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ABSTRACT: We report the clinical and laboratory findings of six Canadian patients with progressive myelopathy 
associated with HTLV-1 infection. The diagnosis was suspected on clinical grounds and supported by serological stud
ies and positive gene amplification. Only five had emigrated from an area endemic for HTLV-1 infection. Tropical 
spastic paraparesis should be considered in all patients with myelopathy, even those without standard serological mark
ers of HTLV-1 infection. The pathogenesis of this condition and the serological and molecular biological means by 
which this diagnosis can be made are reviewed. 

RESUME: La myelopathic associee a I'infection HTLV-1 au Canada Nous rapportons les donnees cliniques et au 
laboratoire chez six patients canadiens atteints de la myelopathic progressive associee a I'infection HTLV-1. On a 
soupconne le diagnostic selon les criteres cliniques, appuyes d'etudes serologiques et de 1'amplification positive de 
genes. Seulement cinq patients avaient emigre d'un lieu ou I'infection HTLV-1 etait endemique. On devrait considerer 
la paraparesie spastique tropical comme diagnostic chez tous les patients atteints de myelopathic, meme ceux qui man-
quent les marqueurs ordinaires serologiques de I'infection HTLV-1. La pathogenese de cette maladie et les moyens 
serologiques et bilogique moleculaire de faire ce diagnostic sont discutes. 
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Tropical spastic paraparesis (TSP) is a chronic progressive 
myelopathy. It was first consolidated in 1956 by Cruickshank 
although similar cases were described in the last century.1 It has 
been reported from the Caribbean basin,2 Colombia,3 the 
Seychelles,4 the southeastern United States,5 and Japan.6 HTLV-1 
has recently been implicated as the cause of TSP.7-8 The recently 
described association of this virus with MS remains 
controversial.9 

We have identified six Canadian patients with TSP, which 
was suspected on clinical grounds and confirmed by serological 
and molecular biological techniques. 

CASE REPORTS 

Patient 1 
A 44-year-old black woman, born in Trinidad, immigrated to 

Canada in 1965. At age 34 she developed insidiously progressive weak
ness of all limbs and hyperesthesia over the legs and abdomen. Within 
six years she required a walker. Lower leg spasms, constipation and uri
nary incontinence were also described. She had had multiple sexual 
partners of Caribbean origin while residing in New York from 1976 to 
1980. No family history of neurological disease was apparent. The 
patient had not received blood transfusions. 

Neurological examination revealed severe spasticity in all limbs, 
mild hip flexor weakness and bilateral extensor plantar responses. Mild 
wasting was present in the hands. The sensory examination was normal. 

Patient 2 
This 21-year-old male, also from Trinidad, immigrated to Canada in 

1974. He developed insidious bilateral leg weakness at age 13. Urgency 
incontinence, chronic low back pain and leg spasms were minor prob
lems. There was no family history of neurological disorders. The 
patient denied previous sexual contact or blood transfusions. Physical 
examination revealed mild wasting of the distal arm and leg muscles 
and generalized spasticity. Strength was moderately diminished in the 
lower extremities in an upper motor neuron distribution. Deep tendon 
reflexes were hyperactive and the gait was spastic. Mild impairment in 
pinprick and vibration perception was evident in the feet and hands. 

Patient 3 
This 41-year-old black Guyanese male immigrated to Canada in 

1975. He presented with impotence at age 33. At age 36, he developed 
urinary urgency, frequency and incontinence. He was found to have uri
nary retention and required intermittent catheterization. He complained 
of low back pain, and he stumbled occasionally. 

Bladder and sexual function worsened, and he developed increasing 
weakness, greater in the left leg. He denied sensory symptoms. His 
family history was unremarkable for neurological disease. He reported 
multiple sexual partners and two episodes of gonorrhea. 
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Physical examination revealed mild atrophy of the small muscles of 
the feet with spasticity in all limbs. Strength was mildly diminished in 
the limbs. Deep tendon reflexes were generally brisk with bilateral 
extensor plantar responses. Coordination, gait and sensory function 
were normal. 

Patient 4 
This 48-year-old woman had a 14 year history of deteriorating 

mobility, associated with a burning feeling in her lower extremities, 
urgency of micturition and constipation. She became chairbound within 
a decade of the onset of her symptoms. No other neurological symp
toms were described. 

She had been born in Jamaica and immigrated to Canada at age 26. 
She had had gonorrhea once; blood transfusions were not described. 

Neurological examination revealed a moderately severe spastic 
quadriparesis, with brisk reflexes and extensor plantar responses. She 
could not walk. Vibration was mildly impaired in the legs. The rest of 
the examination was normal. 

