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Summary

Objectives: In order to identify risk factors for carpal tunnel syndrome (CTS) to analyze the association of age, gender,
body mass index (BMI), diabetes mellitus (DM) as risk factors for severity of CTS.

Material and Methods: Patients were selected from a population of patients undergoing nerve conduction studies and
electromyography with clinical diagnosis of CTS.

Results: The mean age of the patients was 53.29+£11.41 (min:29, max:80). Female/male ratio was 8.3/1. Thirty-eight
(33.9%) patients had DM. Fourtyseven (42%) patients belonged to the mild and 65 (58%) patients to the severe group in
terms of neurophysiologic classification. Presence of DM was significantly more frequent in patients with severe CTS.
And duration of complaints was also more longer in severe group. In patients with BMI>30; mean age and duration of
complaints were higher in severe CTS, patients with age>60 and presence of DM were more frequent in severe CTS. In pa-
tients with age >60; patients with severe CTS had more frequently BMI>30 and longer duration of complaints. Whereas,
patients with age <60 had more frequent DM in severe CTS.

Conclusion: This study demonstrated that presence of DM increases the severity of CTS in females, obese ones, under the
age of 60 years. Obesity increases the severity of CTS in patients with DM, over the age of 60 years.
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Ozet

Amac: Karpal tiinel sendromu (KTS) siddeti igin risk faktdrleri olarak yas, cinsiyet, viicut kitle indeksi (VKI), Diabetes
mellitus (DM) arasindaki iligkiyi analiz etmek.

Gereg ve Yontem: KTS tanisi ile sinir iletim ¢aligmalar1 ve elektromiyografi gegiren bir hasta popiilasyonu incelendi.
Bulgular: Hastalarin yas ortalamasi 53.29+11.41 (min:29, max:80) idi. Kadin/erkek orami 8.3/1 idi. Otuz sekiz (%33,9)
hastada DM vardi. Norofizyolojik siniflandirma agisindan kirk yedi (%42) hasta hafif ve 65 (%58) hasta ciddi grubuna ait-
ti. DM varhig1 agir KTS olan hastalarda anlamli olarak daha sik bulundu. Sikayetlerin siiresi agir grupta daha uzun bulundu.
VKIi>30olan hastalarda; yas ortalamasi ve sikayetlerin siiresi agir KTS grubunda daha yiiksek idi. Agir KTS olan hastalar-
da yas ortalamasi daha yiiksek ve DM varligi daha sikti. Yas>60 olan hastalarda; agir KTS olan hastalarin sikayet siiresi
daha uzun ve BMI>30 hasta sayisi1 daha sikti. Oysa, yas<60 olan hastalarda agir KTS olan hastalarda daha sik DM vardi.
Sonug: Calisma DM varliginin 60 yasin altinda ve obez olanlarda KTS siddetini arttirdigin1 gostermistir. Obezitenin 60 ya-
sin iizerinde, DM hastalarda KTS siddetini arttirdigi goriilmiistiir.

Anahtar kelimeler: Karpal tiinel sendromu, hastalik siddeti, risk faktorleri
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weakness of the thenar muscles (7). The majority of
cases are idiopathic but in some cases it is associated
with diabetes mellitus, thyroid dysfunction, preg-
nancy, obesity, wrist fractures, rheumatoid arthritis,
osteoarthritis, amyloidosis, connective tissue disea-
ses and repetitive hand activity (8,9). Chronic mec-
hanical compression and ischemic damage leads to

Background

Carpal tunnel syndrome (CTS) is the most frequent
compressive neuropathy in the general population,
resulting from the median nerve compression under
the transverse carpal ligament. It has gender and
age-related incidence frequently affects women

(1,2,3,4,5,6). The most typical symptoms are numb-
ness, tingling and pain at the territory of the median
nerve in the hands occurring especially at night and

injury of the median nerve within the carpal canal
(10).
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Body mass index (BMI) is an important risk factor
for developing this compressive neuropathy in the
carpal canal (11). Obesity is related to increased in-
cidence of CTS (12,13,14,15,16,17,18). Obesity se-
ems to be more frequent in females, but males had
more severe lesions (11). Diabetes mellitus (DM)
has large number of complications. CTS is seen
about 20% of diabetic patients (19). The diabe-
tes-induced connective tissue changes thought to be
causing median nerve entrapment (20).

In order to identify risk factors for CTS to analyze
the association of age, gender, BMI, DM as risk fac-
tors for severity of CTS, a retrospective study in a
population of patients undergoing nerve conduction
studies and electromyography in a period from Oc-
tober 2010 to December 2011 was performed.

Material and methods

Patients referred for electrodiagnostic consultation
for CTS confirmation were included to the study.
The study was approved by the local ethic commit-
tee. Patients with a history and symptoms consistent
with cervical radiculopathy, brachial plexopathy,
polyneuropathy and peripheral nerve trauma and
unilateral CTS were excluded from the study. Pati-
ents were excluded in the presence of previous CTS
surgery or other diseases that could be related to
CTS except DM (e.g. polyneuropathy, endocrine di-
seases, thyroid dysfunction, wrist fractures, rheuma-
toid arthritis, osteoarthritis, pregnancy etc.). For
each patient, epidemiologic evaluation covered age,
sex, height, weight, BMI, and occupational activity.
The results of occupational activity was previously
published (21).

