REEE L 2 B R —
B RGHT TLEZAE
Carpal Tunnel Syndrome in Pregnancy:
the Roles of Wrist Ratio and Body Mass Index
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Abstract

Carpal tunnel syndrome (CTS) is
closely associated with pregnancy. The
pethophysiology of CTS in pregnancy is
ccntroversial. It has been attributed to
redistribution of fluids, hormonal changes,
tenosynovitis and vulnerability of nerves.
There are also evidences that personal
fastors, such as wrist ratio and body mass
iniex (BMI), are positively correlated with
th: development of CTS irrespective of
patients’ occupation or illness. The onset of
carpal tunnel syndrome during pregnancy
occurs most frequently during the third
trimester, when weight and total blood
vclume are typically maximal. It is thought
that the changes in wrist ratio and BMI in
pr:gnancy are obvious, and may be
correlated with the development of CTS. We
prospectively collect 66 pregnant women, to
evaluate at the third trimester and three
months after delivery. The evaluation
includes clinical profiles, wrist ratio, BMI
and nerve conduction studies. There were 24
women having electrodiagnostic findings of
CTS, which are correlated with clinical
synptoms of CTS. There was no statistic




significance between the two groups in
terms of BMI, weight-gain, wrist ratio, and
edema. However, significant changes did
exist between the findings of nerve
conduction studies before and after delivery.
The development of CTS in pregnancy is
related to the changes of body mass or wrist
ratio in the same individual. Further
investigation is necessary.
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Introduction

Carpal tunnel syndrome (CTS) is an
entrapment neuropathy involving the nerve
at wrist. Conditions associated with CTS
include rheumatoid arthritis, diabetes
mellitus, hypothyroidism, post-traumatic
wrist deformities and pregnancy [1]. The
incidence of CTS during pregnancy has
variously been reported from 2 to 25%
[2,3,4]. The syndrome is most frequently
diagnosed in the second and third trimesters
[3,4]. Since CTS can result in permanent
disability if undiagnosed or left untreated, it
is essential to recognize the syndrome when
it  occurs during pregnancy. The
pathophysiology of CTS in pregnancy is
controversial. It has been attributed to
redistribution of fluid, hormonal changes,
tenosynovitis and vulnerability of the
peripheral nerves [2,3,7]. The onset of carpal
tunnel syndrome during pregnancy occurs
most frequently during the third trimester,
when weight gain and attendant total blood
volume are typically maximal. The changes
in wrist ratio and BMI in pregnancy are
obvious, and thus provide a human model
for the theory [10,11,12].

Subjects and Methods

Subjects

Pregnant women followed-up at the
department of obstetrics were recruited for
the study. Subjects with history of diabetes
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Demographic data and clinical profiles
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age, height,
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of hand, nocturnal paresthesia,

thznar weakness, thenar wasting, Tinel’s
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Nerve conduction studies

All the nerve conduction studies were
urdertaken| with a  Viking v
el:ctromyography (Nicolet, USA). The

room temperature was controlled at 25 — 30

°C, and the

hand temperature at 32 — 34 °C.

The methods of median nerve conduction
study followed the standard procedures
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Results

Sixty-six  pregnant women were
recruited for this study. The age ranged from
24 to 41 with a mean of 33.3. The mean
BMI at the third trimester was 26.7 Kg/m®
and mean weight gain was 11.2 Kg. There
was no correlation between the wrist ratio
and findings of NCV. Twenty-three women
had electrodiagnostic findings of CTS.
Comparison between the two groups of
subjects with and without CTS showed no
significant difference in terms of BMI,
weight gain, presence of edema, and wrist
ratio (Table 1).

Twenty-one  women  had  serial
examinations at the third trimester and 3
months after delivery. The BMI, weight
changes, left wrist ratio showed significant
changes before and after delivery. The
parameters regarding to the diagnosis of
CTS, 1e. median distal motor latency
(MDML), difference between median and
ulnar distal motor latency (M-U DML),
median sensory latency (MSL), and
difference between median and ulnar
sensory latency (M-U SL), also showed
significant changes before and after delivery
(Table 2).

