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Abstract

Background The effectiveness of the surgical treatment of carpal tunnel syndrome (CTS) is well known on short term. However,
limited data is available about long-term outcome after carpal tunnel release (CTR). The aims of this study were to explore the
long-term outcome after CTR and to identify prognostic factors for long-term outcome.

Methods Patients with clinically defined CTS underwent CTR and completed the Boston Carpal Tunnel Questionnaire at
baseline (7)), at about 8 months (77), and after a median follow-up of 9 years (7,), as well as a 6-point scale for
perceived improvement (at 7} and 7). Potentially prognostic factors were identified by logistic regression analysis and
correlation.

Results Atlong-term follow-up, 87 patients (40.3%) completed the questionnaires. Mean score on Symptom Severity Scale (2.87
to 1.54; p <0.001) and Functional Status Scale (2.14 to 1.51; p <0.001) improved at 8 months and did not change significantly
after 8 months. A favorable outcome was reported in 81.6%. A good treatment outcome after 8 months and to a lesser extent a
lower FSS score at T were associated with a better long-term outcome.

Conclusions CTR is a robust treatment for CTS and its effect persists after a period of 9 years. The most important factor
associated with long-term outcome is treatment outcome after about 8 months and to a lesser extent functional complaints
preoperatively. Outcome is independent of patient characteristics, electrodiagnostic test results, or findings at the initial neuro-
logical examination.

Keywords Long-term outcome - Carpal tunnel syndrome - Carpal tunnel release - Prognosis

Introduction

Carpal tunnel release (CTR) is considered as the most
effective treatment for CTS [24]. In our initial study, we
demonstrated complete relieve of symptoms 7-9 months
after open CTR in 60.6% and 48.0% of patients with
electrodiagnostically confirmed typical and atypical
(sensory complaints not restricted to the median nerve
territory) CTS, respectively. Another 35.0% reported
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partial recovery [6]. Moreover, in patients with clinical-
ly defined CTS, but normal electrodiagnostic studies
(EDX), effectiveness of CTS after 6 months has been
proven [11]. Mean follow-up for these three groups to-
gether was approximately 8 months.

Resolution of symptoms may, however, not occur be-
fore 9 months or more, and recurrence of symptoms has
been reported to start from 3 months up to 4 years after
CTR [17, 23, 26]. In addition, strength and hand func-
tion may not improve significantly until after 24 months
[12]. These results highlight the importance of long-
term follow-up data of CTR exceeding 24 months, in
order to capture the full range of clinical outcome. We
hypothesized that long-term outcome after CTR is fa-
vorable and that further improvement after 8 months
still occurs. The aims of this study are to explore the
long-term outcome of CTR in patients of our initial
studies and to identify prognostic factors for long-term
outcome.
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Methods and materials
Patients

Patients referred because of a suspicion of a CTS were
included during the period 2007-2009 and prospectively
followed if they fulfilled the clinical criteria for CTS
and gave their written consent. The criteria for CTS
were pain and/or paresthesias in the median nerve terri-
tory (whether or not including digits 4 and/or 5) and 2
or more of the following criteria: (1) nocturnal paresthe-
sias; (2) aggravation of paresthesias by activities such as
driving a car, riding a bike, holding a book, or holding
a telephone; and (3) paresthesias relieved by shaking the
hand (positive Flick sign) [29]. Exclusion criteria were
age younger than 18 years, a significant language bar-
rier, a history or clinical signs of polyneuropathy or
known hereditary neuropathy with liability to pressure
palsies, previous trauma or surgery to the wrist, a his-
tory of rheumatoid arthritis, diabetes mellitus, thyroid
disease, alcoholism, arthrosis of the wrist, pregnancy,
or severe atrophy of the abductor pollicis brevis muscle
(APB). Permission from the local Medical Ethics
Committee (Arnhem Nijmegen, NL59236.091.16) was
obtained. The study was performed in accordance with
the ethical standards of the 1964 Declaration of
Helsinki.

Examination

Patients underwent a neurological examination, an EDX, and
ultrasonography (US) in a standardized way. The neurophys-
iological protocol has been described previously in more de-
tail [7]. In summary, three different EDX sensory tests were
performed (DIG-4 test, DIG-1 test, and PALM test) and one
motor test (distal motor latency APB muscle). Patients with
absence of compound muscle action potential (CMAP) of the
APB or severely reduced amplitude (i.e., < 0.6 mV) were ex-
cluded. The ultrasonographic cross-sectional area (CSA) of
the median nerve was measured at the carpal tunnel inlet ac-
cording to a generally accepted method [28]. Normal values
were determined individually depending on the wrist circum-
ference, described in a previous paper [8].