BMI was calculated as weight/height (2). Patients
were classified as being underwieght (BMI<18.5
kg/m?), normal (BMI>185 and <24.9 kg/m?),
overweight (BMI>25 and 29.9 kg/m®), obese (BMI
>30 and <35 kg/m?) or morbidly obese (BMI>35
kg/m?) (22).

For the electrodiagnosis of CTS, the following pa-
rameters were measured on both sides using a Me-
delec electromyograph. Surface-stimulating and re-
cording electrodes were used for all studies. 1- Me-
dian wrist-to-thenar distal motor latency (DML).
Recording electrodes were placed over the motor
point of abductor pollicis brevis and stimulation
approximately 14 cm proximal to the recording cat-
hode. DML was measured to the initial negative def-
lection from the baseline. 2- Wrist-to-elbow median

nerve motor conduction velocity. 3- Median sensory
conduction velocity of the 2nd digit to wrist measu-
red antidromically with the recording cathode at the
proximal interphalangeal joint and anode 2 cm dis-
tally. 4- Ulnar wrist-to-hypothenar DML. Recording
electrodes were placed over the motor point of ad-
ductor digiti minimi and stimulation approximately
11 cm proximal to the recording cathode. 5- Ulnar
sensory conduction velocity of the 5th digit to wrist
measured antidromically with the recording cathode
at the proximal interphalangeal joint and anode 2 cm
distally. 6- Median and ulnar sensory amplitudes
were measured peak-to-peak with recording of th
4th digit.

All patients were evaluated by the same researcher
and skin temperature was maintained at 32-34°C.
The scale considers normal and delayed values of
median nerve sensory conduction velocity (SCV)
and DML as well as presence or absence of sensory
action potentials (SAP) and compound muscle ac-
tion potentials (CMAP). It is a five point scale with
5 stages of severity; 0: normal findings, 1-Median
nerve SCV and DML normal but significant diffe-
rence in peak-to-peak amplitude of median and ulnar
sensory amplitudes 2-Slowing of SCV, normal
DML 3-Slowing of SCV and prolonged DML 4-
Absence of SAP and prolonged DML 5-Absence of
SAP and CMAP (5). Neurophysiologic data were
assessed according to the modified neurophysiologic
grading system developed by Padua et al. According
to this system stages were defined as; Stage 0-2:
mild, stage 3-5: severe (5).

Categorical data are reported as numbers and/or per-
centages and were compared by Chi-square test.
Quantitative data are reported as mean+SD and were
compared by Student’s t-test. P<0.05 was conside-
red statistically significant.

Results

A total of 112 patients wih bilateral CTS were inc-
luded in the present study. Of all patients, 100
(89.3%) subjects were female, 12 (10.7%) patients
were male. Female/male ratio was 8.3/1. The mean
age of the patients was 53.29+11.41 (min:29,
max:80). The majority of cases (67.9%) were fo-
und in the patients with age <60 and overweight in
accordance with BMI (61.6%). None of the pati-
ents was underweight or morbidly obese. Thirty-
eight (33.9%) patients had DM. Clinical and de-
mographic features of the patients are shown in
table 1. Fourty-seven (42%) patients belonged to
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the mild and 65 (58%) patients to the severe group
in terms of neurophysiologic classification. Pre-
sence of DM was significantly more frequent in
patients with severe CTS. Prevalence of studied fe-
atures among patients with severe and mild CTS
are shown in table 2. In patients with severe CTS,
DM was more frequent in females. In males, there
were no differences of BMI, age, DM between
mild and severe CTS. In patients with BMI >30;

mean age was higher in severe CTS, patients with
age>60 and presence of DM were more frequent in
severe CTS. In patients with age >60; patients with
severe CTS had more frequently BMI>30. Whe-
reas, patients with age <60 had more frequent DM
in severe CTS. In patients with DM; patients with
BMI>30 were more frequent in severe CTS. With
respect to risk factors within their own group are
shown in table 3.

Table 1. Clinical and demographic features of the patients

All cases (n=112)

Mean age (years)

53.20+11.41 (29-80)

Age >60/ <60

36/76 (32.1% / 67.9%)

Female/Male

100/12 (89.3% / 10.7%)

BMI >18.5 and <24.9 kg/m2
BMI > 25 and <29.9 kg/m2
BMI > 30 and <35 kg/m2

8 (7.1%)
69 (61.6%)
35 (31.2%)

Presence of Diabetes Mellitus

38 (33.9%)

