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A correlation between clinical severity and
functional state with nerve conduction studies
findings in patients with carpal tunnel syndrome: a
systematic review

Correlagdo entre gravidade clinica e estado funcional
com achados eletroneuromiograficos, em pacientes com
sindrome do tinel do carpo: uma revisdo sistemdtica

!Andressa Silvia Faé Nunes, 'Lucas Martins de Exel Nunes, 2Luciana Dotta, ‘Tae Mo Chung,
3Linamara Rizzo Battistella, *“Marcelo Riberto

ABSTRACT

Carpal Tunnel Syndrome is the most common compressive neuropathy in the general population,
and it may lead to disabling symptoms and significant functional limitation. This systematic review
covered Pubmed, Medline, Embase, Cochrane, CINAHL, LILACS, and SCIELO databases, with no time
or language delimitations. The PICO strategy defined the search strategy with keywords extracted
from the Medical Subjects Headings, and the quality of the studies was evaluated by the Agency for
Healthcare Research and Quality (AHRQ) scale. Overall, 857 studies were identified, of which only
10 fulfilled the inclusion criteria. Despite the good results shown, a noticeable heterogeneity was
observed among the studies included, associated with methodological discrepancy and to limited
sample size in a few of them. Four studies showed no correlation between electrophysiological
findings and clinical symptoms and signs, whereas three could demonstrate such association and
other three studies had equivocal results. Other studies are necessary, with better methodological
standards and more homogeneous and precise evaluations, so as to improve the level of scientific
evidence.

Keywords: Carpal Tunnel Syndrome, Median Neuropathy, Electromyography, Electrodiagnosis,
Neural Conduction, Signals and Symptons

RESUMO

A sindrome do Tunel do Carpo é a neuropatia compressiva mais frequente na populagao geral que
pode levar a sintomas incapacitantes e significativa limitagao funcional. Uma revisdo sistematica
foi realizada nas bases de dados Pubmed, Medline, Embase, Cochrane, CINAHL, LILACS e SCIELO,
sem delimitagdo de tempo ou idioma. Utilizou-se da estratégia PICO para a pesquisa, palavras-
chave extraidas dos Descritores de Ciéncias da Satide (Decs) e a qualidade dos estudos foi avaliada
através da escala Agency for Healthcare Research and Quality (AHRQ). Identificaram-se 857
estudos dos quais, somente 10 obedeceram aos critérios de inclusdo. Apesar dos bons resultados
apresentados, verificou-se uma expressiva heterogeneidade existente entre os estudos incluidos,
associado a discrepancia metodoldgica, e um limitado tamanho amostral em alguns deles. Sao
necessarios estudos com melhor padrao metodolégico, bem como avaliagdes mais homogéneas e
precisas, a fim de melhorar o nivel de evidéncia cientifica.

Palavras-chave: Sindrome do Tunel Carpal, Neuropatia Mediana, Eletromiografia, Eletrodiagndstico,
Condugdo Nervosa
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INTRODUCTION

Carpal Tunnel Syndrome (CTS) is the most
common compressive neuropathy, present in
3 to 16% of the general population, depending
on the diagnostic method and used criteria.’?
Thus, its correct diagnosis, treatment, and
follow-up may offer significant health benefits
to the population.?

According to the American Academy of
Orthopedic Surgeons, CTS is a symptomatic
compressive neuropathy of the median nerve
in the carpal tunnel, characterized by an incre-
ased internal pressure in the carpal tunnel and
neural dysfunction.* It may present with other
associated physiopathological factors such as
mechanic compression and neural ischemia.>®
It is more prevalent in women (3:1) between
the ages of 45-65 years?’ and is associated
with a series of clinical conditions such as obe-
sity, pregnancy, diabetes, rheumatoid arthri-
tis, hypothyroidism,® or occupational factors
(repetitive movements, vibrations, and lasting
positions in extension and ulnar deviation of
the wrist).’