Surgery

All patients underwent open carpal tunnel release (CTR) with-
in 2 months after inclusion. Surgery was performed in an
identical way under local anesthesia by experienced neurosur-
geons or orthopedic surgeons. An incision was made at the
base of the palm of the hand. Then, the transverse carpal
ligament was cut. After the ligament was cut, the skin was
closed.
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Questionnaires

Patients completed the widely used and validated Boston
Carpal Tunnel Questionnaire (BCTQ), consisting of the
Symptom Severity Scale (SSS) and Functional Status Scale
(FSS) at baseline (7,) and at approximately 8 months after
CTR (T)) (questionnaires were sent at 6 months, but some
responded after a second call). To assess long-term follow-
up (73), in the summer of 2017, 10 years after the start of
the study, patients were asked by mail to complete this ques-
tionnaire again. If they did not respond, we subsequently
attempted to contact them by telephone and invited them to
participate. In addition, at 7', and 7, patients rated their per-
ceived treatment effect on a 6-point scale, with the following
grades: 1 representing “I am completely asymptomatic”, 2 “I
very rarely have complaints”, 3 “I occasionally have
complaints”, 4 “I often have complaints”, 5 “My complaints
are the same as before treatment”, and 6 representing “My
complaints have increased”.

At T, patients were also asked if they had had a second
CTR because of recurrent or persisting symptoms; medical
records were checked in case patients were lost to follow-up.

Statistical analysis

Statistical analyses were performed using SPSS Statistics
24.0. Comparisons between baseline data from participants
of our study and of those who were lost to follow-up were
assessed by applying an unpaired ¢ test for continuous vari-
ables with normal distribution and Mann-Whitney test in case
of non-normal distribution. Chi-square test was used for cate-
gorical variables. Changes in SSS and FSS during follow-up
were assessed using the Wilcoxon signed rank test, and chang-
es in 6-point scale were calculated by McNemar test.

For the sake of clinical relevancy, we reduced the 6-point
scale into three categories: (a) “Full recovery” (consisting of
grade 1 only); (b) “Favorable outcome” (consisting of grades
1 and 2), and (c) “Disappointing outcome” (consisting of
grades 4 to 6). Odd ratios (OR) for potentially prognostic
factors for full recovery were calculated applying binary lo-
gistic regression analysis. Spearman rank correlation coeffi-
cient (r;) was determined for assessment of correlations be-
tween different supposed prognostic factors and SSS as well
as FSS. P<0.05 was considered to be statistically significant.
Normal distribution of data was assessed visually by plotting a
histogram and performing the Kolomogorov-Smirnov
method.

Results

Two-hundred and sixteen patients underwent CTR and com-
pleted the questionnaires at 7. At 77, 179 patients completed
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all questionnaires (4 patients delivered incomplete question-
naires, 33 declined to continue participation). After a median
follow-up of 9.1 years (range 7.9-10.7 years), 146 patients
were located. Out of the 134 patients still alive, 43 patients
declined to continue participation and 4 patients’ addresses
could not be traced, resulting in 87 patients participating in
this study (response rate 40.3% of the initial group, 42.6%
excluding the known deceased, see Fig. 1). Complete SSS
and FSS data as well as 6-point questionnaires were available
in all 87 patients. Mean age of the patients at inclusion was
50.5+11.4 years (95% CI 48.1-53.0); 68 patients (78.4%)
were women. Clinical features are presented in more detail
in Table 1. Four patients (4.6%) underwent a repeat CTR
because of persisting complaints (1) or recurrent complaints
(3). There were no statistically significant differences in pa-
tient characteristics, EDX and US results at Tj, SSS scores at
Ty and Ty, FSS score at T}, and frequency of reoperation
between patients who completed long-term follow-up or those
who did not (data not shown). However, in patients lost to
follow-up, atrophy of APB at 7, was more frequent (18.4%
vs. 6.9%, p=0.021) and FSS at 7, was higher (2.41 £0.72 vs.
2.14+0.66, p=0.003).

