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Introduction 
 
Carpal tunnel syndrome (CTS) is entrapment of 
median nerve during passing the wrist within 
carp (1).The median nerve passes, with nine ex-
trinsic digital flexors, through the tunnel bound 
by the carpal bones and transverse ligament, 
which is attached to the scaphoid, trapezoid, and 
hamate. Anatomically the carpal tunnel narrows 
in cross section at 2.0 to 2.5 cm distal to the en-
trance (2).An abnormally high intracarpal tunnel 
pressure also peaks at this level in patients with 
carpal tunnel syndrome (3). 
Carpal tunnel syndrome is the most common 
entrapment mononeuropathy. Symptoms of car-
pal tunnel syndrome include paresthesias 

(numbness, tingling, and burning) involving the 
median nerve distribution (first 3 digits and me-
dian half of 4th finger) along with a deep aching 
pain in the hand and wrist (4).These symptoms 
are intermittent and typically worse at night 
where the patient is awakened from sleep and 
relieves the discomfort by vigorously shaking 
the hand (Flick sign) (5). 
Physical examination findings in CTS vary ac-
cording to the severity. Sensory changes such as 
hypesthesia involve the first three digits and the 
radial half of the fourth digit and wasting of the-
nar muscles may be seen in severe cases of CTS 
(2).  
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The prevalence of CTS in different populations 
is not same. The prevalence of this disorder in 
the general population for a community in the 
Netherlands is 0.6% for men and 5.8% for 
women(6).A more recent study has concluded 
that approximately 2.7% of the population has 
both clinically and electrophysiologically docu-
mented carpal tunnel syndrome(7) .Women are 
considerably more prone to this disorder in a 
ratio of 3:1 to about 10:1(4).CTS are bilateral in 
up to 87% of patients clinically and approximate 
50% through neurophysiologic testing 
(8).Certain conditions, such as diabetes mellitus, 
amyloidosis, hypothyroidism, and rheumatoid 
arthritis, can predispose to CTS (6).Obesity and 
pregnancy are also risk factors for CTS (9).  
Various physical maneuvers designed to stress 
the median nerve in the carpal tunnel (Phalen's 
test, reverse Phalen's test, etc) may exacerbate 
symptoms .Additional clinical testing include a 
Tinel's sign, median nerve compression test and 
two-point discrimination. Tinel’s sign in particu-
lar may be abnormal in 45-60% of patients with 
CTS and in about 30% of patients without CTS 
(10). 
Electrodiagnostic studies are an important elec-
trophysiologic extension of the history and 
physical in diagnosing CTS with high degree of 
sensitivity and specificity. Nerve conduction 
studies and EMG can determine the presence 
and the severity of median neuropathy at the 
wrist (4).The needle electromyographic exami-
nation is less sensitive than nerve conduction 
studies in diagnosis of CTS. The sensitivities of 
electrodiagnostic methods have ranged between 
49% and 84% with specificities of 95% or 
higher (11).Sensory nerve conduction studies as 
opposed to motor conduction techniques are 
more likely to reveal an abnormality of median 
nerve action potential propagation because the 
sensory fibers are usually affected first and to a 
greater degree than motor fibers (5).The criteria 
for electrodiagnostic of CTS are: 

1-A difference of greater than 0.5 ms be-
tween the median and ulnar nerve sensory 
latencies in the same hand 

2- A difference of greater than 1 msec be-
tween the median and ulnar nerve motor la-
tencies in the same hand (12). 

 
Grading severity of CTS includes: 
Mild: Prolonged sensory nerve action potential 
(SNAP), and /or slightly reduced SNAP ampli-
tude 
Moderate: Abnormal median SNAP as above, 
plus prolonged median motor distal latency 
Severe: Prolonged median motor and sensory 
distal latencies, plus either an absent SNAP or 
low amplitude or absent thenar compound mus-
cle action potential (CMAP). Needle examina-
tion often reveals fibrillation, reduced recruit-
ment, and motor unit potential charges (13). 
Treatment of CTS is different based on severity 
of syndrome. Conservative therapy of CTS con-
sists of patient education, wrist splinting, B vita-
mins, non-steroidal anti-inflammatory medica-
tion, steroid injections, and job changes or modi-
fication (14). Carpal tunnel decompression also 
benefits patients with advanced thenar atrophy 
and sensory deficits (15), and those with under-
lying peripheral neuropathy (16). The aim of 
this study was to determine prevalence and se-
verity of CTS by electrodiagnostic studies in 
pregnant and non-pregnant women. 
 