CTS diagnosis involves the association of
clinical symptoms and signs as well as the use
of nerve conduction studies (NCS) with a sen-
sitivity of 84% and specificity of 95%.1%** The
most prevalent symptoms are pain and pares-
thesia, which can afflict the hand diffusely, as
well as the specific innervation region of the
median nerve.>®4

Also, patients may wake up at night due
to their symptoms and show weakness and
thenar atrophy as clinical signs.>® Conversely,
patients with clinical criteria and negative fin-
dings in NCS may represent as much as 10%
of the cases. Therefore, according to with the
American Academy Neurology (AAN), the use
of the ultrasound image can also contribu-
te to the diagnosis of CTS, once it may show
structural anomalies in the wrist.*® Pain in CTS
is one of the most prominent symptoms and
may have, as a physiopathological element,
neuropathic mechanisms related to a neural
lesion and have nociceptive mechanisms com-
patible with the subjacent musculoskeletal
change.>%

Other conditions are possible causes of
the similar CTS symptoms such as plexopa-
thies, polyneuropathies, radiculopathies,
osteoarticular injuries, cortical lesions, and
compressions of the median nerve itself in
other places, and these must be considered
in a differential diagnosis.>® Thus clinical fea-
tures are not entirely reliable and require the

importance of NCS as a confirmatory resour-
ce.>®® Besides, clinical characteristics of CTS
are quite variable and difficult to interpret,
being associated with psychosocial factors
which may promote divergences between the
clinical and electrophysiological diagnoses, as
well as therapeutic inefficacy.’-?

Although the current literature
recommends the combined use of clinical
and NCS to establish CTS diagnosis, there
are still conflicting results about the
relationship between the severity of the
electrophysiological findings and the clinical
manifestations shown in CTS.%% Structured
questionnaires to assess functioning and
pain in multidimensional approaches have
been used with progressive frequency to
describe the impact of this condition on
people’s lives, however they also seem to be
poorly related to NCS severity. Therefore, to
study the diagnostic methods it is essential to
understand its symptomatology better and to
implement the right therapy.}41>3%

OBJECTIVE

The aim of this text is to systematically re-
view the scientific evidence on the correlation
between the clinic-functional aspects with the
electrophysiological severity in patients with
CTS.

METHOD

This study followed the PRISMA (Preferred
Reporting Items for Systematic Reviews
and Meta-Analysis) recommendations for
systematic reviews.3!

Inclusion criteria for the studies

The inclusion and exclusion criteria are
defined below, based on the question that
guides the review, considering that there were
no limitations on the period or language of the
publications.

Types of studies

This review analyzed published studies
of controlled randomized clinical trials,
quasi-randomized controlled clinical trials,
controlled clinical trials, diagnostic studies of
accuracy, cohort studies, case-control studies,
descriptive studies, case series, and case
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studies.
Characteristics of the population

The participants were adults aged
between 18 and 65 years, with a clinical and
electrophysiological diagnosis of CTS, with no
previous surgical intervention.

Types of interventions

To be included this review, subjects should
undergo at least to two stages of evaluation
carried out by different blinded investigators.

. First stage: NCS performed or super-
vised by a medical specialist. Both
upper limbs had to be examined
and median nerve conduction tests
confirmed CTS following the recom-
mendation of the American Associa-
tion of Electrodiagnostic Medicine
(AAEM).*® Padua’s electrophysiologi-
cal classification® or numerical varia-
bles (following the values for latency
and amplitude in the NCS defined the
electrophysiological severity of CTS.

e Second stage: clinical evaluation
guided by the American Academy of
Neurology criteria for CTS, followed
by the application of questionnaires
and various tests to estimate the
clinical severity and functional state.

Outcome

The studies should correlate the clinical
severity and functional state with the electro-
physiological grades in patients with CTS.

Method and search strategy to identify
the studies and eligibility

The following databases were used to
identify likely eligible studies in October
of 2013, without restriction on publication
period or language, in the:

e  Pubmed/ Medline

. Embase
e Cochrane
. CINAHL

. LILACS

. SCIELO

e Thesis and Dissertations from the
Universidade de S3o Paulo (USP)
and the Universidade Federal de Sdo
Paulo (UNIFESP).