Boston Carpal Tunnel Questionnaire

At Ty, mean SSS was 2.87+0.65 (95% CI 2.73-3.01) and
improved after CTR to 1.54£0.66 (95% CI 1.40-1.68,

Table 1  Baseline characteristics

Patient characteristics
Male/female (%)
Age (mean, range, SD)
BMI (mean, range, SD)

19 (21.8%)/68 (78.42%) 87
50.5 (25-76; 11.4) 87
27.0 (19.5-39.6; 4.4) 83

Left/right wrist 35 (40.2%)/ 52 (59.8%) 87
Pre-operative electrodiagnostic test results (abnormal)
EDX 76 (87.4%) 87
DML 58 (66.7%) 86
DIG 1 test 75 (86.2%) 87
DIG 4 test 76 (87.4%) 87
Wrist-palm DIG 2 76 (87.4%) 87
Wrist-palm DIG 3 77 (88.5%) 87
Us 52 (62.7%) 83
Pre-operative neurological examination
Atrophy of m. APB 6 (6.9%) 87
Weakness of m. APB 16 (18.4%) 87
Hypesthesia in median nerve area 54 (62.1%) 87

*Number of patients varies due to missing data

APB abductor pollicis brevis, BMI body mass index, DIG digit, DML
distal motor latency, EDX electrodiagnostic studies, US ultrasonography

p<0.001) at 7. At T5, the treatment effect appeared to persist,
as SSS is 1.44+0.61 (95% CI 1.31-1.57, p=10.060). The

Fig. 1 Flowchart illustrating
patients underwent CTR and still
participating at 7 and 75,
including reasons for loss to

Patients with clinically defined CTS

N=216

follow-up. 7j: inclusion, 7}:
follow-up at about 8 months, 75:
long-term follow-up at 9 years

T,

l

Carpal tunnel release

BCTQ

N=216

* Declined : 33
* Incomplete
questionnaires: 4

l No participation

BCTQ + 6 —point
questionnaire

N=179

No participation
l * Declined: 43

Deceased: 12
Unable to locate: 33
BCTQ + 6 —point
questionnaire

Moved house: 4

N=87
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same was seen for FSS with a mean score 0f2.14 £0.66 (95%
CI2.00-2.29) at Ty, which improved to 1.54 £0.65 (95% CI
1.40-1.68, p<0.001) at 77 and 1.51£0.69 (95% CI 1.36—
1.66, p=0.49) at T, (Fig. 2).

6-point scale

At T, a favorable outcome (category B) was reported in 71
(81.6%) patients, 62 (71.3%) reported full recovery (category
A). Fourteen patients (16.1%) had a disappointing outcome
(category C). There were no statistical differences between 7}
and 77, except the number of patients with full recovery which
slightly increased (Table 2).

Between T, and T, 28 (32.2%) patients improved (Fig. 3,
green zone), in 44 (50.6%) patients, no change occurred (yel-
low zone) and 15 (17.2%) patients deteriorated (orange zone).

Of all patients who were free of complaints at 7' (50 pa-
tients), which is represented by the first column in the figure,
40 (80.0%) remain free of symptoms and 10 (20.0%) deterio-
rated at 75. Of the latter, five developed a disappointing out-
come and four reported only rarely complaints.

Of the 37 patients who did not have full recovery at 7}, 22
(59.5%) were asymptomatic at 7, (i.e., scoring above grade
1 at 7} and scoring at grade 1 at 73). Eight of the 15 patients
(53.3%) with a disappointing outcome at 7 (i.e., grade 4.5 or
6 at 7) had a favorable outcome (i.e., grade 1 or 2) at 7. The
chance to get a disappointing outcome after an initial favor-
able outcome is relatively low (6/65, 9.2%).

Prognostic factors

In binary logistic regression analysis, results on the 6-point
scale and BCTQ at T} appeared to be associated with outcome
at T, (Table 3). A favorable outcome at 7; especially is asso-
ciated with a full recovery at 7, (OR =4.80, p=0.003).
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Electrodiagnostic test results, the BCTQ score at T, as well
as the patient characteristics and neurological examination
were not associated with long-term outcome after CTR.

Comparable results are seen when these factors are corre-
lated to the SSS and FSS at T, (Table 4). For SSS at 7,, weak
correlations were found for “full recovery” (r;=—10.289, p=
0.007), “favorable outcome” (r,=—0.336, p=0.001),
“disappointing outcome” (r,=0.326, p =0.002), and FSS as
well as SSS at 77 (both 7,=0.275, p=0.010). A moderate
correlation was found for FSS at 7} (r,=0.413, p<0.001).
In addition, for FSS, weak correlations were demonstrated
for “full recovery” (ry=—10.251, p=0.019), “favorable
outcome” (ry=—0.311, p=0.003), and “disappointing
outcome” (r,=0.280, p=0.009) at T; and FSS at Ty (r;=
0.285, p=0.007). A moderate correlation was found for FSS
at T (r,=0.406, p <0.001). No correlation was demonstrated
for patient characteristics, neurological examination, and
electrodiagnostic test results.

