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Carpal Tunnel Release Outcomes in Diabetic Versus Non-Diabetic Patients
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Background: Carpal tunnel syndrome (CTS) is the most common compressive neuropathy. Diabetes mellitus is the most common disease
that predisposes the patients to CTS. Diabetic neuropathy is a progressive disease and diabetics nerve is more susceptible to compression
at known sites of anatomic constrains such as in the carpal tunnel; clinical results of carpal tunnel release has been questioned not to be
as good as non-diabetic patients.

Objectives: This study was carried out to compare the clinical and electrodiagnostic outcomes of diabetic and non-diabetic carpal tunnel
release (CTR) surgery.

Patients and Methods: Twenty diabetic hands (14 patients) and 18 non-diabetic hands (14 patients) that underwent CTR between Octobers
2009 - 2012 were evaluated. They were operated by one hand surgeon and were evaluated at least six months after the operation. Clinical
symptoms as numbness, pain, paresthesia and nocturnal symptoms were evaluated. Electrodiagnostic results were evaluated pre- and
post-operatively.

Results: After surgical release, both groups showed significant improvements in clinical results, as 81.6% of patients had excellentand good
outcomes, 18.4% had fair outcomes, and no one had poor outcome. Except for median sensory nerve conduction velocity (NCV) changes
that had significant differences between diabetic and non-diabetic groups, other parameters had no significant differences between both
groups. Furthermore, significant reverse correlation was found between the duration of CTS and the outcome.

Conclusions: Clinical and electrodiagnostic results after CTR are approximately the same in patients with diabetes and without it.
Diabetics with CTS as well as non-diabetic patients have satisfactory results after CIR surgery. Furthermore, the duration of CTS has a
significant influence on the result of CTR; the shorter duration of diabetes, the better the result of CTR surgery.
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1. Background

Carpal tunnel syndrome (CTS) is the most common
compressive neuropathy (1, 2). It has several risk factors,
the most common of which is diabetes mellitus (DM) (1,
3). In diabetic patients, median nerve neuropathy may
have two common causes which are diabetic neuropa-
thy and CTS, or both of them simultaneously (3). Due
to diabetic neuropathy, structural nerve changes such
as segmental and paranodal demyelination cause a
decrease in nerve conduction velocity (NCV); also, loss
of axons in nerve trunk may decrease the nerve action
potential (4, 5). On the other hand, CTS is caused due
to compression of median nerve in carpal tunnel and
is a variant of compressive neuropathy; it causes eleva-
tion in carpal tunnel pressure more than 20 - 30 mmHg
which can lead to reduction of epineurial venule blood
flow and inhibition of both ante grade and retrograde
axonal transport. These changes are transitory and

therefore reversible in short term, but prolonged pres-
sure can result in lasting damages. There is some con-
troversy about the outcome of carpal tunnel release be-
tween diabetic and non-diabetic patients. Some studies
have shown less favorable results in diabetic patients
(6, 7), but other studies have shown same outcomes be-
tween the two groups (8, 9). Carpal tunnel release (CTR)
has different techniques including open and endoscop-
ic (10-13). Open technique can be performed with one
inch skin incision (2-3 cm) ulnar and paralleling to the
thenar crease which is called mini open technique; this
(14-18) is the CTR method in our study.

2. Objectives

With regard to the high incidence of DM in the popu-
lation and the high prevalence of CTS in diabetic and
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non-diabetic patients and also because of the differences
between the results of previous studies, in this study, we
aim to compare the clinical and electrodiagnostic out-
comes between diabetic and non-diabetic patients.

3. Patients and Methods

The study was approved by the ethics board of our in-
stitution. This was a retrospective study on patients un-
dergone CTR by one experienced hand surgeon. We called
up 30 consecutive patients with the diagnosis of CTS who
underwent CTR with mini open technique between Oc-
tobers 2009-2012. Among these 30 patients, 15 were dia-
betic and 15 were non-diabetic. The diagnosis of diabetes
in diabetic patients was approved by fasting blood sugar
above 126 mg/dL and two hours postprandial above 200
mg/dL (19). The diagnosis of CTS was approved by clinical
and electrophysiological findings.

