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prognosis and the impact on quality of life in the clinical course of patients with carpal
tunnel syndrome undergoing surgical treatment through the traditional open
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The present is a cohort study on prognosis. We included 115 patients with
high probability of receiving a clinical diagnosis of carpal tunnel syndrome with
indication for surgical treatment. All patients underwent the Phalen test and Tinel
sign and answered the Boston Carpal Tunnel Questionnaire before and after the
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Introduction

Results: The estimates for the probability of the time until remission of the Phalen
test at 2, 4 and 16 weeks postoperatively were of 3.54% (95% confidence interval [95%
Cl]: 1.16%-8.17%), 0.88% (95%Cl: 0.08%-4.38%) and 0.88% (95%Cl: 0.08% to 4.38%)
respectively, and, for the Tinel sign, they were of 12.39% (95%Cl: 7.13%-19.18% ),
4.42% (95%Cl : 1.65%-9.36%) and 2.65% (95%Cl : 0.70%-6.94%) respectively. There was
a reduction in the postoperative score on the Boston Carpal Tunnel Questionnaire of
1.8 points for symptom severity (p < 0.001) and of 1.6 points for functional status
(p<0.001).

Conclusion: Phalen test remission was earlier than that of the Tinel sign, but, when
performed as of the second postoperative week, they were prognostic factors
favorable to the clinical course, with improved quality of life.

Objetivo: Avaliar a utilidade do teste de Phalen e do sinal de Tinel no progndstico e o
impacto na qualidade de vida no curso clinico de pacientes com sindrome do tinel do
carpo submetidos ao tratamento cirtirgico por via aberta classica.

Métodos: Trata-se de um estudo de coorte sobre prognéstico. Foram incluidos 115
pacientes com alta probabilidade de diagnéstico clinico de sindrome do tinel do carpo
com indicacao de tratamento cirtirgico. Todos os pacientes foram submetidos ao teste
de Phalen e ao sinal de Tinel, e responderam ao questionario de Boston antes e depois
do tratamento cirtrgico.

Resultados: As estimativas de probabilidade do tempo até a remissdo do teste de
Phalen em 2, 4 e 16 semanas pos-operatorias foram de 3,54% (intervalo de confianca de
95% [1C95%]:1,16%-8,17%), 0,88% (1C95%: 0,08%-4,38%) e 0,88% (1C95%: 0,08%—-
4,38%), respectivamente, e, do sinal de Tinel, foram de 12,39% (IC95%: 7,13%-19,18%),
4,42% (1C95%: 1,65%-9,36%) e 2,65% (IC95%: 0,70%-6,94%), respectivamente. Na
pontuacdo pds-operatoéria no Questionario de Boston, houve reducao de 1,8 ponto
para a gravidade dos sintomas (p < 0,001), e de 1,6 ponto para o estado funcional
(p<0,001).

Conclusao: A remissao do teste de Phalen foi mais precoce do que a do sinal de Tinel,
mas, realizados a partir da sequnda semana de evolucao po6s-operatoéria, esses testes
foram fatores prognésticos favoraveis ao curso clinico, com melhora da qualidade de
vida.

and the impact on quality of life in the clinical course of
patients with a high probability of a clinical diagnosis of CTS

Carpal tunnel syndrome (CTS) is characterized by compression
of the median nerve in the wrist.' In the routine clinical
practice, we traditionally use the results of the Phalen test
and Tinel sign as the most representative clinical findings in
the clinical diagnosis of CTS.>™* Nevertheless, these provoca-
tive clinical tests go unnoticed by patients; however, they can
be invaluable in assessing the clinical progression of individu-
als with CTS. These tests have relevance not only in the clinical
diagnosis but also in the evaluation of treatment effectiveness
and prognosis.>® Quality prognostic studies lead to a better
understanding of disease progression, better targeting of
effective treatments that mitigate progression, and provide
more reliable information about the risk of a negative outcome
to be communicated to patients.® As an evidence-based clinical
reasoning model, the present study proposes to evaluate the
usefulness of the Phalen test and the Tinel sign in the prognosis

who underwent the traditional open surgical treatment.

