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Abstract Objective Verify if there is an association between the hand diagram of paresthesia (HDP)
andthe resultsofelectroneuromyography (ENMG) in thediagnosisofcarpal tunnel syndrome.
Methods A total of 92 people filled in a schematic drawing of the hand with the exact
location of the paresthesia (167 hands). The main author classified the diagrams
according to the criteria of Katz et al.5 The results of the HDP were crossed with the
positive results of ENMG for the diagnosis of carpal tunnel syndrome.
Results The possible pattern of the HDP was prevalent both in isolation and after
crossing with the degrees of ENMG.
Conclusion There was no association between the HDP and ENMG in the diagnosis of
carpal tunnel syndrome.
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Resumo Objetivo Verificar se existe associação entre o diagramada parestesia damão (DPM) e os
resultados da eletroneuromiografia (ENMG) no diagnóstico da síndromedo túnel do carpo.
Métodos Um total de 92 pessoas preencheram umdesenho esquemático damão com o
local exato da parestesia (167 mãos). O autor principal classificou os diagramas de acordo
com os critérios de Katz et al. Os resultados do DPM foram cruzados com os resultados
positivos da ENMG para o diagnóstico da síndrome do túnel do carpo.
Resultados O padrão possível do DPM foi prevalente tanto isoladamente quanto após
o cruzamento com os graus da ENMG.
Conclusão Não houve associação entre o DPM e a ENMG no diagnóstico da síndrome
do túnel do carpo.
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Introduction

Carpal tunnel syndrome (CTS) is the most common periph-
eral neuropathy of the upper limbs due to compression of the
median nerve at the level of the carpal tunnel.1 The diagnosis
is usually made through clinical history and physical exami-
nation,2while electroneuromyography (ENMG) assists in the
diagnostic confirmation of doubtful cases and in establishing
the severity.3,4 In 1990, Katz et al.5 popularized hand dia-
grams, which are schematic drawings in which the patient
marks the exact location of the numbness symptoms in the
hands. These hand diagrams of paresthesia (HDPs) were
considered, at the time, as a screening method in people
with suspected CTS.5,6

In our clinical practice and in the field of occupational
medicine, we have observed an increase in the number of
work leaves caused by CTS due to some doctors prioritizing
positive ENMG for this condition to the detriment of a well-
performed clinical examination, generating consequences
for the employer, from negative company image to produc-
tion delay, and to the employee, with unnecessary surgery
and prolonged leave. We justify the performance of the
present work, too, due to the scarcity of publications in the
literature that directly compare the classification of HDP
with ENMG.

The aim of our study was to verify whether there is an
association between HDP and ENMG in the diagnosis of CTS.

Casuistry and Methods

A cross-sectional, qualitative, and quantitative study was
carried out, with the evaluation of 107 consecutively sched-
uled patients over a 4-month period. All procedures were
performed in accordance with the ethical standards deter-
mined by the Research Ethics Committee for research on
human beings, and with the Helsinki Declaration of 1964.
The Free and Informed Consent Form was obtained from all
study participants, by signing a specific term.

The inclusion criteria were people of both genders,> 18
years old, who presented, in the initial consultation, upper
limb ENMG positive for CTS. The exclusion criteria were
people who had neuropathy of the cervical spine, of the
median nerve in the proximal region or associated with the
ulnar nerve, anatomical variations identified by ENMG,
history of polyneuropathies, trauma or previous surgery
on thewrist, uncontrolled comorbidities (diabetes, hypothy-
roidism, rheumatoid arthritis, systemic lupus erythemato-
sus, gout, amyloidosis, chronic renal failure), tenosynovitis
or tumors in the wrist, pregnant women, and people with
reports of labor activities with repetitive movements of
flexion-extension of the wrists, vibration of hands and
arms or exposure to cold working conditions.

On the scheduled day and time of the medical consulta-
tion, all patients underwent screening by a single nurse with
a specialization in orthopedics and belonging to the clinical
staff of the university who, for the present study, referred
people who presented positive upper limb ENMG for CTS to
our team.

