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How Accurately is the Pre-diagnosis of Electroneuromyography in
Pediatric Patients?
Pediatrik Hastalarda Elektronéromiyografi On Teshisi Ne Kadar Dogru?
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Abstract

Objectives: Electroneuromyography (ENMG) is a laboratory test commonly used in the diagnosis of neuromuscular diseases, which is a continuation
of anamnesis and physical examination. The aim of this study is to analyze accordance between pre-diagnosis and electrophysiological diagnosis in
pediatric patients.

Materials and Methods: Patients aged 0-16 years and underwent ENMG examinations between 2016 and 2019 were evaluated retrospectively.

Results: The ENMG results of a total of 526 patients were examined in the study. The mean age of the patients was 10.81+4.31 years. While the
pre-diagnosis and the electrophysiological diagnosis were compatible in 32.31% of the patients, incompatibility with the pre-diagnosis was found
in 67.69%. While no difference was found between concordant and discordant patients in terms of pre-diagnosis and outcome between genders
(p=0.06), there was a difference between concordant and non-concordant patients in terms of categorized age and pre-diagnoses (p=0.01, p=0.02,
respectively).

Conclusion: A high discrepancy was found between pre-diagnosis and electrophysiological diagnosis. With more detailed history and clinical
examination of pediatric patients, unnecessary requests can be avoided and waiting times of real patients can be shortened.

Key Words: Electromyography, Children, Examination And Diagnoses

Amacg: Elektrondromyografi (ENMG), anamnez ve fizik muayenenin devami niteliginde olan noromuskiler hastaliklarin tanisinda yaygin olarak
kullanilan bir laboratuvar testidir. Bu ¢calismanin amaci, cocuk hastalarda 6n tani ile elektrofizyolojik tani arasindaki uyumu incelemektir.

Gerec ve Yontem: Calismada 0-16 yas arasi olan ve 2016-2019 yillari arasinda ENMG tetkikleri yapilan hastalar retrospektif olarak degerlendirildi.

Bulgular: Calismada toplam 526 hastanin ENMG sonuclari retrospektif olarak incelendi. Hastalarin ortalama yasi 10,81+4,31 yil idi. Hastalarin
%32,31'inde 6n tani ile elektrofizyolojik tani uyumlu iken, %67,69'unda 6n tani ile uyumsuzluk saptandi. Cinsiyetler arasinda 6n tani ve sonug
acisindan uyumlu ve uyumsuz hastalar arasinda fark bulunmazken (p=0,06), yas ve 6n tani kategorisi acisindan uyumlu ve uyumsuz hastalar
arasinda fark vardi (p=0,01, p=0,02, sirasiyla).

Sonug: On tani ile elektrofizyolojik tani arasinda yiiksek bir tutarsizlik bulundu. Pediatrik hastalarin daha detayh 6ykii ve klinik muayenesi ile
gereksiz isteklerden kaginilabilir ve gercek hastalarin bekleme siireleri kisaltilabilir.
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Introduction

Electroneuromyography (ENMG) is a commonly used
laboratory test in the diagnosis of neuromuscular diseases, which
is a continuation of anamnesis and physical examination. ENMG
examination provides benefits to the clinician such as diagnosis,
prognosis, treatment follow-up, treatment selection, and guiding
surgery (1). Clinicians need ENMG evaluationsin pediatric patients
as well as in adult patients (2). Different ENMG techniques such
as nerve conduction studies, needle electromyography (EMG),
single fiber EMG, evoked potentials, and cascade stimulation used
in adult patients can also be applied in the pediatric age group
(1,3). ENMG examinations performed in the pediatric patient
group contain some differences compared to the adult patient
group (2,3). Differences in normal values for each age group,
the difference in the spectrum of neuromuscular diseases in the
pediatric patient population from the adult population, and the
inability to routinely apply standard ENMG protocols due to low
tolerance of pediatric patients are some of these differences (2-
4). Considering these, the ENMG examination in the pediatric
population is a laboratory examination that requires clinical
experience. There are studies in the literature examining the
compatibility between pre-diagnosis and electrophysiological
diagnosis in the pediatric patient population in their own ENMG
laboratories (5-8).