Discussion

Previous studies have demonstrated excellent short-term re-
sults of CTR. This study shows that in most patients, this
positive effect persists after a median of 9 years; a favorable
outcome after about 8 months predicts a good outcome after
9 years.

After 9 years, SSS and FSS are still improved compared to
baseline values. By applying the 6-point scale, a total of 81.6%
reported a favorable outcome, most of them experienced a com-
plete relief of complaints. A disappointing outcome was report-
ed by 16.1%; two patients had been diagnosed with (severe)
osteoarthritis during follow-up, and they assume that their pro-
gressive complaints are likely to be attributed to this comorbid-
ity. Only 4.6% underwent a reoperation.
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Fig.2 Boxplots illustrating mean (*) SSS and FSS score at 7y, 7}, and 7>. a Statistically significant changes between 7} and T} are demonstrated, but not

between T, and 75 in SSS (a) and FSS (b)
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Table 2 Number of patients with a particular outcome (Full recovery, favorable outcome and disappointing outcome) at 7 and 7> n= 87

Full recovery (category A) P Favorable outcome (category B) 2 Disappointing outcome (category C) P

N (%) N (%) N (%)
T 50 (57.5%) 0.050 65 (74.7%) 0.263 15 (17.2%) 1.00
T, 62 (71.3%) 71 (81.6%) 14 (16.1%)

p < 0.05 was considered statistically significant

T at follow-up after about 8 months, 7 at follow-up after 9 years

Our results are in accordance with scarce previous re-
search. In a meta-analysis evaluating 13 studies about the
effectiveness of CTR after 2 years, positive results were
reported for CTR, with a clinical success rate varying be-
tween 75 and 90%. Recurrence rates of 3.7-57% are men-
tioned [17]. Nevertheless, different shortcomings of these
studies were identified. Average follow-up of the reviewed
studies was 4.7 years, with only one prospective study ex-
ceeding a follow-up of 7 years. As CTS is often a chronic
disorder, it was stated that this duration of follow-up is pos-
sibly inadequate. Moreover, most studies have a retrospec-
tive design without pre-operative and/or short-term postop-
erative results to compare with the long-term data. This
compromised accurate interpretation of results and therefore
conclusions can be drawn on group level only, but not for
individual patients. Furthermore, most studies did not use
validated outcome measures. In a retrospective study,
Louie et al. investigated 137 patients by validated self-
administered questionnaires after a mean follow-up of
13 years. Mean SSS and FSS at follow-up were 1.3 and
1.5, respectively. Eighty-eight percent reported to be satis-
fied with surgery and only 8% was dissatisfied [18]. Atroshi
et al. investigated the outcome of 124 patients, 11-16 years
after randomization for open CTR or endoscopic CTR and
also found a significant reduction of SSS and FSS 1 year
after CTR, which was maintained at follow-up [1].

Several factors are shown to be potentially of prognostic value.
The outcome after approximately 8 months is of most interest.
Patients free of symptoms after 8 months have an 80% chance to
remain asymptomatic after 9 years. In contrast, only 59.5% of
patients not free of complaints after 8§ months, reported full recov-
ery after 9 years (Fig. 3). Although this can be attributed fora small
part to reoperations, this observation underlines the importance of
long-term follow-up. The prognostic value of short-term outcome
is extensively supported by the logistic regression analyses, in
which a particular high odds ratio (OR) was found for “favorable
outcome” and to a lesser extent for “full recovery” at 8 months for
predicting a full recovery after 9 years. A disappointing outcome
soon after surgery is associated with a disappointing outcome
after 9 years. Similarresults for SSS and FSS at 8 months are seen.
Strikingly, no baseline patient characteristics, neurological exam-
ination results, or electrodiagnostic test results were associated
with long-term outcome. Baseline FSS is correlated positively
with SSS and FSS after 9 years; in other words, the more problems
in hand function patients experience before CTR, the more symp-
toms and problems in hand function they will have after CTR.
Impaired hand function generally reflects more severe CTS and is
associated with increased intraneuronal microvascular dysfunc-
tion and nerve fiber injury. Therefore, improvement of complaints
and function can be less in these patients [ 15, 19]. This is support-
ed by the finding that restriction in hand function is a predictor for
worse outcome of CTR [14].