Then, as soon as the patients entered the doctor’s office,
before the consultation, they were instructed on how to
complete the schematic drawing of the hands. This guidance
was performed by a single teammember physician who was
unaware of any participant data. Filling consisted of marking
with a pen the region corresponding to the exact location of
the paresthesia. Our study addressed only the location of the
marked area in the HDP, and not the intensity of the
symptoms. After the completion of the filling, the main
author of the present work classified the diagram according
to the criteria of Katz et al.,5 without knowledge of any
clinical data of the studied patient.

Katz et al.,5 in 1990, proposed a hand diagram, in which
the location of the paresthesia is marked by means of
schematic drawings. The results were classified as classic,
probable, possible, or unlikely.

After completing the HDP, the drawing was kept in a
proper file for later statistical analysis and, then, the partici-
pant was submitted to medical care according to the outpa-
tient routine, at which time the information on the
qualitative and quantitative variables was obtained.

Electroneuromyography was performed by the same
neurologist specialized in electroneuromyographic studies,
belonging to the institutional clinical staff, blind to clinical
data and with no specific link with the present work. The
exam is performed bilaterally, according to local institutional
regulations. The Neuropack EMG electroneuromyograph
model S1, MEB-9400K (Nihon Kohden Corporation, Tokyo,
Japan) was used, at room temperature of 28°C, available at
our institution. The classification of ENMG is standardized as
follows: mild degree (alteration of sensory conduction only),
moderate degree (alteration of sensory and motor conduc-
tion) and severe degree (altered sensory and motor conduc-
tion and signs of denervation on needle electromyography).

The information obtained from the participants was
organized in a database, according to the criteria of Katz
et al.5 (classic, probable, possible, or unlikely) for CTS, and
according to the severity of the ENMG (mild, moderate, or
severe).

The HDP results were crossed with the positive result of
the ENMG for CTS, using the hand as a sample unit, using the
likelihood ratio test.7

A total of 107 people were assisted and 15 were excluded
(1 pregnant woman, 2 with previous trauma to the wrist, 5
with uncontrolled diabetes and/or hypothyroidism, and 7
with previous wrist surgery), totaling 92 participants in-
cluded in the present study. Regarding gender, our sample
included 14 men (15.2%) and 78 women (84.8%). The mean
and standard deviation (SD) of age was 55.2� 10.5 years
old.

Of the 92 patients with ENMG positive for CTS and, using
the hand as a sample unit, we obtained 75 people with
positive ENMGbilaterally (150 hands) and17unilaterally (17
hands), totaling 167 hands with a positive result of ENMG for
CTS.

To perform the analyzes, IBM SPSS Statistics forWindows,
Version 20.0 (IBM Corp., Armonk, NY, USA) was used, and
Microsoft Excel 2003 (Microsoft Corporation, Redmond, WA,

Rev Bras Ortop Vol. 56 No. 1/2021 © 2020. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.

Is There Association between the Hand Diagram for Paresthesia and ENMG in CTS Diagnosis? Paiva Filho et al. 75



USA) software was used to tabulate the data. The tests were
performed with a significance level of 5%.

Results

►Figure 1 shows the distribution of the 167 hands that
presented positive ENMG for CTS, classified according to
the criteria of Katz et al.5 In our study, we obtained 38 hands
(22.7%)with a classic pattern, 23 (13.8%) probable, 66 (39.5%)
possible and 40 (24.0%) unlikely.

►Table 1 presents the crossing between HDP and ENMG,
with the statistical results. In decreasing order of involvement,
we observed that of the 22 hands with mild grade ENMG, 10
cases (45.5%) presented possible standard HDP, followed by
improbable in 6 cases (27.2%), classic in 4 cases (18.2 %) and
probable in 2 cases (9.1%). In decreasing order of involvement,
we observed that of the 67 hands with moderate degree
ENMG, 26 cases (38.8%) presented possible standard MPD,
followed by classic in 18 cases (26.9%), unlikely in 16 cases
(23.9 %) and probable in 7 cases (10.4%). Finally, in decreasing
order of involvement, we observed that of the 78 hands with
severe grade ENMG, 30 cases (38.5%) presented possible
standard HDP, followed by improbable in 18 cases (23.1%),
classic in 16 cases (20.5%) and probable in 14 cases (17.9%).