QOur aim in this study was to evaluate the distribution of
examinations in pediatric patients by age, performed between
2016-2019 in our own ENMG laboratory, and to evaluate the
accordance between pre-diagnosis and electrophysiological
diagnosis.

Materials and Methods

This study was approved by the Local Institutional Ethics
Committee of University of Health Sciences Turkey, Diskapi
Yildirim Beyazit Training and Research Hospital (approval date:
23.12.2019; approval number: 78/01) and was conducted in
accordance with the Declaration of Helsinki guidelines. In this
study, ENMGs, performed on children under 16 years of age in
the ENMG laboratory of the physical medicine and rehabilitation
clinic of our hospital between 2016-2019, were examined. The
age of the patients and the year in which the test was performed
were noted from their files. Pre-diagnoses were divided into
anterior horn motor neuron disease (MND), radiculopathy,
plexopathy, peripheral nerve lesion, polyneuropathy (PP),
entrapment neuropathy of lower-upper extremity, myopathy,
neuromuscular junction disease, facial paralysis, and Guillain-
Barre syndrome (GBS). The patients were divided into 0-2 years,
3-6 years, and 7-16 years and pre-diagnosis frequency in these
age groups were examined. The accordance between the pre-
diagnosis and the diagnosis after ENMG was examined.

Statistical Analysis

Statistical analyzes were made using the SPSS 20.0 program.
The chi-square test was used for examining statistical analysis.
A value of p<0.05 was considered statistically significant.

The ENMG results of 526 patients in total were examined
in the study. The mean age of the patients was 10.81+4.31.
Two hundred and thirty-three of the patients (44.3%) were
female and 293 (55.7%) were male. Twenty-eight (5.3%) of the
ENMG examinations were performed on patients between 0-2
years, 97 (18.4%) on 3-6 years, and 401 (76.2%) on 7-16 years
old patients. The distribution of ENMG numbers by age was
shown in Figure 1. Accordingly, EMNG was applied mostly to
patients aged 15 years [71 (13.5%)], followed by patients aged
16 years [60 (11.4%)] and 13 years [55 (10.5%)], respectively.
The distribution of ENMG numbers made by years was shown in
Figure 2. ENMG was administered to 83 (15.8%) patients in the
pediatric age group in 2016, 129 (24.5%) in 2017, 211 (40.1%)
in 2018 and 103 (19.6%) in 2019.

The distribution of ENMGs according to pre-diagnoses was
shown in Table 1. In our laboratory, ENMG examination was
mostly performed with a pre-diagnosis of purine nucleoside
phosphorylase (PNP) at a rate of 50.7%. The most common pre-
diagnosis (32.1%) in patients aged 0-2 years is plexopathy. In
patients between the ages of 2-6 and 7-16, the most common
pre-diagnosis was PNP with rates of 42.2% and 54.3%,
respectively.

The accordance between pre-diagnosis and
electrophysiological ~ diagnosis  and  diagnoses  after
electrophysiological examination were shown in Table 2. One
EMNG was performed with the pre-diagnosis of MND, and it
was found to be 100% compatible with the pre-diagnosis. A
total of 20 patients were evaluated with the pre-diagnosis of
radiculopathy and 23.8% were found to be compatible with the
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Figure 1: Distribution of ENMG numbers by age
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pre-diagnosis; while the electrophysiological examination of the
patients who presented with this pre-diagnosis revealed that
66.7% had normal results, 4.8% had plexus damage, and 4.8%
had entrapment neuropathy. Twenty patients who presented
with a pre-diagnosis of plexopathy were examined, 14 patients
(74.19%) obtained a result consistent with the pre-diagnosis,
while 5 (18.5%) patients had normal results and 1 (7.4%)
patient had a peripheral nerve lesion. Sixty-six of the patients
were evaluated with a pre-diagnosis of peripheral nerve lesion
and an electrophysiological diagnosis compatible with the pre-
diagnosis was found at a rate of 63.6%. The results of 21 (31.8%)
incompatible patients were found to be normal, 1 (1.5%) had
radiculopathy, and 2 (3%) had entrapment neuropathy.

