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ABSTRACT
Objective: To demonstrate the efficiency of complex rehabilitation treatment for carpal tunnel syndrome.
Material and method: There were selected 30 patients with carpal tunnel syndrome with moderate
severity. We used Boston questionnaire for the assessment of severity of symptoms and functional status
and sonographic exam. Sonographic examination of carpal tunnel was directed towards median nerve CSA
(cross-sectional area) measurement. For patients with moderate symptoms we found a CSA between 11.8
and 14.3 mm2. Patients were randomly divided in two groups. All patients received NSAID and local
applications of therapeutic laser and therapeutic ultrasound (three times a week for four weeks) Patients
from group B received also a wrist-hand orthosis with wrist joint and MCP joints in neutral (to be worn at
night time for 4 weeks). Clinical and sonographic assessment was done at the beginning of the study and at
the end of the treatment.
Results: Complex rehabilitation treatment (therapeutic laser, therapeutic ultrasound and wrist-hand
orthosis) proved to be efficient in symptoms control. Comparing the results from group A and group B we
found that the improvement was significant for patients from group B. Pain control was not significant for
patients from group A. Conclusions: Conservative treatment in carpal tunnel syndrome proved to be
effective when local treatment is associated with nocturnal wearing of a wrist-hand orthosis. Additional
studies are requested to evaluate long term impact of conservative treatment.
Key words: Prospective, randomized, controlled study

C

arpal tunnel syndrome is an
entrapment neuropathy of the
median nerve at the wrist within
the carpal tunnel, with
characteristic symptoms that include numbness, paresthesias, and pain in the
median nerve distribution. These symptoms
can be accompanied by objective changes in
sensation of skin and strength of the muscles in

the lateral side of the hand hand, structures
that are innervated by median nerve. The
pathophysiology of carpal tunnel syndrome is
demyelination and in more severe cases axonal loss may be present as a result of nerve
compression.
Carpal tunnel syndrome can be caused by
chronic repetitive stress at the wrist, by repeated
flexion or extension movements, by fractures
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or dislocations of the wrist, soft tissue injuries,
soft tissue tumors, infection, infiltrative disease,
or general causes.
Several diseases can be responsible for carpal tunnel syndrome: acromegaly, rheumatoid
arthritis, gout or pseudogout, tuberculosis, renal failure and hemodialysis, hypothyroidism,
amyloidosis, diabetes mellitus.
Diagnosis relies mainly on clinical examination but several studies are available. There
is no diagnostic gold standard but
electrodiagnostic studies are usually performed
when carpal tunnel syndrome is suspected.
Electrodiagnostic studies, including electromyography and nerve conduction studies are useful for assesing the level of nerve lesion and the
severity of damage, for exclusion of other conditions such as cervical nerve compression, thoracic outlet syndrome, polyneuritis, that can
mimic carpal tunnel syndrome. Electromyography is the diagnostic method in patients with
atypical symptoms in which the differential diagnosis involves a cervical radiculopathy, proximal lesion of the median nerve or a polyneuropathy (5,9).
Sonography has been found by several
studies to have high sensitivity and specificity
for the diagnosis of carpal tunnel syndrome.
Sonography has several advantages: requires
shorter examination time than MRI, is wide
available, inexpensive, non-invasive, painless,
preferred by the patients and allow dynamic
and blood flow imaging (3,7).
Its sensibility is similar to electromyography
and can be used for long term follow up.
Sonographic evaluation is useful for diagnosing

space occupying lesions (ganglion cysts, synovial
cyst, lipomas, hemangiomas, tumors of the
median nerve, tenosynovitis of the flexor tendons) and can diagnose an idiopatic carpal tunnel syndrome (5,7,9).
Several sonographic measurements are used
to diagnose CTS: the cross-sectional area (CSA)
of the median nerve at the proximal carpal tunnel (at the level of the pisiform bone), the flattening ratio (the ratio of the major axis of the
median nerve and its minor axis) and the increased palmar bowing of the flexor retinaculum (1,2,3).
The cross-sectional area of the median nerve
at the proximal carpal tunnel seems to have
the highest sensitivity and specificity for CTS, as
it was proved by several studies. The cross-sectional area of the median nerve is mesured at
the level of the distal radius, at the level of the
proximal carpal tunnel (FIGURE 1), this being
the location of maximum nerve swelling. The
cross sectional area of the median nerve at the
proximal carpal tunnel should normally be no
more than 10 mm2. A value of nerve area between 12-14 mm2 correspond to a moderate
intensity carpal tunnel syndrome and an increase above 15 mm2 is correlated to a severe
carpal tunnel syndrome which requires surgical decompression (2,4,6). These values were
established by several prospective studies using
a comparative diagnostic method such as electromyography.
Besides increased nerve area, median nerve
can be seen on ultrasound hypoechoic with loss
of fascicular pattern as a result of edema and
fibrosis (6,10).
MRI has been used successfully for evaluating the carpal tunnel if a space-occupying lesion in the carpal tunnel is suggested. MRI is
time and resource consuming and this limits its
application for routine clinical use. 

