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ABSTRACT

Purpose: This study aims to research the relationship between clinical, physical, electrophysiological,
?(J:ncsz)tional findings and body mass index (BMI) in patients with idiopathic carpal tunnel syndrome
TS).
Method: This study comprised 105 (48 bilateral, 9 unilateral) idiopathic CTS patients. Demographic
and clinical findings and tinel, phalen, reverse phalen and carpal compression findings were
evaluated and recorded. Patients with a BMI = 30 were evaluated as obese. Boston Symptom
Severity and Functional Capacity Scale was applied to evaluate the patients’ functions. The
patients were staged according to clinical and electrophysiological examinations.
Results: The mean age of the patients was 44.09 + 10.97 years. While there was no statistically
significant difference between electrophysiological staging and age, gender, functional capacity
and symptom severity, there was a significant correlation between tinel test positivity and severe
CTS and between the clinical stage and CTS. The symptom severity and functional capacity were
significantly higher in the obese patient group than in the non-obese group. When the electro
physiological characteristics of the obese and non-obese group were compared, the median
nerve sensory amplitude of the obese group was significantly lower than the non-obese group.
Conclusion: Patients with obese CTS have a higher rate of loss of function and symptoms of severity
than non-obese patients and this shows the importance of weight control in the freatment of these
patients. In cases where the severity of the clinically obtained severity and the electrophysiological
severity are not proportional, we believe that a careful examination will provide information
about the severity of the disease and also the effectiveness of the treatment and the follow-up
of the patients. Again, we think that stimulant tests are important in the evaluation of the disease
especially in the loss of function and severity symptoms and should be routinely included in our
examination.
Keywords: Carpal funnel syndrome, electrophysiological stage, Body Mass Index, Obesity
oz
Amag: Bu calismada idyopatik karpal tUnel sendromu (KTS) tanisi almis hastalarda klinik, fiziksel,
elekirofizyolojik, fonksiyonel bulgular ve vicut kitle indeksi (VKI) arasindaki iliskiyi arastirmak
amaclanmistir.
Method: Calismaya toplam 105 (48 bilateral, 9 unilateral) idyopatik KTS'li el katldi. Hastalarin
demografik ve klinik bulgulan ve finel, phalen, ters phalen, karpal kompresyon bulgular
degerlendirilerek kaydedildi. VKI = 30 olan hastalar obez olarak degerlendirildi. Hastalarin
fonksiyonlarini degerlendirmek amaciyla Boston Semptom Siddet ve Fonksiyonel Kapasite Skalasi
uygulandi. Hastalar klinik ve elekirofizyolojik incelemelerine gére evrelendirildiler.
Bulgular: Hastalarn yas ortalamasi 44.09 + 10.97 idi. Elekirofizyolojik evreleme ile yas, cinsiyet,
fonksiyonel kapasite ve semptom siddet derecesi arasinda istatistiksel olarak anlamlilik
saptanmazken, provakatif testlerden tinel testi pozitifligi ile agir KTS arasinda ve klinik evreleri ile KTS
derecesi arasinda anlamli bir iliski saptandi. Semptom siddeti ve fonksiyonel kapasitesi, obez hasta
grubunda, obez olmayan gruba gére anlamli olarak daha yUksek bulundu. Obez ve obez olmayan
grubun elekirofizyolojik &zellikleri karsilastinidiginda obez grubun median sinir duysal amplittd degeri
anlamli olarak obez olmayan gruba gore dUsuk saptandi
Sonug: Obez KTS'li hastalarin fonksiyon kaybi ve siddet semptomlannin, obez olmayanlara gére
daha fazla olmasi, bu hastalarinin tedavisinde kilo kontrolinin énemini géstermektedir. Klinik bulgu
ile elektrofizyolojik bulgularin birbirini desteklemedigi durumlarda, dikkatli bir muayene ile hastalik
siddeti hakkinda bilgi edinilebilecegdi, ayrica tedavinin etkinliginin degerlendirimesi ve hastalarin
fakibinde yararl olacagini disinUyoruz. Yine hastalik takibinde &zellikle fonksiyon kaybinin ve siddet
semptomlarin degerlendirimesinde uyarici testlerinin dnemli oldugunu ve muayenemizde rutin
olarak yer almasi gerektigini disUnmekteyiz.

