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Objective: To evaluate the results of 4 mg of dexamethasone acetate injections for the treatment of carpal
tunnel syndrome in pregnancy.

Material and Method: Twenty-four pregnant volunteers who suffered from carpal tunnel syndrome occurring
in the third trimester of their pregnancies were injected with 4 mg of dexamethasone acetate combined with
1% lidocaine into the carpal tunnels. The volunteers filled the Boston symptom severity questionnaire and
were examined by Phalen’s test, Semmes-Weinstein monofilament test, grip strength, and pinch strength before
injection, one month after injection, and one month after delivery.

Results: There was significant improvement of symptoms, grip strength and pinch strength of the injected hand
compared with the opposite side at one month after injection (p < 0.01). However, after delivery, the symptoms
of carpal tunnel syndrome improved on both the injected and opposite hands.

Conclusion: Carpal tunnel syndrome in pregnancy is generally resolved after delivery and, therefore, should
be treated conservatively. The patient with severe symptoms can be treated with dexamethasone injection in

the third trimester with good results.
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Carpal tunnel syndrome results from com-
pression of the median nerve at the wrist joint level.
The most common cause of carpal tunnel syndrome is
idiopathic. Among the other causes of carpal tunnel
syndrome (wrist trauma, diabetes mellitus, hypothy-
roidism, rheumatoid arthritis, occupation, contracep-
tion and pregnancy), pregnancy is the most frequent
physiologic cause®. The incidence of carpal tunnel
syndrome in pregnancy, which varies between 1-50%
of pregnant women®#, depends on method of diag-
nosis. The majority of cases occurs during the third
trimester of pregnancy, and involves the bilateral
hand®"., The most common symptoms are paresthesia
and nocturnal pain®. Fluid retention and musculo-
skeletal changes in transverse carpal ligament have
been proposed as the cause of carpal tunnel syndrome
in pregnancy®®. These mechanisms are different
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from idiopathic carpal tunnel syndrome, resulting in
difference of progression and prognosis. Generally,
the symptoms of carpal tunnel syndrome in pregnancy
diminish after delivery®®, Statistically, 75% of symp-
tomatic women suffer from severe pain, numbness,
tingling sensation or sleep disturbance during the third
trimester®, while only 16% are treated by a physician®.
Previous reports emphasized that women who suffered
carpal tunnel syndrome during pregnancy should be
treated conservatively®?, The conservative treatments
are composed of wrist splinting®® and local steroid
injection® 71112 which is similar to the idiopathic
carpal tunnel syndrome®34, Even splinting alone is
effective; it is cumbersome and causes discomfort.
The treatment with a single dose of steroid injection
without splinting seems to be more acceptable by
pregnant patients. Although, steroid injection is widely
used for treatment of carpal tunnel syndrome, there is
no consensus about type and dose of injected steroid
for the treatment in pregnancy induced carpal tunnel
syndrome. Usually the type of steroid used is based
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onwhat is available in the office or from prior experience
of physicians®>®, Among the type of steroids,
methyl prednisolone or other depot steroid has been
widely used in treatment of idiopathic carpal tunnel
syndrome®®, but if the depot steroid is injected into
the median nerve, it can damage the nerve®®, Thus,
water-soluble corticosteroid should be used to prevent
nerve injury®”®), Especially for pregnant women, the
duration of action is short so the chance of adverse
reaction to the fetus is less.

As the authors know, previous studies
regarding carpal tunnel syndrome in pregnancy have
not focused on the result of steroid injection in the
aspect of type and dosage of steroid®>%%), The objec-
tive of the present study was to evaluate the results
of 4 mg of dexamethasone acetate injections for the
treatment of carpal tunnel syndrome in pregnancy.
Dexamethasone is a water-soluble steroid that is avail-
able in obstetric departments of most hospitals. It is
used for protecting respiratory distress of newborns in
preterm labor®® and it is safe to be used in the third
trimester, especially as a local treatment®?,

Material and Method

The present study was approved by the
Ethical Committee of Faculty of Medicine, Thammasat
University. From January 2004 to August 2005, preg-
nancy-volunteers who attended the Department of
Obstetrics and Gynecology, Thammasat University
Hospital, were screened for paresthesia and nocturnal
pain in their hands. The authors included 18-35 year
old patients, twenty-eight weeks pregnant in the
present study. The patients who had a history of pre-
vious paresthesia, numbness, diabetes mellitus, hypo-
thyroidism, rheumatoid arthritis and systemic lupus
erythromatosus were excluded from the present study.

Phalen’s test, grip and pinch strength mea-
surements were evaluated in all volunteers. The maxi-
mal grip strength was measured by Jamar handgrip
dynamometer, of which the handle was set to position
2. The maximal pinch strength was measured by Jamar
pinch dynamometer on key pinch, which provided more
specificity for carpal tunnel syndrome than 3- jaw pinch
and tip pinch®, The Semmes-Weinstein monofilament
sensory perception test® was performed over the
median nerve and was compared to the ulnar nerve
distribution area in the hand. The opposite hand, con-
sidered the control side, was also tested. The subjective
outcome was evaluated by Boston Symptom Severity
Scale® which was translated into Thai language
(Appendix). The volunteers were informed about the
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effect of steroid for the treatment of carpal tunnel
syndrome and risks to the fetus. All the volunteers
willingly joined the present study.

