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Abstract

While the most common neurological disorder associ-
ated with Human T lymphotropic virus type-1 (HTLV-1)
infection in the endemic areas is HTLV-1 associated
myelopathy also know as tropical spastic paraparesis
(HAM/TSP), other disorders such as optic neuropathy,
peripheral neuropathy and cerebellar diseases have also
been reported in patient with this infection. In this paper,
we studied the prevalence of peripheral nerve involvement
in patients with HAM/TSP.

Methods: Seventy three patients diagnosed with
HAM/TSP in accordance to criteria set by the World
Health Organization (WHO) were evaluated in this cross-
sectional study. Clinical and electrodiagnostic criteria
were used for the diagnosis of peripheral neuropathy.

Results: Electrodiagnostic studies showed that 30.1%
of patients with HAM/TSP had peripheral nerve involve-
ment. All patients had predominantly axonal neuropathy
with sensory-motor polyneuropathy being the most com-
mon neuropathy observed in our patients.

Discussion and conclusion: Peripheral neuropathy may
be more common than previously thought and should be
checked systematically in all patients with HAM/TSP.

Key words: HTLV-1; HTLV-1 associated myelopathy/
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Introduction

Human T lymphotropic virus type 1 (HTLV-1) is
a retrovirus that results in adult T cell leukemia
(ATL) and HTLV-1 associated myelopathy/tropical
spastic paraparesis (HAM/TSP) in humans (1-3).
Despite numerous studies on CNS complications of
HAM/TSP, little has been written on PNS involve-
ment in HAM/TSP (4) and only a few cases with a
limited number of patients have been published
focusing on PNS complications of HAM/TSP (5-
11). It is hypothesised that immune-mediated
perivascular mononuclear cuffing around the vasa

nervorum of peripheral nerves can cause peripheral
neuropathy in HAM/TSP (11-12).

HTLV-1 infection is endemic in certain regions of
the world such as south-western Japan, Central
Africa, the Caribbean islands, regions of South
America, Melanesia (13) and also the Khorasan
Razavi province in northeast of Iran (13-15). It is
estimated that about 2.3%-3% of general populations
in this province is infected with the HTLV-1
virus (14, 16). In this paper, we studied the preva-
lence of different types of peripheral neuropathy in
a large population of patients with HAM/TSP.

Methods

Seventy three patients diagnosed with HAM/TSP
based on criteria set by WHO (17), were evaluated
in this cross-sectional study. These patients were vis-
ited in the neurology clinic of Qaem hospital of
Mashhad from October 2006 to October 2008. All
positive serum samples for HTLV-1 evaluated by
ELISA were also confirmed by serum PCR or west-
ern blot studies. Lumbar puncture was performed on
all patients and HAM/TSP was confirmed by posi-
tive anti-HTLV-1 antibody in the cerebrospinal fluid
of all patients. All patients underwent brain and
cervical MRI and other causes of myelopathy were
ruled out. The ethic committee of the Mashhad
University of Medical Sciences approved this study
and all patients signed informed consents.

Exclusion criteria included 1) co-infection with
HIV, HTLV-2, syphilis, leprosy, hepatitis B, hepatitis
C, brucellosis or other infections that can cause
peripheral neuropathy, 2) presence of diabetes,
hypothyroidism, renal failure, vitamin BI2
deficiency and other known causes of peripheral
neuropathy, 3) use of any drugs or medications
known to cause peripheral neuropathy and lastly,
4) positive family history for peripheral neuropathy.
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Four-limb electromyography and nerve conduc-
tion studies were carried out using conventional
techniques. We used the following parameters: motor
nerve conduction velocities (NCVs) and compound
muscle action potentials (CMAPs) of median, ulnar,
radial, posterior tibial and peroneal nerves; sensory
nerve action potentials (SNAPs) of median, ulnar
and sural nerves; F waves of median, ulnar, posterior
tibial and peroneal nerves; and H reflexes. The fol-
lowing criteria were used for diagnosis of axonal
neuropathy: (a) reduction in conduction velocity not
below 70% of normal lower limit; (b) absence of
partial conduction block or prolonged distal latencies
more than 130% of normal values (c) CMAP ampli-
tudes less than 70% of normal lower limit and (d)
presence of spontaneous potentials (positive sharp
waves, fibrillation) with reduced recruitment pattern.

Clinical data including symptoms, neurological
examination findings, electrodiagnostic findings and
demographic data were collected in a specific data
collection sheet for each patient and were analyzed
with SPSS software. Neurological disability was de-
termined based upon Motor Disability Grading
(MDG) system (1).

Results

Patients included in the study had a mean age of
45.9 £ 14.3 years (Min: 13 and Max: 71 years).

The mean duration from onset of symptoms to
diagnosis was less than 10 days (new onset) in 2 pa-
tients, 11 days to 6 months (sub-acute) in 18 patients
and more than 6 months (chronic) in 53 patients.

There was a positive family history for HAM/TSP
in 15.1% of our patients and 36.1% of them had at

Table 1
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least one first degree relative with a positive blood
sample for anti HTLV-1 antibody. 92.9% of patients
had a history of breastfeeding for more than one
year, 34.2% had had at least one major surgery,
16.4% had undergone at least one dental procedure
and 15.3% had a history of blood transfusion. Six of
our patients were working in a hospital or clinical
laboratory center.

The presenting symptoms of our patients are sum-
marized in Table 1. Four patients had optic atrophy
and 5.9% of them had unilateral sensorineural hear-
ing loss. In 65.8% of patients limb paresthesia was
present, and there was decreased temperature sensa-
tion in the distal lower limbs of 13.7% of them. 11%
of patients exhibited pain perception disorders in the
sensory examination of the lower limbs. 39.7% of
patients had decreased vibration sensation and
28.8% of them had impaired proprioception in their
lower limbs. Four patients had different sensory lev-
els at T4, T7, T8 and T10. The mean MDG (motor
disability grading) of our patients was 3.41+1.6
(Min: 1, Max: 8).