Two hundred and sixty-seven patients were evaluated
with PNP pre-diagnosis, and PNP was detected in 42 patients
(15.73%). The result was normal in 214 (80.1%) of these

EMG numbers by years

m2016 w2017 = 2018 m2019

Figure 2: Distribution of ENMG numbers by years
ENMG: Electroneuromyography

Table 1: Pre-diagnoses by age

Total

N=526
MND 1 (0.2%)
Radiculopathy 21 (4%)
Plexus damage 27 (5.1%)
Traumatic peripheral nerve lesion 66 (12.5%)
PNP 267 (50.7%)
Myopathy 39 (7.4%)
Myopathy + neuropathy 10 (1.9%)
Facial Palsy 15 (2.9%)
Entrapment neuropathy of the upper extremity 32 (6.1%)
Entrapment neuropathy of the lower extremity 19 (3.6%)
GBS 29 (5.5%)

patients, radiculopathy in 2 (0.7%), peripheral nerve lesion in
2 (0.7%), myopathy in 5 (1.9%), and entrapment neuropathy
in 2 patients (0.7%) were determined. As a result, 84.2% of the
patients were found to be inconsistent with the pre-diagnosis
after the electrophysiological examination.

Thirty-eight of the patients were referred to our laboratory
with a pre-diagnosis of myopathy and results consistent with
the pre-diagnosis were obtained in 9 (23%) patients; the results
of 23 (60.52%) of the patients referred with this pre-diagnosis
were normal, and PNP was found in 6 (15.78) of them.

Electrophysiological diagnosis compatible with the pre-
diagnosis was found in 18.8% of entrapment neuropathy of
the upper extremity and in 66.8% of entrapment neuropathy
of the lower extremity. 58.6% of the patients referred with the
pre-diagnosis of GBS had a normal result; on the other hand,
41.37% of patients had electrophysiological findings compatible
with GBS.

Among the vyears examined, 335 (63.7%) of EMNG
examinations performed with any pre-diagnosis were found to
be normal. While the pre-diagnosis and the electrophysiological
diagnosis were compatible in 32.31% of patients, incompatibility
with the pre-diagnosis was found in 67.69%.

In the chi-square analysis, no difference was found between
concordant and discordant patients in terms of pre-diagnosis
and outcome between genders (p=0.06), while there was a
difference between concordant and non-concordant patients in
terms of categorized age and pre-diagnoses (p=0.01, p=0.02,
respectively).

This study examines the distribution of EMNG studies
conducted in the pediatric patient population between 2016

0-2 years 2-6 years 7-16 years
N=28 N=97 N=401
1 (0.2%)
2 (7.1%) 4 (4.1%) 15 (3.7%)
9 (32.1%) 6 (6.2%) 12 (3.0%)
19 (19.6%) 47 (11.7%)
7 (25%) 41 (42.2%) 219 (54.6%)
5 (17.9%) 6 (6.20%) 28 (7%)
5 (5.2%) 5 (1.2%)
4 (4.19%) 11 (2.7%)
1 (1%) 31 (7.7%)
19 (4.7%)
5 (17.9%) 11 (11.3%) 13 (3.2%)

MND: Motor neuron disease, GBS: Guillain-Barre syndrome, PNP: Purine nucleoside phosphorylase
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and 2019 in our clinic according to age, age groups, pre-
diagnoses, and the consistency between pre-diagnoses and
electrophysiological diagnoses based on each pre-diagnosis.

In our study, it was observed that most pediatric patients
who applied to our electrophysiology laboratory for ENMG
examination were patients between the ages of 7-16. PNP was
the most common pre-diagnosis in all pediatric patients and
with this pre-diagnosis, patients between 2-6 years and 7-16
years of age were referred to the clinic most frequently. On the
other hand, the situation was found to be slightly different
between the ages of 0-2, the most common pre-diagnosis in
this age group was found to be plexopathy. 67.69% of ENMG
examinations performed between these years were found to be
inconsistent with the pre-diagnosis. When the pre-diagnoses
are examined separately, a high rate of non-compliance is
observed, especially in patients referred to the laboratory with
a PNP pre-diagnosis.