Treatment had already been started by an endocri-
nologist before the surgery. At least, five years had been
passed since the commencement of DM diagnosis. For
more assurance, we measured blood sugar in non-diabet-
ic patients too. Only patients with moderate or severe CTS
who had not responded to conservative measures were
enrolled in this study. Patients with one of the following
factors were excluded from the study:

1. Polyneuropathy, cervical radiculopathy or other com-
pressive neuropathies which were proved by electrodiag-
nostic study.

2. Diabetic patients who underwent treatment by insu-
lin, because of insulin ability to increase neurotrophic
factors.

3. Patients who were operated by other surgical meth-
ods rather than mini open incision.

4. History of rheumatoid arthritis, thyroid or renal dis-
ease.

5.Pregnant women.

6. History of fracture or previous surgery on the affected
side.

7. Long-term exposure to vibrating devices.

8. Patients with thenar atrophy

3.1. Clinical Study

At final follow up of all the patients was evaluated both
clinically and electrodiagnostically. Four important fac-
tors were evaluated clinically, including numbness, pain,
paresthesia and nocturnal symptoms (3). The results of
clinical evaluation were graded as follows (8, 9):

1. Excellent: when all symptoms were subsided postop-
eratively.

2. Good: when all the symptoms relieved except for
numbness.

3. Fair: when patient had pain and/or paresthesia dur-
ing heavy activities or when nocturnal symptoms persist-
ed but milder than preoperative period.

4. Poor: when symptoms were unchanged or minimally
improved postoperatively.

3.2. Electrodiagnostic Study

Electrodiagnostic test was performed for all the pa-
tients and compared with preoperative electrodiagnostic
results. We evaluated median nerve motor distal latency
(MDL) and sensory distal latency (SDL) and nerve conduc-
tive velocity (NCV) in both diabetic and non-diabetics
pre-and post-operatively (5, 12). All the electrodiagnostic
tests were performed before and after the surgery by the
same physiatrist.

3.3. Statistical Analysis

We preformed the analysis using the Statistical Package
for the Social Sciences (SPSS) software version 15. We used
chi-squared and Fisher’s exact tests to compare the cat-
egorical data. Data were compared by t-test and paired t
test. P < 0.05 was considered statistically significant.

4. Results

In each group, one patient refused the electrodiagnos-
tic study; so, 14 diabetic (20 hands) and 14 non-diabetic
patients (18 hands) were evaluated. All the diabetic pa-
tients were female and in the non-diabetic group only
one patient was male. The age range was 30 - 65 years;
the minimum follow up was six months. The results of
clinical evaluation in diabetic and non-diabetic patients
are summarized in Tables 1- 4. In none of the diabetic or
non-diabetic patients pain and paresthesia and noctur-
nal symptoms persisted postoperatively with the severity
as same as the preoperative period. There was no signifi-
cant difference between the diabetic and non-diabetic
groups in clinical improvements after CTR (P =0.73). Con-
sequently, nocturnal symptom was the most improved
complaint and numbness was the most resistant symp-
tom to treatment. The duration of CTS symptoms of be-
fore operation was 2 - 14 years (mean: 4.5 £ 3.8) in diabetic
and 2 - 10 years (mean: 4 + 3.2) in non-diabetic patients
.We the categorized preoperative duration of CTS into
three groups:

1. Group DI: < three years

2. Group DII: three years < duration > 10 years

3. Group DIII: > 10 years

Table 1. Improvement of Numbness in Diabetic and Non-Dia-
betic Patients ¢

Patients Numbness

1 2 3
Diabetic 40 60
Non-diabetic 333 66.7
Total 36.8 63.2

a Data are presented as %.
1, no improvement or minimal improvement; 2, there is symptoms
only with heavy activities; 3, no numbness postoperatively.
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Table 2. Improvement of Pain in Diabetic and Non-Diabetic
Patients 2

Patients Pain P

1 2 3
Diabetic 15 85
Non-diabetic 5.6 94.4
Total 10.5 89.5

4 Data are presented as %.
1, no improvement or minimal improvement; 2, there is symptoms
only with heavy activities; 3, competent improvement.