Discussion

In a study of survey of hand symptoms
in pregnancy [5], 35% reported hand
symptoms. Only 20% of the affected
patients had classic median-nerve symptoms
(CTS), while 12% of patients described an
ulnar-nerve distribution and in 68% of
patients a generalized hand symptoms. The
facts that the diagnosis of CTS based solely
on the symptoms may be misleading and
may pose a diagnostic uncertainty. However,
the previous reported studies of incidence of
CTS in pregnancy were mostly made by
questionnaire and review of symptoms
[3,4,5,6,7]. No systematic, prospective
cohort study of CTS in pregnant women,
based on electrodiagnosis, has yet been
reported. Our evaluations were made by

both clinical

electrodiagn

symptoms and
ostic findings.
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In a recent
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elopment of symptoms [3,4,6].

study of 1472 patient with and
extremity
the results showed an almost

identical covariation between the right

median m
difference a
and body m
median slov
mess index
regardless o
It seems th
role in the

inus ulnar palmar latency
nd the patient’s right wrist ratio
ass index [9]. The likelihood of
ving was related to age, body
and average wrist ratio, and are
f patient occupation and illness.
at personal factors play a vital
development of CTS than was

thcught before.

Thz onset o
pregnancy o
thi-d trime
attendant to
maximal. T

f carpal tunnel syndrome during
ccurs most frequently during the
ster, when weight gain and
tal blood volume are typically
he changes in wrist ratio and

BMI in pregnancy are obvious, and thus

prcvide a

human model for the theory

[1(,11,12]. In the present study changes in

the observe

d parameters regarding to the

development of CTS are related to the
chenges of | body mass and wrist ratio.
Though CTS is a syndrome of multiple
causes, BMI and wrist ratio are important
causative factors in the same individual.

The natural history of CTS during
pregnancy is usually that of the resolution of
symptoms 4 - 6 weeks after delivery. The
findings from present study confirmed
resolutions of electrodiagnostic
abnormalities after delivery. This favorable
outome has led to a widely accepted
conservative| treatment. However, some of
the women do not recover, or show recurrent
CTS symptoms later on. More aggressive
treatment or surgical approach may be




appropriate in such cases [7,8]. It is also
possible that adequate controls of body
weight and edema may in some way help to
treat CTS symptoms.
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Table 1. Comparison between pregnant women with and without CTS

With CTS (n=23)

Without CTS (n=43)

Mean age 348 (1 3.2)
Mean weight before pregnant 56.8 (£ 9.5)
Mean weight at the 3™ trimester 67.4 (£ 5.9)
Mean weight gain 10.6 (+ 4.9)
BMI 27.0 (¢ 2.6)
Edema 9

Right wrist ratio 0.72 (£ 0.04)
Left wrist ratio 0.76 (x 0.04)

32.6 (+ 3.6)
56.6 (+ 8.7)
68.1 (+ 9.5)
11.5 (¢ 4.1)
26.6 (+ 3.2)
14
0.72 (+ 0.04)
0.73 (+ 0.04)

Table 2. Weight changes, BMI, wrist ratio and findings of NCV

before and after delivery

At the 3™ trimester 3 months after delivery )4
Mean weight 67.6 (£ 10.4) 59.0(x 10.5) <0.001
BMI 26.4 (+ 3.0) 23.1|(¢ 3.33) <0.001
Right wrist ratio 0.72 (+ 0.04) 0.71|(x 0.03) - 0.06
Left wrist ratio 0.74 (£ 0.03) 0.73|(x 0.03) 0.01
R MDML 412 (¢ 1.0) 3.78|(+ 0.75) <0.01
L MDML 3.62 (+ 0.53) 3.60/(+ 0.42) 0.33
R M-UDML 1.38 (+ 1.02) 0.99/(+ 0.78) <0.01
L M-U DML 0.88 (+ 0.55) 0.81/(¢ 0.46) 0.13
R MSL 2.72 (£ 0.57) 2.5(x 0.42) <0.01
L MSL 2.51 (¢ 0.33) 2.37|(z 0.22) <0.01
RM-USL 0.61(x 0.66) 0.35/(+ 0.59) <0.01
L M-USL 0.34 (+ 0.44) 0.23/(+ 0.33) 0.04

MDML: median distal motor latency (MDML)

M-U DML: difference between median and ulnar distal motor latency

MSL: median sensory latency

M-U SL: difference between median and ulnar sensory latency (M-U SL)




