperintensity in the spine on T2-weighted MRI were diminished or improved after antibiotic
treatment, it can exclude NMOSD.

Serologic SS-A, Ro-52 and SS-B were positive in patient 3, but her symptom was improved and the MRI
lesions were disappeared after penicillin treatment. There is no report of autoimmune diseases caused by
treponema pallidum. We should pay attention to the relationship between syphilis and autoimmune
bodies, and follow up those biomarkers.

Early diagnosis of neurosyphilis and appropriate antibiotic treatment can result in clinical improvement.
The diagnostic challenges illustrate the importance of comprehensive evaluation, including laboratory
and neuroimaging examinations should be emphasized. Neurosyphilis is considered to be a treatable
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disease with early diagnosis and treatment. According to existing literature, the �rst-choice treatment
for neurosyphilis is intravenous penicillin[17]. Patient 2 was originally misdiagnosed with demyelination
for 7 years before receiving anti-syphilis treatment. Symptoms showed no obvious improvement after
treatment for neurosyphilis. The remaining 3 patients received anti-syphilis treatment timely and their
symptoms did improve to varying degrees upon follow-up. As we know, this is the �rst paper to discuss
the treatment and long follow-up time.

It was common corticosteroid was given before and during antibiotic therapy in order to prevent the
Jarish - Herxheimer reaction. However, as we know, there have been no clinical studies regarding the
usefulness of corticosteroid therapy for syphilitic myelitis. However, our case series suggested that
corticosteroids may be useful as an adjunctive treatment. Previous study revealed that treatment of
systemic corticosteroids may be an important adjunctive therapy for early neurosyphilis presenting with
multiple cranial nerve palsies[18]. Moreover, there have been a few reports of gumma treated by
corticosteroids without antibiotics[19]. Therefore, corticosteroid treatment could be effective in some
clinical forms of neurosyphilis, such as cranial neuropathy, syphilitic myelitis, and gumma. In my study,
Patient 1 and patient 3 received combined antibiotics-corticosteroid treatment and the effectiveness of
corticosteroid therapy as an adjunctive treatment to improve neurological functions was well. We
speculate the reason may be related to corticosteroid can reduce spinal cord edema and inhibit
in�ammation. Patient 2 only received corticosteroid therapy before penicillin therapy, suggesting that
corticosteroid therapy was only adjuvant therapy, penicillin should be given as soon as possible.

In conclusion, syphilitic myelitis is rare, and clinical and imaging are not speci�c, hence high
misdiagnosis was observed, which prevents patients receiving appropriate and early treatment, and often
results in more severe neurologic damage. When encountering long-segment hyperintensity spinal cord
lesions, we should think of syphilis and undergo related biomarker test, and all patients should undergo
CSF examination as soon as possible when TRUST are positive in serum. Prompt diagnosis and
combined antibiotics-corticosteroid therapy may improve neurological prognosis.

Limitations of this study include the small single center nature of our study. Secondly, the number of
patients enrolled is low, which may result in the selection bias. Further studies with multi-center
randomized �ndings are needed.
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Figures

Figure 1

Fig.A T2-weighted MRI showing hyperintensity areas in the T1-T3 in Patient1 Fig.B T2-weighted MRI
showing atrophy in thoracic spinal cord in patient 1 Fig.C enhanced image showing enhancement in
cauda equina in patient 2 Fig.D enhancement in thoracic cord at T1 in Patient 3 Fig.E axral showed high
intensity areas in the T2 in Patient 1 Fig.F T2-weighted MRI showing high intensity areas in the C4-T2 in
Patient 4 Fig.G enhancement in the super�cial portion of C4–T2 in Patient 4 Fig.H T2-weighted MRI
showing high intensity areas disappeared
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