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Carpal Tunnel Syndrome in type 2 diabetic
patients

Adnan A, Awada, ve, Sami A, Bashi, wo, froP, Mokammed A Aljussak, M0 FROPC. LeRoy Pl Hefferean, MO FRCPL

ABSTRACT

Ohjective:  To determing the frequency of carpal wnnel
svndrome in type 2 disbetic patients, its clinical profile
and i ather predisposing factors.

Methods: One  hundeed and fomy six conseculive
patients (57 male, 39 femake) with type 2 diabetes mellitus
seen i the diabenic clinke were examined prospectively
and submitted w0 comprehensive electrophysiological
studies 1o detect carpal twnnel syndrome and sensonmaotor
neurgpathy.  Those with carpal tuonel syadosime  wene
compared 1o the others o determine  the  additional
predisposing factors for carpal tnnel syadrome in digbetic
potients,

Results:  The mean durstion of diabetes was 115 years,
Carpal twanel syndrome was dingnosed in 3%% of the
paticds (28% of the males and 46% of females)
Mumbness of the hands, Tinel's sign and Phalen's sign had

poor sensitivity (61%, 54% and 37% respectively) but high
specificity (755%, 85% pngd 91% ), The main risk factor for
carpal wnnel syndrome in diabetics was the duration of
diabetes (p=0.001) and to a lesser degree female gender
andl obesaty {p<005 )

Conclusion: Carpal wnnel syndrome is quite frequent in
type 2 dwbetic patients. 1t clinical dingno=is may be
difficult because of the poor sensitivity of its classical
symptoms and signs. It should be suspected munly in
obese  women  with  long-standing  diabetes  mellius.
Electrodiagnastc studies should be done in these pitients
becapse the earlier the dizgnosis, the sooner considertion
con be given o the need for surgical decompression.

Keyvwonds:  Dhabtes  maellios,
carpal tunnel.
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Dinhl:tl.'ﬁ mellius (DM) is one of the main
predisposing factors for carpal mnnel syndrome
(CTS). Median mononeuropathy has been reported to
occur in 22%-31% of diabetic patients In Cross-
sectional studies'? while its lifetime prevalence in the
general population does not exceed 10%. In a

vious study!, we found that DM was present in
30% of CTS cases diagnosed in our clinical
neurophysiology laboratory and that DM was the
strongest risk factor for CTS, after female gender.
These findings lead us to design the present study in
arder o 1) estimate the frequency of CTS in type 2
diabetic patients; 2) determine the clinical profile of
CTS in diabetics compared to non-diabetics and 3)
estublish what are the other possible predisposing

factors of CTS in paticnts with DM.

Methods. From January to December 1997,
pitients presenting o the Diabetic Clinic in our
hospital were assessed o obtain bascline data about
their disease. Those with type 2 DM were then
referred to the clinical neurophysiology laboratory.
They were examined by a neurologist for clinical
symptoms and signs  of diabetic neuropathy,
according o the recommendations of the San
Antonio  Conference.® All  patents were  also
interviewed for the wswal symptoms of CTS and
examined for Tinel's (wrist percussion) and Phalen's
{wrist flexion) signs. They were then subjected to
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comprehensive comduction smdies of both median
and right ulnar nerves (motor and sensory ), right
peroneal (motor) and sural (sensory) nerves. All
studies were done at room temperature acconding o
well established protocol.

Median motor distal latency was recorded using a
distance of 7 cm from stimulation o recording
electrode. Antidromic sensory peak latency was
measured using a stimulation o recording electrode
distance of 14 cm. The diagnosis of CTS was based
upon two  absolute and ene relatve criteria: 1) diseal
motor latency > 4.4 msec or 2) sensory peak latency
=38 msec and 3) median © winar motor latencies
difference of more than 1.5 msec or sensory latencies
difference of more than 0.5 msec. The last (relative)
criterion is thowght 1o be less sensitive w factors such
as age, femperature, anthropometric characteristics
and  associated  sensorimotor  newropathy  because
individual median and uwlnar nerves share the same
general enviromment, different only in their location
relative to the carpal wnnel* The lfollowing values
were considered sbmormal for peroneal and sural
nerves studies and suggestive of the presence of a
more widespread newropathy: peroneal conduclion
velocity <dmdsec, distal latency > 6.4 msec and
amplitude =16 mY, =zural amplitude = &Y,
conduction velocity < 40 mfsec and distal latency =
4.3 msec.”

Patients with CTS were compared to those without
TS for different factors thought o be associated
with increased risk for the development of CTS,
including demographic data, body mass index [
weight in Kgs { (height in my |, duration of the DM
and conduction sudies suggestive of generalised
ncurcpathy, Odds ratios, Chi square test amd, when
indicated, 1the Swdent’s two-taill test were used for
statistical analvsis.

Results. A hundred and forty six patients were
included in the study (57 male, 89 female). Their
mean age + 5D was 32 + 7.6 vears. Ape and sex
distribution is shown in Table 1. All patients were
suffering from type 2 DM and 39.7% of them were
on insulin. The mean duration of the disease waos
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I1.5 £ 5 years. Carpal tunnel syndrome was
diagnosed on elecmophysiological bases in 57 cases
(395%), 16 men (28 %) and 41 women (46% ). It was
unilateral m 17 cases 4 men, 13 women) amd
bilateral in 40 (12 men, 28 women). In the unilateral
cases. all CTS were noted on the right side. Thiry-
six of 57 patients with CTS complained of numb
hands as compared o 22089 of those without CTS
(sensitivity 63%, specificity 75%). Tinel’s sign was
present in 32097 affected hamds and in 19131 non-
affected ones (sensitivity 54%, specificity 85%). The
numbers were respectively 3607 and 127131 for
Phalen's sign (sensitivity 37%, specificity 91%}).