The search strategy was based on ques-
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tions structured in the P.I.C.O. format (“Pa-
tient”, “Intervention”, “Control”, “Outcome”)
using as descriptors: Carpal tunnel syndro-
me (Carpal Tunnel Syndromes OR Syndrome,
Carpal Tunnel OR Syndromes, Carpal Tunnel
OR Median Neuropathy, Carpal Tunnel OR
Compression Neuropathy, Carpal Tunnel OR
Entrapment Neuropathy, Carpal Tunnel) AND
(nerve conduction OR Neural Conduction OR
electrodiagnosis) AND signs and symptoms
(neuropathic pain OR Neuralgia).

Two investigators performed the search
in the databases independently rigorously
following the search strategy and inclusion
and exclusion criteria. Any disagreements oc-
curring between the two investigators were
solved by consensus and by the analysis of a
senior investigator. First, a triage of the studies
was carried out, evaluating the titles and abs-
tracts identified in the search. When the title
and abstract were not sufficiently clarifying,
the article was thoroughly read to prevent the
loss of any critical studies to the review.

Finally, the evaluator extracted data from
each study with a standardized form for the
following paramenters: age and gender of the
subjects, number of subjects included in the
study, the electrophysiological and clinical
diagnostic criteria used for CTS, types of in-
terventions (classifications of electrophysio-
logical and clinical severity), types of results
measured, and the authors’ conclusions about
the outcomes of the interventions.

Evaluation of the methodological quality

The two reviewers used the scale for ob-
servational studies from the Agency for Heal-
thcare Research and Quality (AHRQ), modified
and validated by West et al.>® to define me-
thodological quality, and any discrepancies
were examined by a third reviewer and by
consensus. This instrument assess: study goal
(2), population studied (8), comparability of
the subjects (22), exposure or intervention
(11), measurements of the results (20), sta-
tistical analysis (19), results (8), discussion (5),
and support or sponsorship (5), totaling 100
points. Only articles with a score greater than
50 (scale of 0-100) were accepted.

RESULTS

The initial search identified 857 articles,
24 of which were excluded due to duplication,
and 780 that were excluded during the analysis
of titles and abstracts. Of the 53 remaining
studies, only 10 studies?3*3>3¢42 met the
inclusion criteria of the present review, after
being thoroughly read, resulting in three case-
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control studies and seven cross-sectional
observational studies. During the full reading,
43 studies were excluded: two of them scored
less than 50 after the methodological quality
analysis using the AHRQ scale, 38 studies
analyzed the diagnostic correlation between
the variables rather than the correlation of
severity (object of this review), one study
made a neurophysiological analysis with
different electrophysiological studies (NCS
and evoked potential associated), and two
articles studied patients who had previously
undergone surgery (Figure 1).

Despite the concern in selecting more
homogeneous studies in relation to the type
of severity measurements, the studies showed
significant heterogeneity and methodological
discrepancies (Chart 1).

Overall, the studies included 1184 sub-
jects in the specified age range, the two case-
-control studies recruited 39 subject without
CTS. Six articles included men and women in
their studies,?338442 gand four included only
women. 34353739 A|| 10 studies used categorical
scales based on electrophysiological findings:

four studies used the electrophysiological clas-
sification by Padua® with five levels,3%374041
five studies used a categorical classification
with three levels (light, moderate, and seve-
re), 2334353839 and one study used a categorical
classification with six levels.*

In four studies, the evaluation of clinical
and functional severity used the Boston Car-
pal Tunnel Questionnaire (BCTQ), the visual
analogue scale (VAS), and a detailed physical
exam with specific tests, including the fine
motor ability test, the thumb abduction stren-
gth, the pinch grip strength, and the degree of
thenar atrophy,3+3>4%41 while in four other ar-
ticles, only the BCTQ and VAS were used;?3638
in the remaining studies, the researchers used
their own clinical and functional questionnai-
reS.39’42

Methodological limitations included the
absence of controlled and randomized clinical
trials, quasi-randomized or controlled trials, as
well as the fact that three of the 10 articles
contained less than 100 subjects.