Injection technique®®

The 1 ml (4 mg) of dexamethasone acetate
was mixed with 1% lidocaine 1 ml ina 3 ml disposable
syringe. The injection into the carpal tunnel was done
with a 25 gauge-needle one centimeter proximal to the
wrist-flexion crease between the palmaris longus and
flexor carpi radialis tendon. The needle was at an angle
of about 45 degree distally and was advanced one
centimeter, where it pierced the flexor retinaculum. If
the median paresthesia was elicited, the needle was
withdrawn and reinserted one centimeter medial to
the original injection site. It was then advanced one
centimeter farther and the solution was injected. After
injection, the patients were informed to use their hand
freely without splinting. The assessments were done
again one-month post injection and one-month post
delivery.

Statistical analysis

The differences between the grip strength,
pinch strength and Boston symptom severity score of
both hands before treatment, one month after injection
and one month after delivery were compared by using
ANOVA with repeated means measurement and paired
t-test. A p-value of less than 0.05 was considered sig-
nificant difference.

Results

There were 24 volunteers in the present study.
The average age of the volunteers was 25.79 years old
(range 18-34).

Symptoms of carpal tunnel syndrome, Phalen’s test
and Semmes Weinstein monofilament test

All volunteers had nocturnal pain and pares-
thesia beginning at the third trimester and all bilateral
symptoms, which were more severe in the dominant
hand. They also had positive Phalen’s test. The Semmes-
Weinstein monofilament test showed a result of 3.61
(0.4 gm) (diminished light touch) in the median nerve
supply area and 2.83 (0.07 gm) (normal) in ulna nerve
supply area in both hands of all volunteers. This indi-
cated that the sensory perception of the median nerve
was impaired®@?. One month after injection, all injected
hands had improvement of sensory perception by
monofilament test to 2.83(0.07gm) and negative Phalen’s
test. In contrast, all opposite control hands still had
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Fig. 1 Mean of grip strength, pinch strength and Boston symptom severity scale of injected hand and opposite hand
(BI = before injection, Ol = one month after injection, OD = one month after delivery) (n = 24)

symptoms of carpal tunnel syndrome, sensory impair-
ment and positive Phalen’s test. One month after
delivery, all volunteers felt there was a resolution of
symptoms of carpal tunnel syndrome in both hands.
The results of monofilament test were 2.83 (0.07 gm) in
both hands. The Phalen’s tests were also negative in
both hands.

Grip strength, pinch strength and Boston symptom

severity scale
The Mean and Standard deviation of grip
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strength, pinch strength and Boston symptom severity
scale are shown in Fig. 1. Before injection, the impair-
ments of grip strength, pinch strength and Boston
symptom severity scale of both hands were not dif-
ferent by using a paired t-test (Table 1). One month
after injection, the injected hands had considerable
improvement of grip strength, pinch strength and
Boston symptom severity scale compared with the
opposite control hands (p < 0.01) (Table 1). One month
after delivery, both hands showed marked improve-
ment of grip strength, pinch strength and Boston
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Table 1. The p-value of grip strength, pinch strength and Boston symptom severity scale comparison between injected

hand and opposite hand by paired t-test (n = 24)

Before injection

One month after One month after

injection delivery
Grip strength 0.551 0.000 0.703
Pinch strength 0.722 0.007 0.938
Boston symptom severity scale 0.680 0.000 0.849

symptom severity scale, when compared to the third
trimester period (Fig. 1)with no statistical difference
between them (Table 1).

Discussion

In the present study, the carpal tunnel syn-
drome was mainly diagnosed by clinical assessment®
(paresthesia, nocturnal pain, Phalen’s test, and sen-
sory impairment by monofilament test). There are two
reasons that the authors did not use electrodiagnosis
test for diagnosis of carpal tunnel syndrome in preg-
nancy. The first reason was to minimize the anxiety
about the effect of the electrodiagnostic test to the
fetus of the volunteers. The other reason was the elec-
trodiagnostic test was positive in only 43% of preg-
nancy induced carpal tunnel syndrome cases®. The
grip strength, pinch strength and Boston symptom
severity scale were used to evaluate the outcome of
the treatment. These tools were better suited than
electrodiagnostic study for assessing treatment out-
come@+29),

All volunteers had bilateral symptoms of car-
pal tunnel syndrome in the third trimester and more
severe symptoms in the dominant hand. These find-
ings are similar to the previous studies ¢". One month
after dexamethasone injection, all injected hands
showed significant clinical improvement (Fig. 1). The
dexamethasone can reduce tissue edema and might
have local anti-inflammatory effect on acute and sub-
acute flexor tenosynovitis in the carpal tunnel®. It
makes the symptoms improve but the exact mechanism
is still not known. When comparing pre and post injec-
tions in non-injected sides, there was a minor clinical
improvement by Boston questionnaire scale, grip
strength and pinch strength but it was not statistically
significant. This may be attributed to dexamethasone
being absorbed and circulated in the blood stream from
the injected side, slightly affecting the opposite side.

After delivery, significant improvement of
the symptoms of both hands was noticed (Fig. 1) with
similarities to the other studies®°27, The present
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results purposed that carpal tunnel syndrome in
pregnancy was a self-limited disease that should be
treated conservatively until delivery.

This present study showed better results of
steroid injection than 76% of the Seror’s reports®. This
might be because the authors selected the subjects
who had symptoms occurring only in the third trimes-
ter. These patients had a better prognosis than those
who had symptom occurring in the first or second
trimester®82), The further study should include all
periods of pregnancy, using water-soluble steroids
that do not pass through the placenta such as pred-
nisolone or hydrocortisone® to minimize the risk to
the fetus.

In conclusion, when carpal tunnel syndrome
occurred during pregnancy, recovery was sponta-
neous after delivery. For patients whose symptoms
were severe in the third trimester of pregnancy, local
injection with 4 mg of dexamethasone acetate can be
used effectively.
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Appendix: The Thai translated Boston questionnaire symptom severity scale
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