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Abstract: Carpal tunnel syndrome is the most common peripheral entrapment neuropathy in humans. Its
incidence is 1% for the general population and 5% or more for workers with repetitive use of the hands and
wrists(10). Women are three times more likely than men to develop CTS, which usually occurs only in adults.
Most cases are idiopathic(23). The open surgical technique stills the gold standard procedure for the treatment of
CTS (20).

Objective: The aim of this study was to assess the results of the pre- and postoperative electromyographic studies
and their relationship to its clinical symptomatology before and after carpal tunnel decompression.

Methods: A retrospective study of 24 patients with CTS underwent open surgical decompression of median
nerve at wrist and followed by electromyographic studies with assessment of post-operative clinical pictures.

Conclusion: Electromyography studies for carpal tunnel syndrome before and after surgery is not conclusive for
diagnosis of carpal tunnel syndrome or recurrent carpal tunnel syndrome alone, the most important point of
diagnosis is the clinical diagnosis of carpal tunnel with support of electromyography studies.

I. INTRODUCTION

Carpal Tunnel Syndrome (CTS) remains a puzzling and disabling condition commonly presented to Hand clinicians.
It is a compressive neuropathy, which is defined as a mononeuropathy or radiculopathy caused by mechanical
distortion produced by a compressive force (18). CTS is the most well-known and frequent form of median nerve
entrapment (2), and accounts for 90% of all entrapment neuropathies (4). CTS is a neuropathy caused by entrapment
of the median nerve at the level of the carpal tunnel, delimitated by the carpal bones and by the transverse carpal
ligament (1). Physiological evidence indicates increased pressure within the carpal tunnel, and therefore decreased
function of the median nerve at that level (2).

CTS is the most frequent entrapment neuropathy (1), believed to be present in 3.8% of the general population (5). 1
in every 5 subjects who complains of symptoms such as pain, numbness and a tingling sensation in the hands is
expected to have CTS based on clinical examination and electrophysiological testing (3), The primary features of
CTS include pain in the hand, unpleasant tingling, pain or numbness in the distal distribution of the median nerve
(thumb, index, middle finger and the radial side of the ring finger) (18,22), and a reduction of the grip strength and
function of the affected hand. Symptoms tend to be worse at night, and clumsiness is reported during the day with
activities requiring wrist flexion (27).

CTS remains an idiopathic syndrome, but there are certain risk factors that have been associated with this condition.
The most significant of these are environmental risk factors. Prolonged postures in extremes of wrist flexion or
extension, repetitive use of the flexor muscles, and exposure to vibration are the primary exposures that have been
reported (8).

There are several types of clinical neurophysiologic evaluations of the median nerve across the wrist. These include
vibrometry threshold testing, current perception testing, symptom questionnaire (hand diagrams), and other
quantitative sensory testing (Semmes-Weinstein monofilament testing, tactile sensation and two-point
discrimination (17). These techniques are not as sensitive as NCS because they have considerable subjective
components (26).

The use of ultrasound (US) has been implicated in the diagnosis of CTS because thickening of the median nerve,
flattening of the nerve within the tunnel and bowing of the flexor retina culum are all features diagnostic of CTS (7).
Several studies have concluded that cross sectional area is the most predictive measurement, but there is debate
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regarding the level within the tunnel that this measurement should be taken, and what constitutes abnormal values
(25). The cross-sectional area of the median nerve has been used in US to classify the severity of CTS as normal,
mild, moderate and severe (12).

The primary aim of this study is to evaluate the neurophysiologic study for the patients of carpal tunnel syndrome
preoperative and postoperative and to show the different findings of postoperative changes.