Fig.3 Overview of the number of 2 1 1 1
patients and their perceived 6
improvement indicated on the 6-
point scale at 7 and 7>. A total of 2 1 1
87 patients completed this 6-point 5
scale. Yellow: no change in score
between T} and T5. Green: im- - 1 1 1 2
provement in score between 7 % 4
and 7. Orange: deterioration of s
score between T and 7> é s 1 1
g
X}
4 2 2 1
1 40 12 3 6 1
1 2 3 4 5 6

6-point scale (T;)
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Table 3  Binary logistic regression of patients reporting full recovery versus no full recovery. n = 87
Full recovery N=62 No full recovery N =25 OR 95% CI p
Patient characteristics
Age (mean) 50.9 (28-76; 10.8) 50.5 (31-76; 11.5) 1.01 0.97-1.05 0.579
BMI (mean) 26.7 (19.5-39.6; 4.5) 27.8 (20.4-39.3; 4.0) 0.95 0.85-1.05 0.946
Gender (% women) 50 (80.6%) 18 (72.0%) 1.62 0.55-4.76 0.380
Wrist side (% right) 35 (56.5%) 17 (68.0%) 0.61 0.23-1.62 0.322
Results 6-point scale
Full recovery (T7) 40 (64.5%) 10 (40.0%) 2.73 1.05-7.08 0.039
Favorable outcome (7}) 52 (83.9%) 13 (52.0%) 4.80 1.70-13.53 0.003
Disappointing outcome (7) 7 (11.3%) 8 (32.0%) 0.26 0.09-0.86 0.026
Results BCTQ
FSS (Ty) 2.1 (1.0-5.0; 0.71) 2.3(1.4-3.5;0.54) 0.62 0.31-1.23 0.172
FSS (Ty) 1.4 (1.0-3.0; 0.49) 1.9 (1.0-3.8; 0.84) 0.29 0.14-0.63 0.002
SSS (Ty) 2.8 (1.6-4.3; 0.65) 2.9 (1.5-3.9; 0.61) 0.73 0.36-1.51 0.401
SSS (Ty) 1.4 (1.0-3.6; 0.51) 1.8 (1.04.1; 0.81) 0.38 0.19-0.80 0.010
Electrodiagnostic test results (abnormal)
EDX 54 (87.1%) 22 (88.0%) 0.92 0.22-3.80 0.909
DML 44 (72.1%) 14 (56.0%) 2.03 0.77-5.35 0.151
DIG 1 test 54 (87.1%) 21 (84.0%) 1.29 0.354.73 0.705
DIG 4 test 54 (87.1%) 22 (88.0%) 0.92 0.22-3.80 0.920
Wrist-palm DIG 2 54 (87.1%) 22 (88.0%) 0.92 0.22-3.80 0.920
Wrist-palm DIG 3 54 (87.1%) 23 (92.0%) 0.59 0.12-2.98 0.520
UsS 37 (62.7%) 15 (62.5%) 1.00 0.38-2.70 0.986
Neurological examination
Atrophy of APB muscle 4 (6.5%) 2 (8.0%) 0.79 0.14-4.63 0.797
Weakness of APB muscle 11 (17.7%) 5(20.0%) 0.86 0.27-2.80 0.806
Hypesthesia in median nerve area 38 (61.3%) 16 (64.0%) 0.89 0.34-2.33 0.814

p < 0.05 was considered statistically significant

APB abductor pollicis brevis, BMI body mass index, BCTQ Boston Carpal Tunnel Questionnaire, C/ confidence interval, DIG digit, DML distal motor
latency, EDX electrodiagnostic studies, SS Functional Status Scale, OR odds ratio, SSS Symptom Severity Scale, US ultrasonography, 7} at baseline,

T:at follow-up after about 8 months

Numerous studies assessed predictors for outcome after CTR.
However, most studies were retrospective and had a follow-up
period with a maximum of 6 months. Results are controversial,
especially for the role of EDX. Some studies demonstrate that
severe EDX abnormalities are associated with a worse outcome,
while other studies failed to identify EDX as prognostic factor
[2-5,9, 10, 13, 16, 22]. The value of EDX is especially demon-
strated to predict a worse outcome in severe CTS compared to
patients with milder CTS based on EDX abnormalities, but not
between individuals in the milder categories [2, 13]. We found no
relationship between pre-operative EDX and long-term outcome.
A possible reason could be that we did not include patients with
very severe CTS (absent CMAP of the APB or severely reduced
amplitude (i.e., < 0.6 mV)). On the other hand, this result could be
biased by a relative underrepresentation of people with higher
baseline FSS scores and atrophy of the APB (generally more
severe motor function impairment), as these patients were more
likely to be lost to follow-up.