Table X shows the distribution of the patents
according o their body mass index (BMI) and the
presence of absence of CTS. Patients with CTS were
more represented in the  higher  BMI groups,
Companison of patients with CTS and those without
in refation o BMI and other parameters 1s shown on
Table 3, The factors which were the most
significantly associated with CTS in diabetics were
female gender (p<().05). higher BMI ip<0,05), the
duration of diabetes (p<0.001]), insulin treatment {p<
0.01) and the presence of sensory andfor motor
newropathy  (p<0I). The mean BMI was
significantly higher in patients with CTS but there
WHS T 5igniﬁ|:£|nl difference when exch gemnder was
analysed separately, probably because of the small
number of patients. However, in the Student™s two-
tail test. overweight status appeared more frequently
associated with CTS in women (p=0,16) then in men
(p=0.32).

As digheres duraton appeared o be the statistically
stronpest risk factor for CTS in this study, the 6l
patients with an illness duration =10 years were
compared to those 33 with an illness duration of 5
years or less, In the first group, 32 patients (52%:) had
electrophysiologically proven CTS, 33 {34%) had
peripheral neuropathy and 32 (52%) were on insulin
therapy. In the second group, only 8 (24%) had CTS.
T (21%) had peripheral neoropathy and 6 {155 ) were
on insulin treatment. All the differences between the
2 groups were significant at a p=(L001. The presence
of sensorimotor neuropathy and insulin therapy did
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nol appear © confer an increased association with
CTS after multivariate analysis and comrection for
diagketes duration.

The frequency of CTS in the particularly prone
individuals i.e. women with a BMI = 29 and duration
of DM = 1 vears was 63%,

Discussion. While dinbetes mellitus is guite
frequent in Sasdi Arabia’, very little inlormation is
available on the magnitude of CTS in diabetic Saudi
patients, The frequency of diabetic newropathy was
found to be 24% and 47% in 2 cross-sectional studies
“ but the frequency of CTS per se was not
mentioned. Al Sulaiman et al™ found that the median
nerve was involved electrophysiclogically in 17 out
of 29 patients recently discovered to have type 2 DM.
Our study shows that CTS was present in almost 40%
of Saudi patients with type 2 DM after an 11.5 years
mean duration of the disease. In comparison, Dyck et
al', in a American community-based cross-sectional
study, found a prevalence ol 32%. In the “Early
Diabetes Intervention Trial”, Albers et al’. using
electromyographic criteria similar to ours, found CTS
in 23% of their type 2 diabetic patients. However, the
mean duration of DM in their cases was B years only
and patients with severe diabetic neuropathy were
excluded from their study. The reason for the high
frequency of CTS in diabetic patients 15 still
unknown., One possibility in an  increased
susceptibility to focal trauma of diseased nerves, as it
is frequently observed that entrapment neuropathics
precede overt diabetic neuropathy.'  Enhanced
ischemia of the merves already stressed by chronic
endoneurial hypoxia may be a factor,'* "

This study also shows that the 3 main sympioms
and signs of CTS i.e. numbness of the hands, Tinel's

and Phalen's signs have relatively poor sensitivity in
diabetic patients (63%, 54% and 37% respectively)
while their specificity is high (75%. B5% and 91%),
This would suggest that diabetic patients are maore
tolerant to the CTS associated symptoms, probably
because of the insidious onset of the disorder and the
co-existence of other non specific musculo-skeletal
aches and pains. This decreased awareness could
delay the diagnosis and prevent effective and timely
treatment. On the other hand, when present in
diabetic patients, these symptoms and signs are
highly suggestive aof CTS.

The strongest association with CTS in our patients
was the duration of diabetes independent of the
patients” ages. This is consistent with the findings of
others. ' presence of CTS comelated alse with
insulin treatment and the presence of sensorimolor
neuropathy on univariate analysis but these 2 factors
lost their power as independent risk factors on
multivariate analysis. Female gender increased the
risk for CTS by about two-fold in diabetics, as it does
for idiopathic CTS and shown in our previous study
on CTS in Saudis® Predilection for female gender
was also found in the “Early Diabetes Intervention
Trial™ but not by Dwck and associates.' In our
population, women do a substantial amount of work
at home which may contribute to their increased risk
for CTS.

Ohbesity is another known contributing factor for
CTS. In a cross-sectional siudy by Wermner et al.'* the
risk ratio for CTS in obese persons (BMI =29) was
2.5 when compared o slender individuals { BMI
<20}, Obesity increased the risk of CTS by a factor of
2.3 in our previous study on CTS in general but this
risk was higher in females, Similar results were
found in this study. As in idiopathic CTS, overweight
and obesity increased the risk of CTS in dizhetics and
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there was a trend suggesting that high BMI operates
as a risk for CTS more in women than in men.

In conclusion, CTS is quite frequent in type 2
diabetic patients, affecting more than a third of such
patients after a decade of disease duration, Iis ¢linical
diagnosis may be difficult becavse of the poor
sensitivity of classical symptoms and signs. A high
index of suspicion is needed especially in obese
digbetic  women  with  long  illness  duration.
Electrodiagnostic  studies are  desirable in  these
paticnts because the earlier the diagnosis, the more
sugcessful  will  be the resull  obtained by
decompressive  surgery, even in  patients with

underlying peripheral neuropathy. ™
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