Anahtar kelimeler: Karpal Tinel Sendromu, Elektrofizyolojik Evre, VUcut Kitle indeksi, Obezite

Carpal tunnel syndrome (CTS) results from the Various secondary causes such as endocrinological
compression of the median nerve inside the carpal disorders (diabetes mellitus, hypothyroidism),
tunnel in the wrist. It is the most common entrapment rheumatological  disorders, infections, anatomic
neuropathy of the upper extremity (1,2,3). Itsincidence variations, tumoral and fraumatic states, amyloidosis,
increases in the third and fifth decades in women. Its obesity, alcoholism may also be responsible for CTS
population prevalence is reported as 10% (1,2). etfiology (4,5). However, the most common form is the
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idiopathic CTS, in which no etiological cause can be
found.

The main symptom in CTS is nighttime pain and
numbness in aregion corresponding fo the innervation
zone of the median nerve. As the disease progresses,
the signs and symptoms start to appear all day long
and may even progress to thenar atrophy. Nighttime
symptoms are typical for CTS. Carpal funnel syndrome
is diagnosed with clinical presentation, provocation
tests, and electromyography.

Among provocation fests, Phalen’s test, reverse
Phalen's test, Tinel's test, and carpal compression
test are the most commonly used ones in clinical
practice (6). These tests increase the pressure on the
median nerve, causing symptoms to appear. There
are conflicting views on the sensitivity and specificity
of these tests performed during physical examination
(6-8). They mostly produce false negative results in mild
CTS. Electrodiagnostic studies are used for the definitive
diagnosis of patients with clinical presentation of CTS
and its differentiation from other neuropathies (). This
study aimed to examine the relationship between
body mass index (BMI), age, sex, provocation tests,
functional capacity, symptom severity, clinical staging,
and electrophysiological staging.

Materials and method

Our study was approved by Harran University Faculty
of Medicine ethics committee with the decision
number of E.8254. It enrolled a total of 105 patients
with idiopathic CTS (48 bilateral, 9 unilateral) who
were under follow-up at Harran University Faculty
of Medicine Department of Physical Medicine and
Rehabilitation outpatient clinic.

Patients with secondary CTS were excluded. The
patients’ demographic data such as age, sex, and
symptom duration were recorded. Their height and
weight were measured, and BMI was calculated
in terms of kg/m2. Those with BMI = 30 kg/m2 were
recorded as obese. Provocatfion tests included
Phalen’s test, reverse Phalen’s test, Tinel's test, and
carpal compression test and recorded as either
positive or negative. In Phalen’s test, the dorsa of both
hands were kepft in contact with each other with both
wrists fully flexed for 60 seconds (10). Appearance of
pain or numbness in the median nerve innervated zone
was recorded as a positive response. Reverse Phalen’s
test was performed with both wrists in full extension so
that both palms were in contact with each other for
60 seconds (11). Appearance of pain or numbness in
the median nerve innervated zone was recorded as a
positive response. Tinel's test was performed by tapping
a total of six times from the distal of the fransverse
carpal ligament to the proximal wrist line. Presence
of tingling sensation, paresthesia, or sense of electric
shock along the distribution of the median nerve was
considered positive test (12). Carpal compression test
was performed by applying pressure on the median
nerve coursing under the transverse carpal ligament
with two thumlbs for 30 seconds. Pain, numbness, and
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tingling sensation along the distribution of the median
nerve was considered positive (13).