Materials and Methods

The present is a single-center, primary, longitudinal, pro-
spective cohort study on prognosis approved by the Ethics in
Research Committee of our institution. We included 115
female patients aged between 40 and 80 years, who agreed
and signed the free and informed consent form. The patients
had undergone the conservative treatment without effective
clinical improvement and with an indication for surgical
treatment, and they presented a score > 12 points on the 6-
item CTS Symptoms Scale (CTS-6), which indicates the
probability of a clinical diagnosis of CTS.” The 6 diagnostic
criteria of this instrument with their respective scores are as
follows: paresthesia (3.5), nocturnal paresthesia (4.0),
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potentially eligible patients

(n=173)
CTS-6 clinical evaluation
Phalen test
Tinel sign
Phalen test
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1 BCTQ

ultrasound electroneuromyography

carpal tunnel syndrome
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surgical treatment
(u=115)

postoperative clinical course

2 weeks 4 weeks 16 weeks
Phalen test — Phalen test Phalen test
Tinel sign Tinel sign Tinel sign
2" BCTQ

Fig. 1 Study flowchart. Abbreviations: CTS-6, Clinical Diagnostic
Probability Instrument for Carpal Tunnel Syndrome;” BCTQ, Boston
Carpal Tunnel Questionnaire.®

hypotrophy and/or atrophy of the thenar muscles (5.0), Tinel
sign (4.0), Phalen test (5.0), and static 2-point discrimination
test (5.0).” We excluded patients with cervical radiculopathy,
other compressive syndromes of the upper limbs, polyneur-
opathy, history of surgical release of the carpal tunnel, and
sequelae of wrist fractures. We recruited 10% more than the
total of eligible patients required to cover possible losses or
exclusions during the study. All eligible patients filled out the
Boston Carpal Tunnel Questionnaire (BCTQ) in the preopera-
tive period and at the end of postoperative follow-up. The
BCTQ is a specific self-administered CTS questionnaire trans-
lated and validated for the Portuguese language, which
assesses two scales: one for symptom severity and another
for functional status.® As routine clinical practice, patients
underwent wrist ultrasound (US) and electroneuromyogra-
phy (ENMG). Then, they underwent the surgical treatment,
which was performed consecutively by the same hand
surgeon in the outpatient surgical center of our institution’s

hospital. The surgical technique used was traditional open
carpal tunnel release.’ After the surgical treatment, the
patients were submitted to outpatient postoperative follow-
up for 16 weeks. The Phalen test and Tinel sign were performed
once preoperatively, as part of the clinical diagnosis of CTS, and
at 2, 4, and 16 weeks during the postoperative clinical course.
In the Phalen test, the patient rests on the examination table
with the elbow positioned at 90° of flexion and the wrist
positioned in maximum passive flexion of the affected
hand.’®"" The onset of paresthesia in the territory of the
median nerve distribution in the hand after 30 to 60 seconds
indicates a positive test. In the Tinel sign, digital percussion is
performed over the region of the distal flexion crease of the
wrist along the path of the affected median nerve in the
hand."" The sensation of “shock” or discomfort at the site of
percussion or radiating to the distribution territory of the
median nerve in the affected hand indicates a positive
test. =Fig. 1 briefly shows each stage of the present study.
As the primary outcome of the present study, the estimated
probability of time until remission at each assessment point
and the average time until remission of each type of clinical test
was estimated by Kaplan-Meier curve analysis. As a secondary
outcome, the changes in BCTQ scores were estimated using
analysis of variance (ANOVA) and the Kolmogorov-Smirnov
test. For all statistical tests, a significance level of 5% was
adopted. The statistical analyzes were performed using the
following software: IBM SPSS Statistics for Windows (IBM
Corp., Armonk, NY, United States), version 20.0, and Stata
(StataCorp LLC, College Station, TX, United States), version 17.12

Results

The mean age of the 115 patients was of 52.9 (standard
deviation [SD]=+9.1) years, with a minimum 40 years and
a maximum of 79 years. Regarding the duration of the disease,
the mean was of 4 (SD = +3.2) years), with a minimum of
1 year and a maximum of 20 years. The median was of 3 years
of illness. Postoperative complications were observed in 5
patients (4.3%): 1 patient developed complex regional pain
syndrome, another one presented dehiscence of the surgical
scar due to a superficial infection, 1 patient developed a
hypertrophic and painful scar, and 2 other patients developed
pain in the bone pillar.