Discussion

We currently have several clinical instruments for the diag-
nosis of CTS, but it is essential that they are validated.8 We

agree with Moradi et al.9 when considering HDP as a screen-
ing method for the diagnosis of CTS, which was even used by
our team in the initial approach. Of the 167 hands assessed in
our study, we identified in the HDP that the possible pattern
was the most prevalent, in 66 cases (39.5%), while the least
prevalent was the likely pattern, in 23 cases (13.8%).

We observed that there are divergences of opinion on the
need for ENMG to confirm the diagnosis of CTS, and the
literature is controversial when it demonstrates which is the
bestdiagnosticmethod.Agreementbetweensymptoms, phys-
ical examination and ENMG is low, and Stevens has found a 5%
agreement between the three parameters.10 These authors
believe that the person with ENMG positive for CTS in the
absence of symptoms cannot be considered as having CTS.

When evaluating the crossing between HDP and ENMG,
we observed that both cases with mild, moderate, or severe
ENMG had a predominance of possible standard HDP. In
contrast, the probable pattern was the least prevalent in
all degrees of ENMG involvement. In our results, we found
that there was no statistically significant association
(p¼ 0.797) between HDP and ENMG results.

As positive points of our study, we had a sample of 92
patients, totaling 167 hands. Studies by Sharmaet al.11 include
40 patients and 71 hands; Nelson et al.,12 26 patients and 34
hands; and Katz and Stirrat,5 63 patients and 85 hands. In
addition, ENMGwas performed only by a specialized neurolo-
gist, using a single ENMGdevice available at our institution. As
a negative point, it is possible that there was a bias regarding
the classification of HDP, which, in our study, was performed
by a single doctor on the team. As it is a subjective assessment
tool, one of the measures to reduce this bias would be the
classification of diagrams by two or more doctors.

At the time of the present study, we did not find in the
literature sufficient recommendations, guidelines or criteria
validated at national level indicating when ENMG should be
requested for investigation of CTS, which makes the diagno-
sis of this condition a challenging task.

We understand that it is unwise to exclude the diagnosis of
CTS in people with typical symptoms and normal ENMG, not
least because there is noway to predict whether the person is
experiencing transient ischemia, inwhich case, ENMGmay be
normal. We believe that ENMG is a useful exam in doubtful
cases that are refractory to the initial treatment, and should be
requested carefully and based on what is intended to be

Table 1 Crossing between hand diagram for paresthesia and electroneuromyography

HDP ENMG Total p-value

Mild Moderate Severe

Classic 4 (18.2) 18 (26.9) 16 (20.5) 38 (22.8) 0.797

Probable 2 (9.1) 7 (10.4) 14 (17.9) 23 (13.8)

Possible 10 (45.5) 26 (38.8) 30 (38.5) 66 (39.5)

Unlikely 6 (27.2) 16 (23.9) 18 (23.1) 40 (24.0)

Total 22 (100) 67 (100) 78 (100) 167 (100)

Abbreviations: HDP, Hand Diagram for Paresthesia; ENMG, Electroneuromyography.
Likelihood ratio test.

Fig. 1 Distribution of the number of hands according to the HDP.
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investigated, avoiding the discomfort of the exam and the
anxiety of the patient. Regarding HDP, we believe that more
studies are needed to prove the effectiveness and precision of
thismethod for the diagnosis of CTS; however, we believe that
this clinical tool can be used for screening this condition.

In our opinion, neither HDP nor ENMG should be used
alone or in place of a detailed clinical history and thorough
physical examination for the diagnosis of CTS.

We conclude that there is no association between theHDP
and ENMG in the diagnosis of CTS.
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