Boston Carpal Tunnel Questionnaire  (BCTQ)
composed of a severity scale and a functional scale
was used to determine CTS severity. BCTQ consists of
a fotal of 19 questions. The symptom severity scale
contains 11 questions, and the functional capacity
scale contains 8 questions. The answers consist of five
options, and each question is given a minimum of one
and a maximum of five points. One point corresponds
to the mildest symptom or the best functional state,
and five points to the severest symptom or the worst
functional state. Higher mean scores indicate that
CTS is severe, or the functional capacity is low (14).
The validity and reliability of BCTQ's Turkish version
were demonstrated by Sezgin et al. in 2006 (15). The
patients were staged according to their clinical and
electrophysiological evaluations. Clinically, they were
categorized as follows: 1. Nighttime numbness only, 2.
Nighttime and dayfime numbness, 3. Sensory loss, 4.
Atrophy or weakness of the thenar muscles innervated
by the median nerve, 5. Plegia of the thenar muscles
innervated by the median nerve (16). Stage 1 included
groups 1 and 2; Stage 2 included group 3; and Stage
3included groups 4 and 5.

Electrophysiological testing was performed using
Dantec-Keypoint Ver 2,32 EMG system. The following
categories of severity were defined for CTS: Mild CTS:
Sensory nerve conduction velocity of the median
nerve is reduced but distal motor latency is normal
(<47 m/s); Moderate CTS: Sensory nerve conduction
velocity of the median nerve is reduced, and its distal
motor latency is prolonged (> 4 msn). Severe CTS:
absence of compound sensory action potential and/
or reduced amplitude (<10uyV) in sensory conduction
studies and/or reduced compound muscle action
potential amplitude or absent response (<5uV) or
excessive prolongation of latency (>6.0ms) in motor
conduction study.

The relationship between age, sex, BMI, provocation
tests, functional capacity, symptom severity grade,
and electrophysiological staging was examined.

Statistical analysis

Statistical analyses were carried out using “Stafistical
Package for Social Sciences for Windows version
22.0 (SPSS, Chicago, IL, USA)" software package.
Descriptive statistics were expressed as mean *
stfandard deviation, minimum-maximum, median
values as well as frequency and percentage.
Normality of distribution of confinuous variables was
tested using Kolmogorov-Smirnov test. Independent
groups were compared using independent samples
t-test or Mann-Whitney U test for quantitative variables
with normal distribution, and one-sided analysis of
variance (ANOVA) or Kruskal Wallis test for quantitative
variables having non-normal distribution. Chi-square
test was used to compare categorical variables.
Correlation between continuous variables was tested
using Pearson's correlation test. Level of significance
was set at P<0.05.
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Results

The mean age of the patients was 44.09 + 10.97 years.
Out of 105 patients, 97 (% 92.4%) were women and
8 (7.6%) were men. Forty-eight (92.4%) patients had
bilateral CTS, and 9 (7.6%) patients had unilateral CTS.
Carpal tunnel syndrome affected right hand in 54.3%
of patients and left hand in 45.7%. While there was no
significant difference between electrophysiological
stfaging and age, sex, functional capacity, and
symptom severity, there was a significant correlation
between Tinel's test positivity and severe CTS (P=0.018)
(Table 1). A significant correlation was observed
between clinical stage and CTS grade (p<0.001)
(Table 2).

Table 1: Relationship between electrophysiological staging and age,
gender, functional capacity, symptom severity, and provocative sy-
mptoms