=Table 1 shows that the incidence of remission of Phalen
test 2 weeks postoperatively was higher than that of the Tinel
sign (p = 0.006). There were no differences in the incidence of
remission at the other evaluation moments of the two
clinical tests.

Table 1 Incidences of remission by type of test and moments of evaluation

Preoperative period Phalen test Tinel sign p

n (%) 95% confidence interval n (%) 95% confidence interval
2 weeks 111 (96.5) 91.3-99.0 101 (87.8) 80.4-93.1 0.006
4 weeks 113 (98.3) 93.9-99.8 108 (93.9) 87.9-97.5 0.180
16 weeks 113 (98.3) 93.9-99.8 110 (95.7) 90.1-98.6 0.453

Note: p, descriptive level of the McNemar test.
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Fig. 2 Kaplan-Meier curve showing Phalen test remission.

=~Fig. 2 and 3 show the Kaplan-Meier curve with the
estimated probability of the time until remission and the
mean time until remission of the Phalen test and the Tinel
sign respectively.

=Table 2 shows the estimated probability of the time until
remission of the Phalen test 2, 4, and 16 weeks postopera-
tively, which were of 3.54% (95% confidence interval [95%CI]:
1.16%-8.17%), 0.88% (95%Cl: 0.08%-4.38%) and 0.88% (95%Cl:
0.08%-4.38%) respectively. The probability estimates of the
time until remission of the Tinel sign 2, 4, and 16 weeks
postoperatively were o 12.39% (95%Cl: 7.13%-19.18%),
4.42% (95%Cl %: 1.65%-9.36%) and 2.65% (95%CI:
0.70%-6.94%) respectively. Two patients who did not pres-
ent a positive Phalen test and another two who did not
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Fig. 3 Kaplan-Meier curve showing remission of the Tinel sign.

present a positive Tinel sign during the evaluation of the
clinical diagnosis of CTS through the CTS-6 were excluded
from this calculation.’

=Table 3 shows that there was no remission of the Phalen
test in 4 patients (3.5%), neither of the Tinel sign in 14
patients (12.2%) 2 weeks postoperatively. At the end of the
16-week postoperative clinical course, there was no remis-
sion of the Phalen test in 2 patients (1.7%), netiher of the Tinel
sign in 5 patients (4.3%).

~Table 4 shows that there was a reduction of 1.8 points on
average in the score on the symptom severity scale, as well as
a reduction of 1.6 points on average in the score on the
functional status scale, after the surgical treatment com-
pared to the preoperative clinical assessment (p < 0.001).

Table 2 Results of the analysis of the Kaplan-Meier curves considering the time until test remission as the primary outcome (n=113)

Accumulated percentage of test remission

2 weeks postoperatively

4 weeks postoperatively

16 weeks postoperatively

Phalen test 3.54+1.74

0.88+0.88

0.88+0.88

12.39+£3.10

Tinel sign

4.42+£1.93

2.65+1.51

Note: + Standard error of the mean.