Materials and Methods 
 
This cross-sectional descriptive-analytic was 
performed on 1508 pregnant women and 2656 
non-pregnant women since February 2010 to 
January 2011 in Obstetrics and Gynecology 
clinics of Yasouj City (center of Kohgilouyeh & 
Boyerahmad Province) in south-west of Iran. All 
these women were visited by OB&GYN special-
ists due to different OB&GYN problems. Exclu-
sion criteria in this study were diabetes mellitus, 
hypothyroidism, amyloidosis, and rheumatoid 
disease, positive family history of neuropathy, 
previous wrist fracture, pre-pregnancy CTS and 
carpal tunnel surgery. The women that had 
symptoms of CTS examined provocative tests 
such as Tinel's and Phalen's tests. Those women 
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that had clinical symptoms of CTS and positive 
Tinel and /or Phalen test, referred to physiatrist 
for electrodiagnostic evaluation. Electrodiagnos-
tic studies performed with Medelec machine that 
manufactured in United Kingdom. The settings 
of electromyography are as follows: 
Pulse duration: 0.2 ms, Stimulus speed: 
2ms/division, Sensitivity: 20 µv/division for 
sensory, 1 v/division for motor, filter settings 
were 3 Hz to 10 kHz in  motor and 10Hz to 
3Khz in sensory study. 
In this study, median nerve' motor component 
was stimulated orthodromically and the sensory 
component antidromically.For evaluation of mo-
tor nerve conduction study of median 
nerve ,stimulating electrode  was stimulate  at 
the wrist,3 centimeter proximal to the distal 
crease and recording surface electrode over the 
belly(G1) and tendon(G2) of the abductor polli-
cis brevis(APB) ,ground electrode is located in 
the palm. For evaluation of sensory nerve con-
duction study of median nerve, recording elec-
trode was done on 3 rd digit with stimulation of 
sensory median nerve antidromically 14 and 6 
cm proximal to G1 electrode. The ground elec-
trode is located in the distal of forearm. 
For evaluation of motor and sensory conduction 
study of  ulnar nerve, the stimulation at the  
wrist,3 cm proximal to the distal crease, and re-
cording  over the belly(G1)  and tendon(G2)  of 
the adductor digiti minimi(ADM) for motor con-
duction(8cm),and around  the proximal (G1)  
and distal (G2)  interphalangeal joints of the 
fifth digit for antidromic sensory conduction(14 
cm) and ground electrode is located in the distal 
of forearm. 
Latency (the time from onset of stimulation until 
wave appearance or peak of wave) also is im-
portant and was determine. In evaluation of 
nerve conduction studies of motor nerve's 
CMAP, onset latency and in sensory nerve's 
SNAP, peak of latency were calculated.  
Peak-to –peak amplitude is calculated in evalua-
tion of nerve conduction studies. The surface 
temperature of upper limbs was greater than 32 
degree centigrade.  

With attention to distance between two region of 
stimulation (proximal and distal), nerve conduc-
tion velocity was determined. The ranges of nor-
mal values of median and ulnar nerves are as 
follows: 

1. A-Median motor: stimulate median nerve 8 
cm proximal to APB; record from APB; distal 
motor latency is 2.2-4.2, amplitude is 5000-
25000 microvolt and NCV of 50-60m/s. 
B-Median sensory: G2 on 3 rd digit with 
stimulation of median 14 cm proximal to G1 
recording electrode: 2.9 -3.6 ms, amplitude of 
10-1000microvolt and NCV of 48-65 m/s. 
2. A-Ulnar motor: stimulate ulnar nerve 8 cm 
proximal to ADM; record from ADM; distal 
motor latency is 2.3-4ms. 
B- Ulnar sensory: G2 on 5 th digit with sti-
mulation of median 14 cm proximal to G1 re-
cording electrode: 2.6 -4.1 ms. 
3. Median distal sensory latency -Ulnar distal 
sensory latency in same hand <0.5 ms and in 
opposite hand<0.5 ms. 
4. Median distal motor latency-Ulnar distal 
motor latency in same hand <1 ms, in opposite 
hand (median nerve) <1 ms and in opposite 
hand (ulnar nerve) <1 ms (13). 

The above-mentioned tests were performed in 
both hands of 175 women that clinically had 
symptoms and signs of 
CTS.Neurolophysiological tests grade the CTS 
into the mild, moderate, and severe categories, 
according to the American Association of the 
Electrodiagnostic Medicine (AAEM) criteria 
(13). 
We used Chi-square test for evaluation of differ-
ence between levels of variables (significant 
level was considered 0.05). 
 
Results 
 
About 175 women (4.2 %) clinically had symp-
toms of CTS that 112 women (2.7%) had con-
firmed electrophysiologically and 1.5 % of 
women had not electrodiagnostic criteria of   
CTS.The most age group of women that clini-
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cally had CTS was 25-50 years old (about 
76.6 %) . 
 In this study, 51 pregnant women (64 hands) 
clinically and electrophysiologically had CTS 
(3.4%), those there were 38(59.4%) mild, 
12(18.8%) moderate, and 14 (21.9%) severe 
CTS. 
There were 61 non-pregnant women (72 hands) 
that clinically and electrophysiologically had CTS 
(2.3%), those 53 (73.6%) mild, 15(20.8%) moder-
ate and 4(5.6%) severe CTS (Table 1).Regarding 
the severity of CTS in all women the most common 
form is mild. Severe CTS in pregnant and non-
pregnant women is 21.9 and 5.6 percent respec-
tively.The difference severity of CTS between 
pregnant and non-pregnant women was significant 