Mild CTS Medium Severe
(n=47) CTs (n=41) CTS(n=17) © P1P2 P3
4424 + 45.39 + 40.41 =
Age 1113 11.34 9.26 0.65 0.17 0.9 0.35
29.24 + 28.82 30.25
BMI 505 381 59 066 0.5 032 0.73
Tinel's sign
Negative 20 (%42.6) 17 (%41.5) 1 (%5.9) 055 0 0.01 0.02
Positive 27 (%57.4) 24 (%58.5) 16 (94.1)
Phalen’s
sign
Negative 16 (%34.0) 7 (%17.1) 3 (%17.6) 006 0.17 0.62 0.14
Positive 31 (%66.0) 34 (%82.9) 14 (%82.4)
Reversed
Phalen’s
sign
Negative 14 (%29.8) 12 (%29.3) 4 (%23.5) 0.57 0.44 0.46 0.88
Positive 33 (%70.2) 29 (%70.7) 13 (%76.5)
Carpal
compres-
sion test
Negative 14 (%29.8) 13 (%31.7) 5 (%29.4) 0.51 0.62 0.56 0.98
Positive 33 (%70.2) 28 (%68.3) 12 (%70.4)
Functional
capacity
g"é)e‘””i 268087 287+077 3.14+081 033 006 018 0.15
symptom
severity
(Mean = 2.45+
D) 0.80 272+074 274077 0.11 02 0.92 0.23

Meantsd: meantstandard deviation, P: Relationship between Mild
Carpal Tunnel Syndrome (CTS) and moderate CTS; P1: The relations-
hip between mild CTS and severe CTS; P2: The relationship between
Moderate CTS and Severe CTS; P3: Relationship between mild-mode-
rate-severe CTS groups
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Table 2. The relationship between clinical stages and the degree of
CTS

Mild CTS Medium CTS  Severe CTS P P1 P2 P3
?“‘ge 38 (%59.4) 24 (%37.5) 2 (%3.1) 0076 0 0 0O
stage  7(@006) 16 (%47.1) 11 (%32.4)
gmge 2 (%28.6) 1(%14.3) 4 (%57.1)

CTS: Carpal Tunnel Syndrome P: Relationship between mild CTS and
moderate CTS; P1: The relationship between mild CTS and severe
CTS; P2: The relationship between moderate CTS and severe CTS; P3:
Relationship between Mild-Moderate and Severe CTS

Symptom severity and functfional capacity were
significantly higher in obese patients than the non-
obese group (P=0.001, P=0.001) (Table 3). There was
a positive correlation between total functional and
severity scores (p<0.001, r=1).

A comparison between the electrophysiological
findings of the obese and non-obese groups showed
that the obese group had a significantly lower median
nerve sensory amplifude than the non-obese group
(p=0.044). A negative correlation was found between
symptom severity score and median nerve sensory
potential amplitude (p=0.032, r=- 0.209).

Table 3. Analysis of the difference between symptom severity and fun-
ctional capacity and BMI

non-obese

obese (n=44) (n=61) o)
Age (Mean+SD) 45.61 + 8.89 43.00 + 12.21 0.060'
symptom severity score (MV 3 (1.09-40) 2.3 (1.09-3.90) 0.0012
(min-max)) o T ’
Functional capacity score (MV 3(1.25-4.37) 2.62 (1- 4.25) 0.0207

(min-max))

SD; Standard deviation; MV (min-max): Median value (min-max); ';
independent samples t-test; 2 Mann-Whitney U test

Discussion

Carpal tunnel syndrome is the most common
entrapment neuropathy. It is more common in
women, in the third and fifth decades (1,2,17). In line
with previous studies, this study found that CTS patients
had a mean age of 44.09 years, and its prevalence
was higher in women (92.4%). Its symptoms are usually
bilateral, with the dominant hand being more severely
affected. Among our patients, 92.4% had bilateral CTS
and 53.4% had right hand disease.

Increased BMI has been described as a risk factor for
CTS among individuals younger than 63 years of age
(18). In a meta-analysis, Shiri et al. concluded that
every 1-unit increase in BMI increased the risk of CTS
by 7.4% (19). They reported a significant correlation
between CTS stage and BMI values, and patients with
severe CTS had higher BMI values (20,21). Our study
did not reveal any significant correlation between BMI
and CTS severity but found higher mean functional
capacity and symptom severity scores in obese
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patients than non-obese ones. Naik et al., in a study on
healthy obese individuals, reported prolonged latency
and reduced amplitude of motor nerves of the upper
and lower extremities examined (22). The compressive
effect of hydrostatic pressure secondary to fluid
retention as a metabolic complication of fatty tissue
in the carpal tunnel or obesity may lead to CTS (17).
Fat is an important component of nerves; malnutrition
and an excessive increase in adipose fissue can cause
neural dysfunction (23,24). A significant negative
correlafion between increased BMI and nerve
amplitude has been reported in the literature (25).
Likewise, a comparison of the electrophysiological
properties of the obese and non-obese groups
showed a significantly reduced median nerve sensory
amplitude levels in the obese group compared with
the other group (p=0.044).