@ Springer

Our study has some limitations. Firstly, only 40.3%
of the initial patients were in the study at 7,. A rela-
tively high loss to follow-up is not surprising after such
a long period of time, as was also encountered in a
previous study in this field [20]. Fortunately, baseline
characteristics and outcome after about 8 months were
largely comparable in those who did and did not re-
spond at 7,, so bias is expected to be limited.
Secondly, we did not have a control group, so a place-
bo effect cannot be excluded. Moreover, outcome was
assessed by patient-reported outcome measures, rather
than objective measurements such as EDX. However,
a lack of concordance between patient-reported symp-
toms and EDX had previously been reported and pa-
tients’ perceptions about symptom relief and functional
improvement are more important than objective mea-
surements [21, 25, 27]. The strengths of our study in-
clude the long-term follow-up and the prospective
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Table 4 Correlation between
different patient characteristics, SSSat 7, FSSat T,
symptom scores (6-point scale
and BCTQ), electrodiagnostic test Variable Ty p Ty P
results, neurological examination,
and SSS as well as FSS at 7, Patient characteristics
Age —0.088 0.415 0.016 0.881
BMI 0.174 0.116 0.063 0.572
Gender 0.033 0.759 -0.126 0.244
Wrist side -0.074 0.493 -0.057 0.597
6-point scale
Full recovery (7}) —0.289 0.007 -0.251 0.019
Favorable outcome (7)) -0.336 0.001 -0.311 0.003
Disappointing outcome (77) 0.326 0.002 0.280 0.009
BCTQ
FSS (Tp) 0.275 0.010 0.285 0.007
FSS () 0.413 <0.001 0.406 <0.001
SSS (To) 0.081 0.455 0.030 0.783
SSS (7)) 0.275 0.010 0.194 0.071
Electrodiagnostic test results (abnormal)
EDX —0.042 0.702 —0.095 0.384
DML -0.107 0.327 -0.187 0.085
DIG 1 test —0.067 0.541 -0.153 0.156
DIG 4 test —0.042 0.702 —-0.095 0.384
Wirist-palm DIG 2 -0.008 0.943 —-0.085 0.431
Wrist-palm DIG 3 0.154 0.154 0.123 0.255
UsS 0.090 0417 0.135 0.222
Neurological examination
Atrophy of APB muscle 0.064 0.558 0.186 0.085
Weakness of APB muscle —0.025 0.820 0.069 0.528
Hypesthesia in median nerve area —0.044 0.687 0.083 0.445

p < 0.05 was considered statistically significant
APB abductor pollicis brevis, BMI body mass index, BCTQ Boston Carpal Tunnel Questionnaire, DIG digit, DML

distal motor latency, EDX electrodiagnostic studies, F'SS Functional Status Scale, SSS Symptom Severity Scale,
US ultrasonography, r; Spearman rank correlation coefficient, 7)) at baseline, 77 at follow-up after about 8 months,

T, at follow-up after 9 years

design, which makes it possible to compare pre- and
postoperative scores accurately at different time points.
Moreover, validated outcome measures were applied.

In conclusion, CTR is a robust treatment for CTS and its
effect persists after a period of 9 years. The most important
factor associated with long-term outcome is treatment out-
come after about 8 months and to a lesser extent functional
complaints preoperatively. Outcome is independent of patient
characteristics, electrodiagnostic test results, or findings at the
initial neurological examination.
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Comments

This is a well designed prospective study that looks at the outcome of
patients undergoing open Carpal Tunnel Release surgery at both
intermediate (8 months) and long (9 years) term postoperative time
points. The results are in line with other retrospective, prospective, and
the few randomized clinical trial studies that have been done. However
there are few studies that have looked at the results at such long term
postoperative time points and correlated outcome, both intermediate and
long term, with both preoperative baseline clinical features, as assessed by
standardized and validated questionnaires, and diagnostic test results
(using both electrodiagnostic and ultrasound modalities). This study
confirms that patients can continue to improve over many years and

that such improvement is maintained in the majority of patients. It is
not surprising that the few patients with very severe disease did not
have a high success rate. It is also reassuring that only a few patients
underwent a re-operation. This study has limitations which are well
described in the discussion. Overall, it makes an important contribution
to the literature confirming the long term benefits of Carpal Tunnel
Release Surgery.

Michel Kliot
CA, USA
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