LI) 856 ARTICLES 1 study identified from other sources
% selected in the initial search (UNIFESP dissertations)
&
7]
\ /
(A
| 24 studies were excluded due to repetition
@
Q
=
o
= 833 studies in tri
studies in triage e
(analysis of titles and abstracts) 780 studies excluded
/ '\I
t 53 studies included 43 studies excluded
5 for full reading - 7 studies correlated clinical
= symptoms and electrophysiological
%) severity
- - 31 studies correlated diagnosis X
= electrodiagnostic
) -1 study used 2 electrophysiologic
\ / 10 studies included studies (NCS and evoked potencial)
in the systematic review to analyze neurophysiological
“vl severity
- 2 studies had CTS subjects who had
undergone prior surgery
E clinical
:Q) 3 iy - 2 studies scored less than 50 points
= - 2 ::::c:‘c\gnilu =5 on methodological analysis using
o - ¥
4 observational studies e S ol
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Figure 1. Study selection flowchart
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Chart 1. Studies which correlate NCS findings and clinical severity in CTS

Author; Year; Jour-
nal Type of study

Population of the study
(age, gender, inclusion and
exclusion criteria)

Defined Diagnostic Criteria (clinical
and NCS)

Interventions (Scales for clinical and ENMG
severity used )

Outcomes / Results

1 - De la Llave-
Rincoén; 2011;
American Journal
of Physical
Medicine &
Rehabilitation®

Case-control study

2- De la Llave-Rin-
cén; 2011; Clinical
Journal of Pain®

Case-control study

3 - Chan L; 2007;
Archives of Phy-
sical Medicine &
Rehabilitation®

Cross-sectional
observational  stu-
dy

4- Zanette G; 2007;
J Peripher Nerv
Syst®

Cross-sectional
observational stu-
dy

5- De la Llave-Rin-
con Al; 2012; Rev
Neurol*’

Cross-sectional
observational stu-
dy

6- Modi CS; 2010;
Orthopaedics and
Traumatology: Sur-
gery and Resear-
ch38

66 women with Electrophy-
siological and clinical CTS
(cases) and 20 healthy wo-
men (control).

72 women with Electrophy-
siological and clinical CTS
and 19 healthy women.

* Exclusion: score of > 8 in
the Beck Depression Inven-
tory

215 adults with Electrophy-
siological and clinical CTS

112 patients (175 hands)

92 women with CTS

111 patients (165 hands)

Clinical CTS criteria: Pain and pares-
thesia in the distribution of the me-
dian nerve, more intense symptoms
at night, positive Tinel's sign, positive
Phalen’s sign, or self-perceived pinch
grip deficit. Symptoms for at least six
months, either unilateral or bilateral.

Electrodiagnostic criteria for CTS: sen-
sory and motor conduction deficits
in the median nerve according to
the standardized directives from the
American Association of Electrodiag-
nostic Medicine

Clinical CTS criteria: Pain and pares-
thesia in the distribution of the me-
dian nerve, more intense symptoms
at night, positive Tinel's sign, positive
Phalen’s sign, or self-perceived pinch
grip deficit. Symptoms for at least six
months, either unilateral or bilateral.

Electrodiagnostic criteria for CTS: sen-
sory and motor conduction deficits
in the median nerve according to
the standardized directives from the
American Association of Electrodiag-
nostic Medicine

Clinical criteria: patients with symp-
toms of pain and paresthesia in at
least 2 fingers innervated by the me-
dian nerve and “classic,” “probable,”
or “possible” CTS, according to the
hand diagram by Kartz

Electrodiagnostic criteria: (1) distal
motor latency of the median nerve
greater or equal to 4.4 ms, (2) positive
Bactrian sign, (3), palm-wrist test, with
difference of latency median / ulnar
greater than 0.3 ms, (4) difference in
latency of the median and ulnar ner-
ves, with capture of the fourth finger,
greater than 0.4 ms, (5) combined
sensory index greater than 1.0 ms.