Tinel's test has a sensitivity of 60% and a specificity of
67% (26). In a study by GUney et al., where clinical,
electrophysiological, and quantitative MR studies of
idiopathic CTS patients were evaluated, a significant
correlation was found between Tinel's and Phalen’s
test positivity and clinical, electrophysiological stage
(27). Our study did not demonstrate any significant
correlafion between the tests other than Tinel's test
and CTS severity.

Although electrophysiology is the gold standard for the
diagnosis, it provides us with objective data. However,
some patients may have normal electrophysiological
findings despite having CTS clinically (28). This is a result
of the existence of unaffected nerve fibers. Our study
found a significant correlation between the clinical
findings and electrophysiological findings of our
patients.

Conclusion

More severe functional loss and symptoms in obese
CTS patients compared with their non-obese
counterparts indicates the importance of weight loss
in the freatment of CTS patients.

There may be no correlation between
electrophysiological severity and clinical severity. A
good physical examination may provide information
about CTS severity. We believe that this would be
useful for assessing treatment efficacy and patient
follow-up. We think that provocation tests are
important particularly for the assessment of symptoms
and functional loss during follow-up and should be
routine part of physical examination.

References

1.Stewart JD. Peripheral Neuropathy. 3rd ed.; 1993; p. 961-79.

2.Gellman H. Et al. Carpal tunnel syndrome. An evaluation of the provoca-
tive diagnostic tests J.Bone.Joint.Surg.1986;68(5):735-8.

3.Mac Dermid JC et al.Clinical diagnosis of carpal tunnel syndrome: a sys-
tematic review, J Hand Ther 2004;17(2):309-19

4.Kaymak B, Ozcakar L. Karpal Tinel Sendromu. Hacettepe Tip Dergisi 2007;
38: 141-146.

630

5. Mi J, Liu Z. Obesity, Type 2 Diabetes, and the Risk of Carpal Tunnel Syndro-
me: A Two-Sample Mendelian Randomization Study. Front Genet. 2021 Jul
22;12:688849. doi: 10.3389/fgene.2021.688849.

6. MacDermid JC, Wessel J. Clinical diagnosis of carpal tunnel syndrome:
a systematic review. J Hand Ther. 2004 Apr-Jun;17(2):309-19. doi: 10.1197/j.
jht.2004.02.015.

7. KUgUkakkas O, Yurdakul OV. The diagnostic value of clinical examinati-
ons when diagnosing carpal tunnel syndrome assisted by nerve conduction
studies. J Clin Neurosci. 2019 Mar;61:136-141. doi: 10.1016/j.jocn.2018.10.106.

8.Zhang D, Chruscielski CM, Blazar P, Earp BE.
Accuracy of Provocative Tests for Carpal Tunnel Syndrome. J Hand Surg
Glob Online. 2020 Apr 21;2(3):121-125. doi: 10.1016/j.jhsg.2020.03.002.

9.Aroori S, Spence R. Carpal Tunnel Syndrome. Ulster Med J. 2008; 77 (1):
6-17.

10. Seror P. Phalen’s test in the diagnosis of carpal tunnel syndrome. J Hand
Surg [Br] 1988; 13: 383-5

11. Ghavanini MR, Haghighat M. Carpal tunnel syndrome: reappraisal of
five clinical tests. Electromyogr Clin Neurophysiol 1998; 38: 437-41.