II. PATIENTS AND METHODS

Retrospective study from 2014- to 2015 of total 24 patients diagnosed as bilateral CTS was investigated by
electromyography. All patients were treated by open surgical decompression of the involved median nerve. The
following criteria were used for this study

Study:

» A clinical diagnosis of CTS supported by Preoperative electromyographic examination
» Open surgical decompression of the median nerve of the affected side

» Postoperative clinical examinations at intervals of 1, 3, 6.months

» post-operative electromyographic examinations of both hands

In this study the technique of doing electromyography were not discussed but we concentrated on the results of
electromyography pre-operative and post-operative

The median nerve sensory action potential amplitude, latency,and sensory conduction velocity (CV) were measured.
Themedian nerve motor amplitude, distal motor latency (DML),and motor conduction velocity were measured using
standardtechniques.

Padua et al classified EMG severity to(16).

» Nerve conduction studies normal, no electrophysiologicalevidence of CTS;
» Minimal, abnormal comparativetests;
» Mild, prolonged median sensory latency (.3.5 MS),but normal median DML;
» Moderate, prolonged mediansensory and DML latencies (>4.2);
» Severe, absence of medianSNAP and prolonged or absent median DML.
» Clinical diagnosis of CTS
Number ofisex [Preoperative Right or leftAssociated Type and sidePostoperative
patients manifestations hand medical problems [of surgery manifestations(1-6 month )
2 F | Numbness and pain Bilateral non left open Improved
more left decompression
3 F | Numbness and pain Bilateral W'th cerv!cal Left OPEN | The same as preoperative
more left | manifestations |decompression
8 F | Numbness and pain Bilateral Diabetics gnd Left OPEN " | Show some improvements
more left hypertensive  [decompression
6 F | Numbness and pain B|Iate.ral Joints arthropathy right OPEN | Show some improvements
more right decompression
1 M | Numbness and pain B"atefa' non right open Improved
more Right decompression
4 M | Numbness and pain Bilateral non left open Improved
more left decompression
III. RESULTS

3.1 Preoperative data
From the 24 patients 19 patients (79%) were females and 5 patients (21%) were males the age ranged from 33 to 65

years old
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All patients were complaining of bilateral manifestations 6(25%) female patients (more on right hands) and 13(54%)
female patient (more on left hands), 1(4%) male patient (more on right hand) and 4(17%) male patients (more on left
hands).

17(71%) patients were on left hands and 7(29%) patients were on the right hands

17(71%) patients were associated with medical problems 3 females with cervical manifestations, 8 female patients
were diabetics and hypertension, 6 females with joints arthropathy, and 7(29%) patients were with no medical
problems

Sensory symptoms (dysesthesia, numbness,and pain) were present preoperatively in all patients, while motor deficit
patients were excluded.

3.2 Operative data

Release of median nerve at wrist for the treatment of carpal tunnel syndrome is a straightforward and satisfying
procedure.

Phalen stated that the type of incision used in CTR surgery is of little importance provided that it does not cross the
distal flexion crease of the wrist at a right angle (19).

Rengachary believed that the incision should be made from the wrist flexion crease extending curvilinear to a point
in line with the distal border of the fully extended thumb. He also noted that the proximal incision should not cross
the wrist flexion crease, thus preventing injury to the palmar cutaneous nerve (21).

Operative details were approximately the same for all patients

Some patients with moderate carpal tunnel compression with positive electromyography studies and carpal tunnel
manifestations during surgery we found that there is no apparent compression

3.3 Post-operative data

Clinical examination during the follow-upperiod revealed marked improvement of 7(29%) patients 2 female and 5
male with no medical problems, non to little improvement of 17(71%) patient with medical problems and all of them
were females.