ENMG applications in pediatric patients are evaluations that
require clinical experience and can be guiding in the diagnosis,
treatment planning, and follow-up (9). Due to difficulties such
as the difference in normal values in every age group due to
the incomplete development of the nervous system, difficulties
of working in smaller areas, and the limited tolerance of the
pediatric patient group, itis aimed to reach the most information
with the least pain by going beyond the protocols applied in
adults from time to time (10).

In a study examining EMNG applications in adults in our
country, the most common pre-diagnoses in adults were carpal
tunnel syndrome, PNP, and radiculopathy (11). In a study by Yagci
et al. (5) in which they shared their own electrophysiological
experiences in a group of pediatric patients, the most common
pre-diagnosis was plexopathy, flaccid infant, and spinal atrophy
during the infancy and toddler period, while PP and peripheral
nerve damage were found to be the most common pre-diagnosis
in later ages. In another study conducted in our country, the
frequency of electrophysiological diagnoses in the pediatric

Table 2: Compatibility between clinical pre-diagnoses and electrophysiological diagnoses

Compatible
N
MND 1
Radiculopathy 5
Plexopathy 20
Traumatic peripheral nerve lesion 42
PNP 42
Myopathy 9
Myopathy
Myopathy + neuropath
yopathy patny PNP
Facial palsy 13
Entrapment neuropathy of the upper extremity 6
Entrapment neuropathy of the lower extremity 12
GBS 12

Incompatible
% N %
100%
Normal 14 (66.7%)
23.8% Plexus 1 (4.8%)
Entrapment neuropathy 1 (4.8%)
Normal 5 (18.5%)
74.1% . .
Peripheral nerve lesion 2 (7.4%)
Normal 21 (31.8%)
63.6% Radiculopathy 1 (1.5%)
Entrapment neuropathy 2 (3%)
225 (84.29%)
Normal 213 (80.19%)
Radiculopath 2 (0.7%
15.73% REIREEIR (0.7%)
Peripheral nerve lesion 2 (0.7%)
Myopathy 5 (1.9%)
Entrapment neuropathy 2 (0.7%)
Normal 24 (60.520%)
(23.6%)
PNP 6 (15.78%)
1 (10%)
Normal 8 (800%)
1 (10%)
(86.7%) Normal 2 (13.3%)
Normal 25 (78.1%)
18.8% . .
Peripheral nerve lesion 1 (3.1%)
Normal 6 (27.8%)
66.8% _
Radiculopathy 1(5.6)
41.37% Normal 17 (58.6%)

MND: Motor neuron disease, PNP: Purine nucleoside phosphorylase, GBS: Guillain-Barre syndrome
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patient population was examined according to age groups,
and the most common diagnosis was found to be plexopathy
between the ages of 0-5, myopathy between the ages of 6-10
and PP between the ages of 11-16 (8).

In our study, we found that plexopathy was the most
common between the ages of 0-2, and children between the
ages of 2-6 and 7-16 years were most frequently examined with
a pre-diagnosis of PP and peripheral nerve lesion. Although this
situation is similar to other studies conducted in the pediatric
patient group, it shows that pediatric patients apply to the
ENMG laboratory with quite different pre-diagnoses from
studies conducted with adults.

Looking at the distribution of ENMG numbers by age, it
was observed that more EMNG examinations were performed
at younger ages in two studies (5,8). More children between
the ages of 7-16 years were studied in our laboratory. The
reason for this difference can be attributed to the difference
between hospitals in the age spectrum of children referred to
our laboratory.

In astudy conducted with adult patients, 49.1% of the ENMG
results were found to be compatible with the pre-diagnosis (7).
In another study examining the consistency between clinical
and electrophysiological diagnoses in adult patients, the pre-
diagnosis and result compatibility was found to be 53.6% (8).

In a study conducted on a pediatric patient population, this
rate was found to be higher than in adults, as 60%; compatibility
of more than 60% was found in disease groups such as brachial
plexopathy, facial nerve damage, GBS, PP, and radiculopathy (5).

In a study by Hellmann et al. (6), evaluating the
electrophysiological examination of 468 children, 98% of all
diagnostic groups, 99.5% of neurogenic diseases, and 80%
of myogenic diseases were found to be consistent with pre-
diagnosis.