Deep tendon reflexes examination in our patients
showed: decreased or absent brachioradial reflex in
1.4% of patients, decreased right patella reflex in
4.1%, decreased left patella reflex in 2.7%, de-
creased left ankle reflex in 6.8% and decreased or
absent right ankle reflex in 5.5% of patients. Distal
limb weakness in the upper and/or lower limbs was
present in 13.7% of patients and 4.1% had distal
muscle atrophy.

Electrodiagnostic studies showed that 30.1% of
patients (22 patients) with HAM/TSP had peripheral
nerve involvement (Table 2). All patients had pre-
dominantly axonal neuropathy. Only two had pure

Presenting symptom of HAM/TSP in our study

Symptom Frequency Percent (%)
Lower limbs weakness 65 89
Urinary symptoms 56 76.7
Limb paresthesia 49 67.1
Fatigue 36 493
Low back pain 32 43.8
Diffuse limb pain 15 20.5
Decreased libido 8 112
Radicular pain 7 9.8
Impotence 4 5.6
Disequilibrium 1 14
Lower and upper limbs weakness 1 14
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Table 2
Types of peripheral neuropathy in patients with HAM/TSP
Type Frequency Percent (%)
Male Female Total

Sensory motor polyneuropathy 3 14 17 773
Multiple mononeuropathy 1 2 3 13.6
Pure sensory polyneuropathy 1 1 2 9.1
Total 5 17 22 100

sensory involvement. The other twenty patients had
mixed sensorimotor neuropathy (17 patients) and
mononeuritis multiplex (3 cases).

Discussion

In a study of 335 HTLV-1 positive patients with-
out HAM/TSP, 6.3% had a clinical or electro-
diagnostic finding of predominantly sensory
polyneuropathy and one patient had multiple
mononeuropathy (18). Electrodiagnostic findings
suggestive of peripheral neuropathy have been re-
ported in up to 50% of patients with HAM/TSP in
some studies (19) and up to 15% of these patients
have been shown to have clinical findings compati-
ble with polyneuropathy (19-20). In the present
study, 26% of patients had electrodiagnostic findings
of predominantly axonal polyneuropathy. There are
also a few case reports of multiple mononeuropathy
in patients with HAM/TSP (21). In our study, three
patients (4.1%) had mononeuritis multiplex accord-
ing to clinical and electrodiagnostic findings.

Patients entered into this study consisted of 24,
7% males and 75, 3% females, a finding similar with
other studies emphasizing that HAM/TSP is more
common in women (19). In our study, the prevalence
of neuropathy was not significantly different
between males and females. Interestingly, however,
neuropathy was significantly less common in
patients who had a history of breastfeeding for more
than one year (p = 0.03). This suggests that breast-
feeding might be a protective factor for peripheral
nerve involvement in HAM/TSP (22).

Prevalence of peripheral neuropathy was
significantly higher in patients who had a history of
blood transfusion (p =0.01), leading to the conclu-
sion that the blood-borne transmission of HTLV-1
infection may be a risk factor for peripheral nerve
involvement. The duration of disease (HAM/TSP)
was not significantly correlated to the prevalence of
peripheral neuropathy (p = 0.23), but higher scores
of MDG were associated with a greater prevalence
of peripheral neuropathy (p =0.01).

Even though ankle and knee hypo or areflexia was
observed more commonly in patients with peripheral
nerve involvement in electrodiagnosis than patients
without involvement, this difference was not statis-
tically significant (p = 0.35). In other words, the
absence of hypo or areflexia does not rule out the
presence of peripheral neuropathy and similarly, the
presence of hypo or areflexia does not necessarily
imply the presence of neuropathy. This can be ex-
plained by the simultaneous upper and lower motor
neuron involvement as well as predominantly axonal
type of injury without significant demyelination in
the cases of neuropathy without hypo or areflexia.
The involvement of spinal roots or posterior spinal
column can explain hypo or areflexia in HAM/TSP
patients who do not have peripheral neuropathy.

In our study there was no statistically significant
association between the presence or absence of
clinical paresthesia and peripheral neuropathy in
electrodiagnostic studies (p =0.25). Nine of the
24 patients with no complaint of sensory problems
had peripheral neuropathy in the electrodiagnostic
studies. On the other hand, only 62.5% of patients
with paresthesia (30 of 49 patients) had electrodiag-
nostic evidence of neuropathy. This can be explained
by the fact that paresthesia can be the result of pos-
terior root or posterior column involvement without
any associated neuropathy.

Peripheral neuropathy was statistically related
with distal muscle weakness in the motor examina-
tion (p=0.04), and impaired pain (p=0.001),
temperature (p =0.04), position (p=0.01), and
vibration sensation (p = 0.02) in the sensory exami-
nation, but not with the presence of muscle atrophy
in limb inspection (p = 0.28). In fact, muscle atrophy
in these patients can be secondary to limb disuse
rather than neuropathy.

Conclusion
Despite previous beliefs that peripheral nerve in-

volvement can be seen rarely in patients with
HAM/TSP, it seems that HAM/TSP with simultane-
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ous peripheral neuropathy is relatively common in
endemic areas (19). In our study conducted in the
endemic area of Khorasan Razavi province 30% of
all patients with HAM/TSP and 67.2% of HAM/TSP
patients with clinical findings suggesting peripheral
neuropathy present peripheral nerve involvement in
the electrodiagnostic studies. We recommend to
screen systematically for peripheral neuropathy in
all patients with “HAM/TSP”.
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