Patient 5 
This 45-year-old housewife came to Canada from Chile 14 years 

ago. She described a four year history of progressive leg weakness, 
slightly worse on the right side. She could walk only 300 metres. Back 
and leg pain were moderately severe as was urgency of micturition. The 
family history was not contributory; the extraction was Spanish. 

A few beats of horizontal nystagmus were present, but the remain
der of the examination was highlighted by a spastic paraparesis, hyper-
reflexia and extensor plantar responses. Sensory findings were minimal. 

Figure I - Cranial Scan of Patient I. (MRI, T2 image) 
Periventricular white matter lesions have an increased signal inten
sity. 
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Figure 2 - Cranial Scan of Patient 5. (MRI, T2 image) 
Periventricular white matter lesions show increased signal inten
sity. 

Patient 6 
This 28-year-old Haitian born woman moved to Montreal at the age 

of 12. She presented with a four year history of progressive myelopa
thy, associated with mild urinary frequency and mild lower extremity 
pain. The family history was not contributory and she had not received 
transfusions. 

Physical examination revealed only a moderate spastic paraparesis, 
and minimal sensory findings. 

INVESTIGATIONS 

Imaging 

All patients underwent a cranial MRI (General Electric; 1.5 
Tesla). Patients 1, 3 and 5 showed periventricular and subcorti
cal high intensity signals which were more prominent on T-2 
weighted images. The most dramatic of the lesions observed are 
shown in Figures 1 and 2 (Patients 1 and 5, respectively). 
Patient 3 had very minimal lesions in a periventricular distribu
tion on T2 weighted images (not shown). The others were nor
mal. Spinal cord imaging was normal in all patients. 

Electrophysiology 

The first four patients underwent extensive electrophysiolog
ical testing. 
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Table 1: Cerebrospinal Fluid Findings 

Patient 

Cells 
Increased Ig index 
Oligoclonal bands 
HTLV-1 Antibody 

CSF Titer 
Titer in Serum 
(diluted to IgG concentration 
of CSF) 

1 

0 
+ 
+ 

32 
16 

2 

0 
+ 
+ 

32 
256 

5 

0 
+ 
+ 

NT 
NT 

6 

0 
+ 

-

NT 
NT 

Visual evoked potentials (VEP), determined by averaging 
the cortical potential between the inion (Gl) and the vertex (G2) 
following a checkerboard visual stimulus, were normal in all 
patients. Brainstem auditory evoked potentials (BAEP), reflect
ing the averaged potential recorded between the earlobe (Gl) 
and the vertex (G2) following contralateral stimulation (1000 
clicks), suggesting a pontine delay in the first patient but were 
normal in the other three patients. 

Figure 3 - Southern Blot of Amplification Products. 

Figure 3 - a) Ethidium bromide stained gel. The amplified products 
were separated by agraose gel electrophoresis, and stained with 
ethidium bromide. The lane assignments are shown below: 

1 - Normal Control 
2 - Normal Control 
3 - Parkinson's disease 
4 - Parkinson's disease 
5 - Case l.TSP 
6 - Case 2; TSP 
7 - HUT-102; an HTLV-1 producing cell line 
8 - Sham extracted DNA 
9 - Sham extracted DNA 
10 - Control for amplification reagents. 

Somatosensory evoked potentials (SSEP) were averaged 
over the parietal scalp, the C7 spinous process, and the upper 
arm, following stimulation of the median nerve at the wrist. No 
abnormalities were identified, in keeping with the paucity of 
sensory symptoms. 

Motor evoked potentials (MEP) were recorded over the 
hypothenar eminence following magnetic stimulation of the 
scalp (Cadwell stimulator) on the contralateral side and supra
maximal stimulation of the neck (cathode at C8, anode at C6). 
The difference in latency between these two stimulation points 
allowed an estimation of central conduction time. MEP were 
delayed in patients 1 (10.3 m s e c ) , 2 (12.3 msec.) and 
35(9.3 msec.) (normal: 6.0 + 0.9 msec). 

EMG revealed chronic denervation in upper and lower 
extremities in patients 2 and 3, and in the lower extremities of 
patient 4. Denervation was inferred by the demonstration of 
large complex motor units, fibrillation potentials and positive 
sharp waves. 

Nerve conduction studies were normal in all patients. 

Serology 

IgG antibodies specific to HTLV-1 were measured with a 
commercial ELISA kit and by immunoblot (Dupont, 
Wilmington, Delaware). Sera from patients 1-5 were positive in 
both assays. The serum from patient 6 was negative, even when 
studied at a dilution of 1:10. 

Figure 3 - b) Autoradiogram of Southern blot - The DNA from the 
agarose gel was transferred to nylon paper, and probed for bases 
complementary to the HTLV-1 p24 gene. The autoradiogram was 
exposed 36h. The lane assignment is the same. 
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Cerebrospinal Fluid (CSF) 

CSF was obtained from patients 1, 2, 5 and 6. The findings 
are summarized in Table 2. The samples were generally acellu-
lar, with increased IgG-albumen ratios. Oligoclonal bands were 
detected in three. 