12. Durkan JA. A new diagnostic test for carpal tunnel syndrome. J Bone Jo-
int Surg Am 1991; 73: 535-13. Bowles AP Jr, Asher SW, Pickett JB. Use of Tinel's
sign in carpal tunnel syndrome. Ann Neurol 1983; 13: 689- 90

13. Bowles AP Jr, Asher SW, Pickett JB. Use of Tinel's sign in carpal tunnel
syndrome. Ann Neurol 1983; 13: 689- 90

14.Levine DW, Simmons BP, Koris MJ et al. A self-administered questionnaire
for the assessment of severity of symptoms and functional status in Carpal
tunnel syndrome. Journal of Bone and Joint Surgery 1993;75:1585-92.

15.Sezgin M, Incel NA, Serhan S et al. Assessment of symptom severity and
Functional status in patients with carpal tunnel syndrome: reliability and fun-
ctionality of the Turkish version of the Boston Questionnaire. Disabil Rehabil
2006; 28:1281-6.

16.Padua L, Padua R, Lo Monaco M,Aprile |, Tonali P, Fortheltalian CTS Study
Group. Multi perspective assessment of carpal tunnel syndrome. A multi
center study. Neurology 1999; 53:1654-1659

17.Becker J et al. An evaluation of gender, obesity, age and diabe-
tes mellitus as risk factors for carpal tunnel syndrome. Clin Neurophysiol
2002;113:1429-34.

18.Bland JD. Therelationship of obesity, age, and carpal tunnel syndrome:
more complex than was thought2 Muscle Nerve. 2005;32:527-32.

19.Shiri R, Pourmemari MH, Falah-Hassani K, et al. Theeffect of excess body
mass on the risk of carpaltunnelsyndrome: a meta-analysis of 58 studies.
ObesRev. 2015;16:1094-1104.

20.Tunc ve ark. Karpal Tunel Sendromu Hastalarinda Elektro diagnostik Evre-
leme ile Klinik Evre, Semptom Suresi ve Vicut Kitle indeksi Arasindaki lliskinin
Degerlendirimesi Dicle Medical Journal 2017;44 (2) : 159-166.

21. Tonga F, Bahadir S. The Factors Associated with Carpal Tunnel Synd-
rome Severity. Turk Neurosurg. 2022;32(3):392-397. doi: 10.5137/1019-5149.
JIN.34519-21.2.

22.Naik BM, Pal P, Pal GK, Balakumar B, Dutta TK. Assessment of motor ner-
ve conduction in healthy obese Indian population. Int J Clin Exp Physiol.
2014;1(4):277-82.

23.Lim L, Wenk MR. Neuronal Membrane lipids their role in the synaptic ve-
sicle cycle. Hand Book of Neurochemistry and Molecular Neurobiology.
New York: Springer Publications; 2010. p. 223 38.4.

24.Dekker LV, Segal AW. Perspectives: Signal fransduction. Signals to move
cells. Science 2000;287:982 3, 5.

25.Buschbacher RM et al. Body mass index effect on common nevre con-
duction study measurements Muscle Nerve 1988;21(11):1398-1404

26.Bickel KD. Carpal tunnel syndrome J Hand Surg Am 2010;35:147-52.

27.GUneyF, Kiresi D.A,TUfekgi O, Sahin T.K. Clinical-Neurophysiological and
Quantitative MR Imaging Assesment in Patients with Idiopathic Carpal Tun-
nel Syndrome, Turkiye Klinikleri J Med Sci 2014;34(3):285-92.

28. Bodofski EB, Wu KD, Campellone JV, Greenberg WM, Tomaio AC. A
sensitive new median-ulnar technique for diagnosis mild carpal tunnel
syndrome. Electromyogr Clin Neurophysiol 2005;45(3):139-44.


https://pubmed.ncbi.nlm.nih.gov/15162113/
https://pubmed.ncbi.nlm.nih.gov/15162113/