In our study, the pre-diagnosis/electrophysiological diagnosis
ratio was found to be quite low (32.31%). Low compatibility with
the diagnosis was found in the cases with pre-diagnoses of PNP,
radiculopathy, myopathy, and entrapment neuropathy of the
upper extremity (15.73%, 23.8%, 23.6%, 18.8% respectively);
a high compliance rate was found for MND, plexopathy,
peripheral nerve lesions and entrapment neuropathy of the
lower extremity (100%, 74.1%, 63.6%, 66.8%).

Yagci et al. (5) had 20 patients with a prediagnosis of PNP
and found that the consistency between the referral diagnosis
and the post-ENMG diagnosis was 78.6%. Also, Komur et al. (7)
had found of consistency 59 of 104 patients with prediagnosis
of PNP.

In particular, we think that the low compliance rate of
our PNP pre-diagnosis with our electrophysiological diagnosis
was due to the referral of pediatric patients with diabetes to
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our laboratory for PNP screening at that time. We think that,
before the referral of pediatric patients with diabetes for
screening, questioning the neuropathic symptoms may prevent
unnecessary ENMG examinations in these patients.

In our study, compliance with the pre-diagnosis/
electrophysiological diagnosis was found to be lower in the
patient group referred with the pre-diagnosis of GBS compared
to the studies in the literature (5). ENMG may be as normal,
especially in the first week of GBS. Since GBS is easy to diagnose
clinically, we expected a higher compliance rate with pre-
diagnosis and electrophysiological diagnosis. We think that one
of the reason of our low compliance with the pre-diagnosis
in patients with GBS pre-diagnosis, it may be that the ENMG
examination was performed within first week.

Examination findings may be confused with each other
in patients with myelitis and GBS. Clinicians sometimes
refer to ENMG examinations when myelitis and GBS cannot
be distinguished by clinical examination. We think that
another reason for the low compliance rate in patients with
a pre-diagnosis of GBS is that clinicians refer to the ENMG
laboratory with a pre-diagnosis of GBS in patients whose
clinical examination cannot distinguish between GBS or
myelitis.

Another group in which we found a low compliance rate
compared to the literature is patients with a pre-diagnosis of
plexopathy. The number of patients in the 0-2 years of age is
very low with only 28 patients; in this age group plexopathy
is the most consistent diagnosis before and after ENMG as
addressed in other studies. As this study has a low number
of patients in this age group, the chance of consistency will
be lower because plexopathy is very easy to diagnose on
neurological examination.

In a retrospective study of Tirkel et al. (11) with ENMG
examinations in adult patients, it was found that the correlation
between pre-diagnosis and electrophysiological diagnosis
changes significantly according to the pre-diagnosis.

It was stated that the consistency between pre-diagnosis
and electrophysiological diagnosis in pediatric patients did not
differ by age groups and gender (5). In our study, although the
consistency between pre-diagnosis and electrophysiological
diagnosis did not differ between genders, it was found that
there was a difference according to age groups and pre-
diagnoses. In our study, the emergence of such a different
result can be attributed to the fact that the electrophysiological
detection of PNP in patients presenting with a pre-diagnosis
of PNP was at a very low rate, the fact that a larger proportion
of the patient group was evaluated with the pre-diagnosis of
PNP and also the number of patients in the 7-16 age group
was high.
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Study Limitations

We think that the retrospective nature of our study may
create some limitations that may affect the results, so we think
that prospective studies are required, especially in the pediatric
patient group. Another limitation is that when planning the
study, patients with or without symptoms were not separated,
and patients were included in the study whether or not they
had symptoms. We think that this situation affects consistency
between pre-diagnosis and electrophysiological diagnosis rates,
especially in the PNP group. Our advice to researchers is to
consider this issue in future studies.

As a result of our study with a high participation number,
the spectrum of neuromuscular diseases in the pediatric patient
group is quite different from that of adults. Electrophysiological
diagnoses of children referred for ENMG examinations were
largely incompatible with their pre-diagnoses. Considering
this situation and the difficulty of the electrophysiological
examinations mentioned above in pediatric patients, these
patients can be evaluated more accurately with more accurate
pre-diagnoses by performing detailed history and physical
examination before the electrophysiological examination.
Hereby, unnecessary investigations can be reduced and children
who really need this evaluation can be diagnosed faster and
their treatment can be started earlier.
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