Antibody titres to HTLV-1 were compared in CSF and serum 
diluted to the same IgG concentration as CSF in the first two 
patients (Table 1). The titer of antibody of CSF did not suggest 
intrathecal antibody synthesis. The amount present was more 
indicative of the normal partition between the blood and CSF 
compartments. 

Molecular Biology 

DNA was evaluated for the presence of genomic HLTV-1 
sequences following amplification by polymerase chain reaction 
(PCR). High molecular weight DNA was extracted from 50 x 
106 lymphocytes, which had been purified on Ficoll Paque gra
dients.10 The oligonucleotides used to prime the PCR were 
derived from sequences in the HTLV-1 p24 gene. The 5 ' 
oligonucleotide spanned nucleotide positions 1210-1244 and the 
3' oligonucleotide spanned 1794-1833 according to published 
sequence." The oligonucleotide probe used to detect the ampli
fied fragment was located between position 1564-1594. The 
oligonucleotides were synthesized on an Applied Biosystems 
Oligonucleotide Synthesizer, (Model 380). The oligonucleotides 
were purified as described.12 The PCR was performed on 1 jag of 
DNA with the Perkin Elmer Cetus GeneAmp DNA amplifica
tion kit.13 The sample DNA was denatured at 92°C for 70s, 
annealed at 55°C for 120s, and extended at 72°C for 120s for 
the first ten cycles, after which each cycle was extended by 18s. 
Each sample was subjected to 30-40 cycles of amplification, 
with a thermocycling device (Perkin-Elmer). Controls included 
sham extracted DNA, the amplification reagents alone, and 
DNA from normal controls and patients with other neurological 
diseases. The reaction was terminated by extraction in an equal 
volume of chloroform and the reaction products were then sepa
rated on a 1% agarose gel. The DNA was transferred to Zeta 
probe nylon by the method of Southern.14 The oligonucleotide 
probe was end-labelled with gamma 32P- ATP (Amersham, 
3000 Ci/mmol) and T4 polynucleotide kinase (Amersham) to a 
specific activity of 4 x 109 cpm/|og. The blot was prehybridized 
in 5 X SCC, 10 X Denhardt's buffer, 40 ug/ml herring sperm 
DNA and 7.0% SDS at 55°C for 6 hours. The blots were then 
hybridized with 8X 108 counts of end-labelled probe at 55°C for 
18 hours. The blot was washed twice in 3 X SSC, 10 X 
Denhardt's, 5% SDS, 25mM NaH2P04, pH 7.5, for 30 minutes 
at 65°C, and then for 30 minutes in 1 X SSC and 1.0% SDS at 
65°C. Autoradiograms were prepared by exposing the paper to 
Kodak XAR-5 x-ray film with an intensifying screen at -70°C 
for 24-36 hours. 

A 623 base nucleotide from the HTLV-1 gag gene was 
amplified from all 5 patients tested (patient 3 not studied). An 
example of this is shown in Figure 3. In the top portion of this 
figure, the appearance of the ethidium bromide stained agarose 
gel is shown. The autoradiogram showing the hybridization of 
the p24 probe to the amplified products, after transfer from 
agarose to nylon paper, is shown in the lower figure. The same 
band was not identified in lymphocyte DNA from healthy labo
ratory workers or in patients with Parkinson's disease. An iden

tical band was amplified DNA extracted from an HTLV-1 pro
ducing cell line, HUT-102. The amplification reagents did not 
produce this band either alone or from sham extracted DNA, 
thus excluding contamination by HTLV-1 DNA. 

Similar results were obtained with amplification of HTLV-1 
pl9 and reverse transcriptase genes (not shown). 

TREATMENT 

Patients 1 and 2 were treated with intravenous methylpred-
nisolone (500 mg daily for 5 days), followed by a tapering dose 
of prednisone. Patient 3 was treated with oral prednisone 80 mg 
daily for 7 days followed by a tapering course of prednisone. 
There was no objective improvement. The others were not treat
ed. 

DISCUSSION 

Our patients closely resembled the classic descriptions of 
TSP.1 TSP is characterized by insidiously progressive leg weak
ness, back pain, dysesthesias of the feet, and bladder and bowel 
dysfunction. The average age of onset is 40 years (range 6-75). 
Physical examination reveals a spastic paraparesis with brisk 
deep tendon reflexes and extensor plantar responses. Cranial 
nerve dysfunction (optic neuritis and deafness) is uncommon, 
and sensory findings are less prominent than in spinal forms of 
multiple sclerosis. Mild involvement of peripheral nerves has 
been described, and a myositis may rarely complicate the condi
tion.15 Cognitive changes have not been described. 