MATERIAL AND METHOD

T

FIGURE 1. Sonographic image of proximal carpal tunnel with
median nerve
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his prospective, randomized, controlled
study was conducted in our Rehabilitation
Clinic for a period of six month. There were
selected 30 patients with carpal tunnel syndrome with moderate severity.
Study:
– Inclusion criteria were pain, hypoesthesia,
numbness and tingling in the sensory
distribution of the median nerve for
thumb, index, middle, and radial side of
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FIGURE 2. Carpal tunnel syndrome sonography

the ring finger, positive Tinel sign or Phalen
sign, nocturnal pain
– Exclusion criteria: history of local trauma
or surgical intervention, medical conditions
witch can justify an entrapment syndrome
(hypothyroidism, gout, systemic lupus
erythematosus, rehumathoid arthritis,
diabetes, renal failure, acromegaly), previous treatment (hand orthosis or surgery),
clinical evidence of other neuropathy,
polineuropathy or radiculopathy
The initial sonographic examination was
done on 36 patients with clinical symptoms of
carpal tunnel syndrome. Among these 36 patients 4 presented flexor tenosynovitis and 2
synovial cyst and these patients were excluded
from the study. The remaining 30 patients were
all with idiopathic carpal tunnel syndrome.
Patients were assessed clinically and by
sonographic examination. We used Boston
questionnaire (TABLE 1) for the assessment of

severity of symptoms and functional evaluation
(8). Sonographic examination of carpal tunnel
was directed towards median nerve CSA (crosssectional area) measurement.
Clinical and sonographic assessment was
done at the beginning of the study and at the
end of the treatment. We found by sonographic
exam before the treatment a CSA between 11.8
and 14.3 mm2 corresponding to patients with
moderate symptoms. Boston questionnaire
score was between 2.4 and 3.6. 

TREATMENT

P

atients were randomly divided in two
groups. All patients received NSAID
(meloxicamum 7.5 mg/day) and local applications of therapeutic laser (4 point, 1min/point,
2J/cm2) and therapeutic ultrasound (0.2W/cm2
for 3 minutes), three times a week for four
weeks. Patients from group B received also a
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TABLE 1. Boston questionaire
From Levine DW, Simmons BP, Koris MJ, Daltroy LH, Hohl GG, Fossel AH, Katz JN, A self-administered questionnaire for the
assessment of severity of symptoms and functional status in carpal tunnel syndrome, J Bone Joint Surg Am. 1993;75:1585-1592
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wrist-hand orthosis with wrist joint and MCP joints in neutral (to be worn at night time for 4 weeks). 

RESULTS

C

omplex rehabilitation treatment (therapeu
tic laser, therapeutic ultrasound and wrist-hand orthosis) proved to be efficient. Sonographic exam showed a significant decrease in cross sectional area (CSA) of the median
nerve after four weeks of treatment in group B patients.
Comparing the results from group A and group B we found
that the improvement was significant for patients from group
B for clinical symptoms and CSA of median nerve (FIGURES
3-4). Pain control and CSA decrease were not significant for
patients from group A. 

FIGURE 3. Cross sectional area of median nerve
(CSA)

STATISTICAL ANALYSIS
Statistical analysis was performed by using t-test for independent samples. Research data showed an important
correlation between the method of treatment (local therapy
and hand orthosis) and CSA (ω²= 0.12). Other statistical
mesurements (m1 = 12.500, m2 = 11.867, t = 2.344, df
= 28, p = 0.026) demonstrated the fact that sonographic
diminution of CSA was significant for patients from group B.
For clinical simptoms statistical analysis revealed a significant
improvement for patients from group B. (m1 = 2.580, m2
= 2.100, t = 4, df = 17.94, p = 0.001, ω²= 0.33).
Conclusion
Conservative treatment in carpal tunnel syndrome proved
to be effective when local treatment is associated with nocturnal wearing of a wrist-hand orthosis for four weeks. Additional studies are requested to evaluate long term impact
of conservative treatment.

FIGURE 4. Boston Questionnaire
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