Table 3. Improvement of Paresthesia in Diabetic and Non-
Diabetic Patients ¢

Patients Paresthesia P

1 2 3
Diabetic 20 80
Non-diabetic 16.7 83.3
Total 18.4 81.6

4 Data are presented as %.
1, no improvement or minimal improvement; 2, there is symptoms
only with heavy activities; 3, competent improvement.

Table 4. Improvement of Nocturnal Symptom in Diabetic and
Non-Diabetic Patients 2

Patients Nocturnal Symptom b

1 2 3
Diabetic 5 95
Non-diabetic 5.6 94.4
Total 53 94.7

4 Data are presented as %.
1, no improvement or minimal improvement; 2, there is symptoms
only with heavy activities; 3, competent improvement.

Final clinical outcomes in DI, DII, and DIII groups are
shown in Figures 1 and 2. In diabetic and non-diabetic
groups, there was a reverse correlation between the du-
ration of CTS and the outcome in both diabetic and non-
diabetic patients. The clinical outcome worsens as the
duration of symptoms increase. In this regard, the differ-
ence between DI and DII groups was statistically signifi-
cant (P=0.007) as well as the difference between DII and
DIII groups (P = 0.00). When the duration of symptoms
was more than 10 years before the operation, all the non-
diabetics and 60% of the diabetics had fair results. Among
38 hands that underwent CTR, 27 were dominant and 11
were nondominant. There was no significant correlation
between the dominancy of hand and the outcome of sur-
gery (P=0.237).
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Figure 1. Comparison of Clinical Outcomes in Diabetic Patients Based on
Duration of Symptoms Preoperatively
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Figure 2. Comparison of Clinical Outcomes in Non-Diabetic Patients
Based on Duration of Symptoms Preoperatively

4.1. Assessment of Electrodiagnostic Results

Electrodiagnostic study including MDL, SDL and NCV
was performed postoperatively and compared with the
preoperative results. Both groups showed decrease in
MDL postoperatively. The overall MDL decreased from 6.6
* 1.4 to 4.5 + 0.7, which was statistically significant (P =
0.00) (Figure 3). The difference between pre- and postop-
erative MDL was 1.9 £ 1.4 in diabetic and 2.2 + 1.1 in non-di-
abetic patients. Although this improvement in MDL was
more in non-diabetic patients than the diabetic group,
the difference between non-diabetics and diabetic pa-
tients was not statistically significant (P = 0.532).

Both groups showed decrease in median nerve SDL
postoperatively. The overall SDL decreased from 6.3 + 2.3
to 4.5 + 1.8, which was statistically significant (P = 0.00)
(Figure 4). The difference between pre- and postoperative
SDL was 2 + 1.7 in diabetic patients and 2 + 2 in non-dia-
betic ones. Although this change was again more in non-
diabetic patients, there was no statistical significance (P
= 0.991). Both groups showed increase in median nerve
NCV postoperatively. The overall NCV increased from 19.7
* 8.5 to 31 £ 10.2, which was statistically significant (P =
0.00) (Figure 5). The difference between pre- and postop-
erative NCV was 7.7 £ 5.5 in diabetic patients and 15 * 6.8
in the non-diabetic group, which showed that improve-
ment in NCV after the operation was much more in non-
diabetic patients than the diabetic group and this was
statistically significant (P=0.008).
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Figure 3. Comparison of Mean Median Nerve Motor Distal Latency in Dia-
betic and Non-Diabetic Groups Pre- and Postoperatively
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Figure 4. Comparison of Mean Median Nerve Sensory Distal Latency in
Diabetic and Non-Diabetic Groups Pre- and Postoperatively
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Figure 5. Comparison of Mean Nerve Conduction Velocity in Diabetic and
Non-Diabetic Groups Pre- and Postoperatively