HTLV-1 associated myelopathy is common in a number of 
regions in the world. In Martinique, 78 percent of the patients 
with this progressive myelopathy are seropositive for HTLV-1, 
compared to a general population prevalence of 4 percent.16 

Japanese patients with this chronic myelopathy are uniformly 
seropositive for HTLV-1; in the Kii peninsula the general 
seropositivity is 16 percent.17 The prevalence of HTLV-1 
seropositivity in the United States is estimated to be 0.025 per
cent and appears to be concentrated in blacks in the south east
ern United States, especially in intravenous drug users, and their 
sexual partners.18 

Because five of our 6 patients originated in areas endemic 
for HTLV-1 infection, an HTLV-1 etiology for their 
myelopathies was not surprising. Patient 5, however, had origi
nated from Chile, where TSP has not yet been described. 
Furthermore, multiple sclerosis is uncommon in Chile.19 She 
developed symptoms of her myelopathy a decade after immi
gration to Canada. Because her spouse did not have evidence of 
HTLV-1 infection, one could infer the possibility of vertical 
transmission. Her parents have not yet been studied. 

We were intrigued by the absence of virus-specific antibody 
in patient 6, even though the HTLV-1 p24 gag gene could be 
easily amplified from leukocyte DNA. This patient had no evi
dence of antibody to HIV-1, and no reason to suggest another 
cause for her myelopathy. It is well recognized that some retro
viral infections do not incite an antibody response.20 In many of 
the epidemiological studies of TSP, not all patients have been 
shown to have antibody, despite the application of methods 
which are generally sensitive.2 

Myelopathy appears to be a relatively uncommon expression 
of HTLV-1 infection. It affects between 1:100 and 1:1000 indi-
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viduals infected with this virus, although long-term follow-up 
of infected individuals is lacking.21 It seems to occur in a differ
ent subset of individuals than those predisposed to adult T-cell 
leukemia. Coincidental cases are only rarely described.22 The 
factors which promote expression of myelopathic phenotype are 
far from clear. Usuko has suggested that HLA type is important, 
but more studies are needed.23 

Our patients had progressive myelopathies, positive oligo-
clonal bands in spinal fluid and 3 of 6 had radiologic evidence 
of CNS dissemination. The potential for confusion with multi
ple sclerosis, especially spinal forms, is obvious and diagnostic 
criteria for both conditions will need revision. Four of these 
patients were referred because they were thought to have multi
ple sclerosis. Caucasian extraction, major sensory findings, and 
absence of peripheral nerve signs favour a diagnosis of multiple 
sclerosis. Indeed a virus related to HTLV-1 has been raised as 
an etiological possibility in multiple sclerosis,24 but this remains 
controversial.925 

The pathogenesis of the myelopathy is a mystery. The few 
neuropathological studies have demonstrated demyelination in 
the dorsal and lateral funiculi, some axonal loss, and variable 
degrees of vacuolation and inflammation.26 Demyelination in 
plaques has not been described. Virus gene products have not 
been well characterized within the CNS. Direct CNS infection, 
or a virus-altered immune response, or both, could explain the 
syndrome, but no data are currently available. Preliminary 
observations suggest that virus genes can be amplified from 
spinal cord, but not other parts of the nervous system. There is a 
correlation between the distribution of the pathology, as seen by 
light microscopy, and the ability to retrieve retroviral genes by 
gene amplification (unpublished observations). 

We found inflammatory cells and increased IgG in the spinal 
fluid. Virus-specific antibody was found in both compartments, 
but the CSF/serum ratio did not suggest a major component of 
intrathecal antiviral antibody synthesis, as suggested by oth
ers.27 Perhaps the IgG is directed at other antigens (possibly self 
or virus-altered self)- A treatment for TSP has not been estab
lished. Our patients did not respond to corticosteroids. Further 
studies are perhaps warranted with agents similar to those 
deployed in patients with other retroviral infections of the CNS, 
such as AIDS. 

The finding of 6 TSP cases in Canada has important epi
demiological implications. All developed their myelopathy in 
Canada, although they were likely exposed to this agent in the 
countries from which they emigrated. Patient 5 originated from 
Chile, which is not endemic for this infection, although her hus
band had travelled through endemic parts of South America. 
Neurologists in Canada and other countries with temperate cli
mates should be wary of HTLV-1 in the differential diagnosis of 
all patients with chronic myelopathy. 

If there are approximately 100 seropositive individuals for 
each patient with myelopathy,21 the prevalence of HTLV-1 
seropositivity in Canada might be greater than expected. The 
virus is transmitted by transfusion, sexual contact, and can be 
vertically transmitted, from mother to child. A cross-sectional 
survey of HTLV-1 seropositivity in Canada might have an 
important bearing on current blood screening practices. 
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