Clinical criteria: criteria from the Ame-
rican Academy of Neurology. The ne-
gativity of Tinel and Phalen signs was
not used as exclusion criteria

Electrodiagnostic criteria: standar-
dized directives from the American
Association of Electrodiagnostic Me-
dicine

Clinical CTS criteria: Pain and pares-
thesia in the distribution of the median
nerve, symptoms worsen atf night,
positive Tinel's sign, positive Phalen’s
sign, or self-perceived pinch grip de-
ficit.

Electrodiagnostic criteria for CTS: stan-
dardized directives from the Ameri-
can Association of Electrodiagnostic
Medicine

Clinical CTS criteria: criteria from the
American Academy

Clinical Scales: VAS, Boston: Carpal Tunnel
Questionnaire (BCTQ), Purdue Pegboard
Test, pinch grip strength with dynamometer

Electrophysiological Scale: Minimum (only
segmentary tests — abnormal comparati-
ve); Moderate (Abnormal velocity of sen-
sory conduction to median nerve or distal
motor latency); Severe (absence of sensory
response from the median nerve and ab-
normal distal motor latency).

Clinical Scales: VAS, Boston Carpal Tunnel
Questionnaire (BCTQ), Pain threshold throu-
gh pressure (evaluated bilaterally on the
teritories of the median, ulnar, radial, the
C5 - Cé6, the carpal tunnel, and the tibialis
anterior muscle), and pain threshold throu-
gh the use of heat and cold (evaluated
bilaterally on the carpal tunnel and on the
thenar eminence)

Electrophysiological Scale: Minimum (only
segmentary tests — abnormal comparati-
ve); Moderate (Abnormal velocity of sen-
sory conduction to median nerve or distal
motor latency); Severe (absence of sensory
response from the median nerve and ab-
normal distal motor latency).

Clinical Scales: BCTQ , VAS, Pain Catastro-
phizing Scale (PCS), and SCL-90

Electrophysiological Scale: divided into
3 groups according to the number of im-
pairments: 1) sensory alteration; 2) motor
alteration; 3) sensory and motor alterations.

Clinical Scales: BCTQ and VAS, Katz hand
diagram, thumb abduction strength and
sensitivity

Electrophysiological Scale: 1 = minimum, 2
= light, 3 = moderate 4 = severe, and 5 =
extreme 31

Clinical Scales: VAS, McGill Pain Question-
naire, BCTQ

Electrophysiological Scale: neurophysiolo-
gical classification by Pddua et al.*?

Clinical Scales: VAS, BCTQ
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* The deficits relative to the fine motor ability
and pinch grip strength are similar in patien-
ts with minimum, moderate, or severe CTS.
Therefore, the clinical severity, verified in
objective clinical tests, of pinch grip streng-
th and fine motor ability are not associated
with electrodiagnostic severity.

*There was no association between electro-
physiological severity and the pain severity
parameters (VAS) or BCTQ score

*There were no significant differences in the
pain intensity parameters and score in the
BCTQ for patients with minimum, moderate,
and severe CTS.

* There were no significant differences be-
tween the sensory alterations verified and
the severity in the NCS.

* The pain threshold through pressure was
significantly lower, bilaterally, in the me-
dian, ulnar, and radial nerves, in the carpal
tunnel, in the C5 and Cé, and in the tibialis
anterior muscle for patients with minimum,
moderate, or severe CTS in comparison with
the healthy controls (p < 0.001).

* The pain threshold through the use of heat
and cold showed reduction in comparison
with the controls (p < 0.001).

* No statistically significant correlation be-
tween Electrophysiological severity of CTS
with the clinical parameters, even with the
control of possibly confusing factors such
as age, gender, BMI, duration of symptoms,
catastrophizing, and depression.

* None of the objective and electrophysio-
logical variables correlated with the severity
of sensory complaints restricted to the hand
in patients with CTS.

* The Electrophysiological severity and the
damage measurements of the median ner-
ve were inversely correlated with the seve-
rity of proximal pain (forearm, elbow, arm,
shoulder) in some patients.