5. Discussion

CTS has always been debilitating for patients affected by
that and moreover in patients with an underlying neu-
ropathic disorder such as DM (1, 3), whether CTR can add
as much benefit to the diabetic patients as non-diabetic
patients has always been questioned. Although some
studies have shown less favorable results in diabetic pa-
tients after CTR (11, 12), Thomsen et al. (9) and Wong et al.
(15) presented the same comparable outcome between
diabetic and non-diabetic patients. Of different aspects
of motor and sensory involvement in CTS, a mindful CTR
procedure can resolve most of the patients’ complaints
(9). The current study evaluated two groups of diabetic
and non-diabetic patients after CTR. As previous studies,
we attained significant improvements in clinical results
(pain, paresthesia and numbness) in both diabetic and
non-diabetic patients after operation (4, 9, 20), as excel-
lent and good outcome was observed in 80% of diabetic
and 83.4% of non-diabetic patients, whereas there was no
poor outcome in both groups and there was fair outcome
in 20% of diabetic and 16.7% of non-diabetic patients.
There was no significant difference between the clinical
results of diabetic and non-diabetic patients after the sur-
gery (P=0.73). This study showed minimal or no improve-
ment in numbness of fingers postoperatively in 40% of
diabetic and 33.3% of non-diabetic patients, which was
almost above average in contrast with 20% failure rate in
other studies (4, 8,11, 13), which can be due to the disease
severity mismatch of our patients and the surgical tech-
nique used in other studies. Night (bed time) symptoms
and sleep disturbances are the symptoms that mostly
responded to surgical release in this study, as 94.7% of
patients had no nocturnal symptoms after the opera-
tion and this was the same as what Thomsen and his col-
leagues reported previously (9). MDL and SDL as well as
sensory NCV showed significant improvements after the
operation, either in diabetic or in non-diabetic patients,
as in other studies (4, 11). The level of improvement in
MDL and SDL was the same in diabetic and non-diabetic
patients, but NCV showed significantly more improve-
ment in non-diabetic patients (P = 0.008). This can be
explained by the ill-conducting nature of a diabetic neu-
ron. Cold intolerance is another issue of diabetic patients
in the study of Thomsen et al. (4) which did not respond
well in diabetic patients, though we could not evaluate it
in our survey.

On the other hand, although electrodiagnostic study
showed improvement of all the parameters postopera-
tively in all patients in this study, they did not reach the
normal level (contrary to symptoms); so, they can nei-
ther be used as a predictive tool for successful result of a
surgery, nor a correlation between clinical outcome and
postoperative improvement of electrodiagnostic param-
eters existed.

In our research, we found that the duration of CTS be-
fore the surgery significantly influenced the outcome
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of CTR in both diabetic and non-diabetic patients; if the
symptoms of CTS persist for three years or less, the best
outcome can be achieved through CTR and no favorable
outcome would be expected if it affected the patient
more than 10 years.

One of the limitations of this study was its retrospective
nature, so we had no grip power and pinch power before
the surgery, and therefore we could not use more popular
and reliable scores such as the DASH score. That is why
patients with thenar region atrophy were excluded from
the evaluation, so we could conclude more reliable re-
sults; moreover, larger study population can increase the
reproducibility of the results.

In conclusion, this study showed that although surgery
caused more improvement in NCV in non-diabetic pa-
tients than the diabetic group, the clinical outcome of the
surgery was the same in both groups. Therefore, our re-
sults suggest that diabetic patients should be considered
for CTR just as non-diabetic groups. For better results, we
recommend that CTR should be applied as soon as possi-
ble (within three years after the initiation of symptoms),
especially in patients who do not respond well to nonop-
erative treatments and their symptoms progress.
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