Table 3 Results of the Phalen test and Tinel sign at each point in the postoperative (PO) evaluation (n=115)

Phalen test Tinel sign
n % n %

2 weeks PO 115 100.0% 115 100.0%
No remission 4 3.5% 14 12.2%
Remission 111 96.5% 101 87.8%

4 weeks PO 115 100.0% 115 100.0%
No remission 2 1.7% 7 6.1%
Remission 113 98.3% 108 93.9%

16 weeks PO 115 100.0% 115 100.0%
No remission 2 1.7% 5 4.3%
Remission 113 98.3% 110 95.7%
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Table 4 Comparison of the pre- and postoperative scores on the Boston Carpal Tunnel Questionnaire

Boston Carpal Tunnel
Questionnaire

Postoperative:
mean + standard

Preoperative:
mean =+ standard

Post- and Preoperative p
difference: mean +standard deviation

deviation deviation
Symptom severity scale 1.7 (0.7) 3.5(0.7) —1.8(0.9) <0.001
Functional status scale 2.0 (1.0) 3.6 (0.9) 1.6 (1.1) <0.001

Notes: Kolmogorov-Smirnov test for the symptom severity score: clinical assessment (p = 0.709); Kolmogorov-Smirnov test for the functional status

score: clinical evaluation (p =0.728).

Discussion

When exploring prognostic factors regarding the conserva-
tive and surgical treatment for CTS, most studies in the
literature are retrospective and with small samples, or
they are carried out in the context of randomized clinical
trials, which have limitations.® There are few prospective
studies that address prognostic factors related to clinical test
remission in CTS patients treated surgically, which enhances
the value of the design of the current study, a cohort study on
prognosis.'>'* In the present study, the remission of the
Phalen test and Tinel sign after the second postoperative
week was statistically significant for most patients, showing
that the these clinical tests are favorable prognostic factors
for the postoperative clinical course. Gong et al.'> (2008)
concluded that the Phalen tests and Tinel sign were not
statistically significant prognostic factors in the evaluation of
patients treated surgically for CTS. Fakhouri et al.'® (2017)
carried out an observational and prospective study on 620
CTS patients undergoing surgical treatment, and. they con-
cluded that the Phalen test had a better impact on the results
than the Tinel sign after 2 postoperative weeks. Most patients
in whom the Phalen test was positive in the preoperative
period presented remission of this test 2 weeks postopera-
tively, with a good response to the surgical treatment. The
response to the surgical treatment was not considered good
if the Phalen test was negative in the preoperative period and
remained negative within 2 weeks and until 24 weeks
postoperatively.'® In the present stidy, we obtained similar
results regarding the Phalen test, which is demonstrated by
the incidence of remission of the Phalen test 2 weeks post-
operatively, which was superior to that of the Tinel sign, and
also by the average time until remission of the Phalen test,
which was earlier than that of the Tinel sign. The response to
the surgical treatment was evaluated by the results obtained
with the reduction in BCTQ scores, with an average of 1.8 for
the symptom severity scale and of 1.6 points for the func-
tional status scale.® Aversano et al.” (2022) obtained a mean
improvement in BCTQ scores of 1.38 +-0.77 points for both
scales in the postoperative period. In the present study, the
reasons why the Phalen test and Tinel sign did not remit after
2 weeks and until the end of 16 postoperative weeks are
variable; they may be related to the patient’s advanced age,
individual scarring factors, the regeneration process of nerve
fibers that were still recovering, the presence of anatomical
variations, the lack of remission of postoperative paresthesia,
and CTS in advanced stages.®'#'® The limitations of the

Rev Bras Ortop  Vol. 59 No. 1/2024 © 2024. The Author(s).

present study refer to a longer follow-up of the patients’
postoperative clinical course and the evaluation of a single
variable, showing the study’s simplicity in providing little
prognostic information. Future research shows that strate-
gies to measure patient-centered outcomes are increasingly
being used in prognostic studies, rather than valuing out-
comes measured accurately or with technological resources
at the expense of clinical relevance.

Conclusions

The present study showed that the usefulness of the Phalen
test and the Tinel sign goes beyond the clinical diagnosis of
CTS. Remission of the Phalen test occurs earlier than that of
the Tinel sign, but when both occur starting at the second
postoperative week, they are favorable prognostic factors for
the clinical course. The reduction in postoperative scores on
the BCTQ proved the effectiveness of the surgical treatment,
with improved health-related quality of life.
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