* There are great differences in the quality
of pain in patients with light, moderate, and
severe CTS.

* There is no correlation between the inten-
sity of pain and the scores in the disability
questionnaire (BCTQ) with the Electrophysio-
logical severity.

* Pain is reported as regular, repetitive, and
disturbing in women with severe CTS.

* Mean motor latencies were greater in pa-
tients who presented pain as the main and
most frequent symptom.
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Cross-sectional
observational stu-
dy

7- Sabry MM; 2009;
Egyptian  Journal
of Neurology, Psy-
chiatry and Neuro-
surgery®

Cross-sectional
observational stu-
dy

8- Zanette G; 2006;
Pain 4

Cross-sectional
observational stu-
dy

9-  Tamburin §;
2008; J Neurol*!

Case-control study

10- Carvalho F N;
2007; Acta Fisiatri-
chZ

Prospective study

65 women with CTS (110
hands)

103 patients (165 hands)

129 patients
-113  hands
weakness

presenting

- 98 hands presenting lack
of manual dexterity

400 hands from 219 patients
with CTS

Electrodiagnostic criteria: standar-
dized directives from the American
Association of Electrodiagnostic Me-
dicine

Clinical CTS criteria: Paresthesia and/
or nocturnal/diurnal pain in the distri-
bution of the median nerve, paresthe-
sia, and dropping things

Objective criteria such as positive
Phalen or Tinel, sensory deficit of the
median nerve (hypoesthesia in the
fingers), and/or motor deficits (test of
thumb abduction and opposition and
atrophy of the thenar musculature)

Electrodiagnostic criteria:  standar-
dized directives from the American
Association of Electrodiagnostic Me-
dicine

Clinical criteria: criteria recommen-
ded by the American Academy of
Neurology*

Electrodiagnostic criteria: according
to standardized directives from the
American Association of Electrodiag-
nostic Medicine

Clinical criteria: criteria recommen-
ded by the American Academy of
Neurology*

Electrodiagnostic  criteria: standar-
dized directives from the American
Association of Electrodiagnostic Me-
dicine

Clinical criteria: criteria recommen-
ded by the American Academy of
Neurology*

Electrodiagnostic  criteria:  Sensory
and motor conductions of the ulnar
nerves were normal and the studies
on the neural conduction of the me-
dian nerve were altered according to
our abnormality values: 1) palm-wrist
sensory velocity < 50.0 m/s; 2) sensory
conduction velocity < 50.0 m/s; 3) ini-
fial distal motor latency > 4.0 ms.

Electrophysiological Scale:

Sensitive fascicle compression

velocity of the sensitive conduction (m/s): li-
ght: 31-49; moderate: < 30; severe = absent

Motor fascicle compression
motor latency (m/s): light: 3.8 — 4.4; mode-
rate: 4.5 -4.9; severe: > 5

Clinical Scales: Scale produced by the au-
thor himself

- Light CTS: isolated subjective symptoms
and normal physical exam

- Moderate CTS: objective sensory deficit
(hypoesthesia) in the distribution of the me-
dian nerve, with no motor deficits

- Severe CTS: sensory and motor deficits, ob-
jective symptoms (weakness in abduction
or opposition of thumb) in the distribution
of the median nerve with or without thenar
atrophy

Electrophysiological Scale: classification
proposed by Stevens et al. into 3 groups:
light, moderate, severe

Clinical Scales: VAS, BCTQ, Katz hand
diagram, tactile hypoesthesia, strength of
abduction of the thumb recorded with the
5-point scale according to the Medical Re-
search Council#

Electrophysiological Scale: Classification by
P&dua et al.®2

Clinical Scales: VAS, BCTQ (evaluating
separately the questions that involve
weakness in the hand and lack of manual
dexterity), tactile hypoesthesia, strength of
abduction of the thumb recorded with the
5-point scale according to the Medical Re-
search Council*

Electrophysiological Scale: 1 = minimum, 2
= light, 3 = moderate, 4 = severe, and 5 =
extreme, according to Pddua et al. *!