Table 2. Prevalence of studied features among patients with severe and mild CTS

Mild (n=47) Severe (n=65) p
Female/Male 44/3 56/9 0.089
BMI>30/<30 11/36 24/41 0.128
Mean age (years) 52.39+10.44 53.95+12.10 0.475
Age >60/ <60 13/ 34 23/ 42 0.388
Presence of Diabetes Mellitus 9 29 0.005*
Table 3. Detailed analysis of risk factors for CTS
Mild (n=47) Severe (n=65) P
Female gender (n=100)
BMI>30 10 21 0.113
Mean age (years) 53+10.39 53.80+11.55 0.79
Age >60/ <60 13/31 20/36 0.515
Presence of Diabetes Mellitus 9 25 0.011*
BMI>30 (n=35)
Female /Male 10/1 21/3 0.769
Mean age (years) 48.09+.22 61.75£10.14 0.001*
Age >60/ <60 1/10 15/9 0.003*
Presence of Diabetes Mellitus (n) 2 22 0.000**
Age >60 (n=36)
BMI>30 1 15 0.001*
Female/Male 13/0 20/3 0.174
Presence of Diabetes Mellitus 7 14 0.681
Age<60 (n=76)
BMI>30 10 9 0.424
Female/Male 31/3 36/6 0.464
Presence of Diabetes Mellitus 2 15 0.002*
Presence of Diabetes Mellitus (n=38)
BMI>30 2 22 0.004*
Female gender/ Male 9/0 25/4 0.239
Mean age (years) 63+9.13 59.89+0.70 0.438
Age >60/ <60 7/2 14/15 0.120
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Discussion

In this study, the prevalence of obesity, age, gender
differences and DM in mild and severe CTS patients
was compared. Also the relationship between risk
subgroups as female gender, BMI, age and DM was
investigated. Link between risk factors and severity
of CTS was aimed to be examined.

The mean age of the patients was 53.29+11.41
(min:29, max:80). The majority of cases (67.9%)
were found in <60 age group. In literatiire, different
age groups reported for risk (18,23,24). But when
we examined subgroups obesity had more importan-
ce for disease severity in patients with age >60 and
DM in contrary of Bland et al. They suggested that
increased BMI is an independent risk factor for CTS
in patients age< 63, but not in older ones. Patients
over the age of 63 years have a different pattern of
risk factors for CTS. This suggests that CTS in the
elderly population may have different underlying
pathogenetic mechanisms (25).

Females have formed the majority of the patients in
accordance with the literatiire (18,23,24). Although
female gender was an independent risk factor for
CTS, we could not show its importance for severity
of CTS. Female/male ratio was 8.3/1. There was not
a difference of female/male distribution between
mild and severe groups. In females, age and BMI
did not differ between groups, whereas DM was fo-
und more frequent in severe group. In contrast,
Moghtaderi et al found higher age and BMI in fema-
les (23). Becker et al found obesity more frequent in
females, but males tended to have more severe lesi-
ons (11). In opposite, Nathan et al. found signifi-
cantly increased BMI in females (16). In males, we
did not find a significant risk factor of which we in-
vestigated. However, Werner et al. have shown the
obesity as a stronger risk factor among males (6). In
a manner consistent with our findings, Becker et al
founde DM as a significant risk factor among fema-
les (11). A relationship between obesity and CTS
has been reported (10,16). In the study, BMI was 25
and 29.9 kg/m? (overweight) in most of the patients
(61.6%), there was not a significant difference for
BMI between mild and severe groups. Werner et al.
found that only 16% of underweight and 39% of the
obese patients were diagnosed with CTS. Obese
ones 2.5 times as likely to have the diagnosis of
CTS compared to a group of slender individuals
(26). Radecki reported that increased BMI was rela-
ted prolongation of median latencies (27). Nordst-
rom et al. concluded a strong correlation between
BMI and CTS (28). The accumulation of fat tissue
in the carpal canal supposed to increase the hydros-

tatic pressure, and synovial thickening seems to be
compressing the median nerve in obese people thro-
ugh the canal (29,30). Improvement of symptoms
with decompression implies the ischemic compo-
nents secondary to nerve compression (30). We co-
uld not find a significant difference for obesity
between mild and severe CTS groups. In a histopat-
hological study, an inverse correlation was found
between BMI and thickening of the transverse carpal
ligament, however, no correlation was observed
between BMI and the degree of edema or fibrosis
within the tenosynovium (31). In 35 patients with
BMI>30 we did not find a gender difference
between mild and severe groups. In obese patients,
however, mean age, number of the patients with age
>60 and DM were significantly different between
groups.

Findings of the study confirm that DM is a risk fac-
tor for severity of CTS. DM was also found as a risk
factor in female patients and patients with age <60.
Seror et al. reported that obesity prevalence was inc-
reased in both idiopathic and DM patients in com-
parsion with general population (24). In opposite,
Becker et al. disputed that DM might be a weak risk
factor (11).

As a conclusion, this study demonstrated that pre-
sence of DM increases the severity of CTS in fema-
les, obese ones, under the age of 60 years. Obesity
increases the severity of CTS in patients with DM,
over the age of 60 years. A prospective study with
DM, obese patients and healthy controls with larger
groups could clarify the effect of risk factors for se-
verity of CTS.The authors have declared that no
competing interest exists.
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