Follow up with electromyography reveled even in the improved hands there are still median nerve compression
manifestations from mild to moderate

IV. CASE STUDY

Case No. 1 female patient 41 years old with no medical problems presented by humbness, and pain on her left hand
EMG done for this patient shows severe carpal tunnel syndrome after surgery she followed up as outpatient for the
first month she had some improvement but still complaining after 3 months she improved. EMG done for her shows
mild carpal tunnel syndrome on the same hand
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Case No. 2 Female patient with preoperative history of bilateral severe carpal tunnel syndrome

Followed after 1 month after left carpal tunnel decompression she is not improved and after 3, 6 months she better
than before surgery

EMG before surgery shows severe carpal tunnel syndrome and after surgery shows bilateral carpal tunnel syndrome
more severe on the right hand
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V. DISCUSSION

Carpal tunnel syndrome (CTS) is characterized by pain and sensory disturbance along the distribution of the median
nerve. Thenar muscle atrophy may occur in the advanced stages of CTS. Tinel’s sign and Phalen’s test are the
classical clinical indicators. A diagnosis is usually made on the basis of clinical symptoms and signs and confirmed
using neural electrophysiological studies. The EPS reveals only the level of lesions; it does not provide local
information about the nerve or the etiology of the disease.

Carpal tunnel syndrome (CTS) may be the presenting symptom of an underlying non diagnosed diseases such as
diabetes mellitus, hypothyroidism or connective tissue diseaseso additional blood tests (glucose level, thyroid-
stimulating hormone level and erythrocyte sedimentation rate) are useful to detect these diseases(14).

So Idiopathic carpal tunnel syndrome (CTS) will not be the most common causes of carpal tunnel syndrome With
the development of new and advanced imaging techniques like MRI , High-resolution sonography, new laboratory
investigations and so on

Accurate diagnosis of carpal tunnel syndrome and its differentiation from other causes of hand morbidity is
essential, particularly if the patient is a candidate for surgery (15).

According to Thomas, et al., motor conduction studies of the median nerve have been found valuable procedures in
the diagnosis of carpal tunnel syndrome. Prolongation of the latency in response to stimulation of the motor fibers of
the median nerve at the wrist was found in 67 % of their patients(24).Although Electro diagnostic studies are highly
specific, but they have a substantial false-negative rate of 10— 20% (11).

Patients with CTS were classified according to electro diagnostic grading into:
Grade 0: Normal: Normal standard and comparative tests.
Grade 1: Minimal CTS: Normal standard tests, abnormal comparative tests.

Grade 2: Mild CTS: Abnormal sensory with a normal motor response that is, prolonged antidromic distal sensory
latency (DSL) P2.9 ms to the second digit.

Grade 3: Moderate CTS: Abnormal median sensory and motor response that is, prolonged distal motor latency
(DML) to abductor pollicis brevis (APB) is P4.2 ms but 66.5 ms, and prolonged antidromic DSL with decreased
amplitude sensory nerve action potential (SNAP).

Grade 4: Severe CTS: Absence of sensory response, abnormal distal motor latency to APB but still <6.5 ms with
decreased amplitude of compound muscle action potential (CMAP) and abnormal EMG activity in APB.

Grade 5: Very severe CTS: Terminal latency to APB>6.5 ms. Grade 6: Extremely severe CTS: Absence of median
motor and sensory responses (surface motor potential from APB <0.2 mV amplitude) (6).

The most common complications with decompression the carpal tunnel is the phenomenon of pillar pain. Pillar pain
is defined as tenderness on the base of the palm superficial to the carpal tunnel, sometimes concurrent with swelling,
and without sensory disturbance(13).

Recurrent carpal tunnel syndrome are very rare and most probably due to wrong diagnosis before surgery due to
associated lesions or other causes than compression of median nerve by transverse carpal ligaments
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Poor outcomes result from a number of factors including inaccurate diagnoses, iatrogenic surgical complications,
and associated neuropathies(9).

V1. CONCLUSIONS

Electromyography studies for carpal tunnel syndrome before and after surgery is not conclusive for diagnosis of
carpal tunnel syndrome or recurrent carpal tunnel syndrome alone, the most important point for diagnosis is the
clinical diagnosis of carpal tunnel due to transverse carpal ligament compression or other medical causeswith
support of electromyography studies so recurrent carpal tunnel syndrome due to transverse ligament affection is rare
due to preoperative wrong diagnosis.
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