Clinical Scale: their own scale, following
the epidemiological classification scale for
CTs*

Electrophysiological Scale: Developed by
the author himself — Minimum (Grade 1); Li-
ght (Grade 2), Moderate (Grade 3); Mode-
rate (Grade 4), Severe (Grade 5), Exireme
(Grade 6)

* The frequency with which the patients ex-
perience pain (pain as the main and most
frequent symptom) is associated with the
severity of motor fascicle compression of
the median nerve, regardless of sensory in-
volvement.

* A positive correlation was found between
the clinical scale and the Electrophysiolo-
gical scale, confirming also that this corre-
lation increased as the clinical gradation
became more severe.

* A positive correlation was found between
the clinical scale and the Electrophysiolo-
gical scale, confirming also that this corre-
lation increased as the clinical gradation
became more severe.

* Statistically significant correlation between
the neurophysiological compromising (to-
tal score) and the severity of the objective
measurements of the injury to the median
nerve (tactile hypoesthesia and paresis in
the abduction of the thumb).

* Absence of correlation between the de-
gree of neurophysiological compromising
and the scores of subjective complaints.

* Hands with distribution of symptoms in the
median nerve territory had greater Elec-
trophysiological severity and more severe
objective alterations in the physical exams,
when compared to the two other groups (1
- stocking and gloving distribution , 2 - distri-
bution of the ulnar nerve).

* Lack of hand dexterity was related to the
severity of the clinical and Electrophysio-
logical symptoms, when compared to the
motor neuroconduction of the median ner-
ve (OR: 1.68 / Cl 95% 1.09-2.57 / P:0.02)

* Weakness in the hands related to the se-
verity of sensory symptoms (pain, numbness
and tingling), but does not correlate with the
degree of neurophysiological compromi-
sing of the median nerve; (OR: 1.01 / Cl 95%
0.68-1.47 / P:0.99)

* The report of a classic CTS story, the pre-
sence of primary symptoms (nocturnal pain,
paresthesia, and numbness) and the pre-
sence of sensitive and motor deficits in the
physical exam are more frequent, the grea-
ter the severity of the CTS.

* The report of a classic CTS story and the
presence of all the symptoms analyzed had
a significant positive correlation (p<0.01)
with the grades of the Electrophysiological
scale.

* Significant positive correlation between
the CTS Electrophysiological scale and the
presence of Tinel's sign (p<0.05), tactile hy-
poesthesia in the second finger, weakness in
the abduction of the thumb, and hypotro-
phy of the thenar eminence (p<0.01).
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DISCUSSION

Despite the broad search strategies used
in this review, the final number of articles se-
lected was small. Even with the vast literature
covering the diagnostic correlation between
CTS identified using clinical signs and NCS
findings, few studies tried to correlate the
severity of clinical parameters with the elec-
trophysiological severity, even though there
were controversial results and limitations con-
cerning this issue.

Of the 53 studies initially selected, only
10 could be included according to the inclu-
sion criteria and methodological evaluation.
The most frequent methodological limitation
concerned the lack of reasoning for small
samples. In various studies, blinding the inves-
tigators during the application of the assess-
ment tools was not reported. Another limiting
aspect is that few studies cared to control
psychosocial factors such as depression and
catastrophizing, once these factors may in-
troduce divergences between the clinical and
electrophysiological findings, as well as thera-
peutic inefficacy.?”

Four out of 10 studies correlated clinical
and electrophysiological severity, using the
following clinical scales: the Boston Carpal
Tunnel Questionnaire (BCTQ), the Visual Ana-
logue Scale for pain (VAS) and a detailed physi-
cal examination, with specific tests, evaluating
pinch grip strength, thumb abduction, fine
motor ability, and sensitivity.3#3>441 Of those
four studies, two did not show any correlation
between the electrophysiological®* severity
and the scores of the subjective complaints
presented by the patients. As a counterpart,
the other two articles showed a positive corre-
lation*®*! with objective measurements during
the physical examination.