(Chi Square=7.918, df=2, P=0.019).The prevalence 
of CTS in women of Boyerahmad Township was 
2.7 percent (Table 2). 
The most common complaint in women that had 
clinically CTS were paresthesias (88.8%) and 
common findings in physical exam were Tinel’s 
sign (58.9%) and Phalen’s sign (50.9%). Difference 
between CTS and trimesters of pregnancy level was 
insignificant (P=0.648). 
Most cases of pregnant women that had CTS were 
in third trimester (about 49%) (Table3).Difference 
between the prevalence of CTS and gravity is in-
significant (P=0.641).There were bilateral CTS in 
50 and 45 percent of pregnant and non-pregnant 
women that had CTS respectively.  

 
Table 1: Relative frequency distribution of CTS in women with regard to Severity and pregnancy status 

 
Group Severity Confirm 

n (%) 
Mild 38 

(59.4) 
Moderate 12 

(18.8) 

Pregnant  n=51 

Severe 14 
(21.9) 

Mild 53 
(73.6) 

Moderate 15 
(20.8) 

Non- pregnant  n=61 

Severe 4 (5.6) 
 

Table 2: Prevalence of confirmed CTS in women 
 
 Group 

Negative 
n (%) 

Positive 
n (%) 

Total 
n (%) 

Pregnant  
 

1457(96.6) 51(3.4) 1508(100) 

Non-pregnant  
 

2595(97.7) 61(2.3) 2656(100) 

Total 4052(97.3) 112(2.7) 4164(100) 
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Table 3: Comparison of CTS percent based on trimester of pregnancy women 
 

Trimes-
ter 

Frequency Percent CTS 
n (%) 

1 496 32.9 5(9.8) 
2 549 36.4 21(41.2) 
3 463 30.7 25(49.0) 

Total 1508 100.0 51 
 

Discussion 
 
Many studies have been performed about preva-
lence of carpal tunnel syndrome in women in dif-
ferent countries such as Iran. But the results vary a 
lot (from 3% to 62%) and sometimes paradox. The 
previous studies had difficulties such as low cases, 
identical socioeconomic classes, no match of age, 
education level and job, rural or urban. 
In the present study, 4164 women of rural and ur-
ban were studied at Shahid Mofateh Clinic and 
OB&GYN clinics in Boyerahmad Township in 
south-west of Iran. The   preference of this study, 
was adequate cases, match of effective factors on 
prevalence of carpal tunnel syndrome in pregnant 
and non-pregnant women and detection of preva-
lence of CTS. 
In a study which was done in 2466 subjects, the 
prevalence of CTS in general population was 2.7% 
(7). In a survey on 715 subjects (33% men) aged 25 
to 74 years, the prevalence of electrophysiologically 
confirmed CTS was 5.8% in women and 0.6% in 
men (6). Prevalence of CTS was reported 17%, 
which showed 23.5% bilateral involvement and 
17.5% had severe CTS (17). In a study which per-
formed in 69 pregnant women in third trimester, 
8(11%) pregnant women were electrophysiologi-
cally diagnosed as CTS (18). 
Results of one study in Australia on 1216 preg-
nant women showed that 35% of pregnant women 
had hand symptom, and 20% of them were clini-
cally positive for CTS (7% of pregnant women). 
But in this study no electrophysiologic studies were 
used (19). 
In the other research study, 2385 pregnant women 
were studied that 56 women had CTS (prevalence 
of 2.3%). The most common symptom was pares-

thesia, then nocturnal pain.Tinel and Phalen posi-
tive in 46 patients. In this research the electrophysi-
ologic studies were not performed (20). In other 
study, the prevalence of CTS was 16.6 percent 
(21).The prevalence of CTS in our study was the 
same with other studies such as (7) and (20), but 
different with (17), (19) and (21) studies. In our 
study, there were many cases that clinically had 
CTS, but they did not refer for electrodiagnostic 
study, hence, the true prevalence of CTS in preg-
nant and non-pregnant women was higher than 
these estimations. 
In our study, there were bilateral CTS in about 48% 
of women which was the same with another study 
(8). In this study, the most common trimester of 
involvement was third trimester which was similar 
to (22). Entrapment neuropathies (such as CTS) are 
common in the later stages of pregnancy, presuma-
bly as a result of fluid retention (22). In our study, 
Tinel’s sign was positive in 58.9% of confirmed 
CTS women that is same with Stewart JD study 
(10). The prevalence of CTS in pregnant women 
was higher than non-pregnant women. With atten-
tion to the high prevalence of CTS in pregnancy, 
fortunately it is often mild. Severe CTS in preg-
nancy was more than non-pregnancy. We suggest a 
worldwide grading severity of CTS rather than 
AAEM criteria, because of difficulties in practice. 
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