Tactile hypoesthesia and reduced stren-
gth to abduct the thumb positively correlate
with reduced neuroconducion velocities. Also,
hands with a distribution of the symptoms in
the median nerve territory showed greater
electrophysiological severity and more seve-
re objective alterations in the physical exa-
minations, when compared to the two other
groups with a non-classic symptom distribu-
tion (1 — stocking and gloving distribution, 2
— distribution of the ulnar nerve).*®

When the motor conduction of the me-
dian nerve was analyzed, the lack of manual
dexterity correlated with the electrophysiolo-
gical severity.*! There was also a strong corre-
lation between the intensity of motor symp-
toms and the intensity of pain, suggesting a

possible contribution of the pain to the occur-
rence of weakness and lack of manual dexte-
rity in CTS patients,** favoring the hypothe-
sis that this altered motor control could be a
consequence of pain.3**+® This could induce
a reorganization of the motor strategies in the
central nervous system either by diminishing
the agonist activity of the muscle order limi-
ting the velocity and force used during the
action.3##148  Motor control deficits may per-
petuate chronic pain, because fear or avoidan-
ce and are considered maladaptive processes
that generate disabilities.?* Besides, it is know
that small fibers, which are mainly disordered
in early CTS, are not routinely studied in NCS,
thus such association is less likely to be found
in this stage of the disease.

However, NCS are still the gold standard
for the diagnosis of this condition.Four other
studies?>*%3 coherently failed to correlate the
neurophysiological severity scales with sub-
jective clinical scales (analog scale for pain and
the BCTQ). However, when the analysis used
guantitative measures of latency and amplitu-
de in the NCS, one of the studies succeeded
to show this association.® In CTS patients who
presented pain as their main symptom, the
average motor latencies of the median nerve
were prolonged.

Assignificant correlation was demonstrated
between the frequency of pain and the
increase in the severity of damage to the
motor fascicle of the median nerve, regardless
of any sensory involvement. This fact could be
explained by irritation of the nervi nervorum,
and by the structural and functional alterations
present in the denervated muscles, once they
may reduce muscle strength and overload the
spared muscle fibers, leading to the genesis of
myofascial trigger points, for example.®

The McGill Pain Questinnaire shows sig-
nificant differences in the quality of pain in
patients with light, moderate, and severe CTS.
Pain is the most usual, repetitive, and distur-
bing symptom in women with severe CTS.%’
Lack of correlation between electrophysiologi-
cal findings and symptoms may be associated
with alternative diagnoses like other neurolo-
gical entrapments, myofascial pain syndrome
and inflammatory conditions, which can mi-
mic the clinical presentation of CTS.

Finally, two studies®**? used clinical and
eletrophysiological non validated scales,
produced by the authors themselves, and
showed a correlation between the clinical and
neurophysiological severities. Reporting of
the classic CTS story, the presence of primary
symptoms (pain, paresthesia, and numbness),
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and sensory or motor deficits in the physical
examination are more frequent and
predominant when the electrophysiological
severity is greater.*? It is noteworthy, however,
that at the extreme level of neurophysiological
severity (grade 6), the CTS patients may present
a lower frequency of pain and paresthesia.
This may be explained by the reduction in the
number of sensory fibers surviving within the
fibrotic nerve fascicle, which would result in
fewer pain or paresthesia crises and a higher
prevalence of sensory and motor alterations.*

CONCLUSION

Carpal Tunnel Syndrome is the most pre-
valent compressive neuropathy in the general
population, and it can lead to disabling symp-
toms and functional limitations. It presents
mixed physiopathological mechanisms that,
when not identified properly, can lead to the-
rapeutic inefficacy. The consequences of this
may be disabilities, psychosocial problems,
decrease in the quality of life, and a reduction
in the capacity for work. This review could
demonstrate that some clinical findings from
physical examination or standardized ques-
tionnaires could be correlated with NCS seve-
rity, but the presence of studies which failed
to demonstrate this correlation keep the issue
still as an unsolved question. The large hetero-
geneity and methodological discrepancies in
the selected studies call for larger and more
controlled studies in the issue.
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