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Abstract

Neuropathy is the most frequent symptomatic complication of diabetes. Diabetic polyneuropathy (DPN) is the
most common variety of neuropathy, which represents chronic symmetrical sensorimotor polyneuropathy.
(DPN) typically begins as a generalized asymptomatic dysfunction of peripheral nerve fibers, which may be
revealed by electroneurography. However, nerve conduction study (NCS) is a sensitive method for early
detecting of peripheral neuropathy. We have performed NCS in 69 children with poorly compensated diabetes
type | aged 7-18 y. Study protocol included testing of peripheral motor and sensory nerve conduction
velocities (NCVs) and compound motor and sensory nerve action potential amplitudes. We revealed
subclinical abnormalities, which were symmetric, suggestive of DPN and reflecting disorders of predominantly
motor rather than sensory nerves. In addition, NC abnormalities were correlated with high HbA1c level, patient
age and disease (diabetes) duration. Poor metabolic control was the most important contributor to abnormal

electrophysiologic parameters.
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Background

europathy is the most frequent symptomatic
N complication of diabetes and potentially one of

the most devastating [1]. Of the varieties of
neuropathy occurring in diabetes mellitus (DM), diabetic
polyneuropathy (DPN) is the most common variety,
which represents chronic symmetrical sensorimotor
polyneuropathy that usually begins after years of
hyperglycemia [2]. DPN typically begins as a
generalized asymptomatic dysfunction of peripheral
nerve fibers [3]. The most common early dysfunction is
abnormality of nerve conduction (nerve conduction
abnormality), which can be revealed by the
neurophysiologic test-electroneurography. Nerve
conduction studies are most valuable in assessing
diabetic neuropathy when used in conjunction with

subclinical neuropathy

clinical assessment, quantitative sensory testing and
autonomic function testing. Nerve conduction tests are
used to localize lesions and to describe the type and
severity of the pathophysiologic process, including
alterations in function, which are not recognized
clinically [4]. Peripheral neuropathy is the most common
complication of DM and may occur in young patients
without clinical signs [5]. However, nerve conduction
study (NCS) is a sensitive method for detecting of
peripheral neuropathy [6]. It is well documented that in
adult patients with diabetes there is a high incidence of
neuropathy, whereas the sensory nerves are more
affected than the motor nerves [7].

Regardless of extensive interest and research on this
subject, there are only a few NCS in diabetic children.
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Objective and Methods

It was our aim to study motor and sensory nerve
conduction in poorly compensated type | diabetic
children to detect possible subclinical abnormalities. For
this purpose we performed nerve conduction in 69
diabetic children (28 girls) aged 7-18 year. Study
protocol included testing of median, ulnar, tibial and
peroneal motor nerve conduction velocities (MNCV),
compound motor action potential amplitudes (CMAP),
as well as median, ulnar and sural sensory nerve
conduction velocities (SNCV) and sensory nerve action
potential amplitudes (SNAP). All the investigations were
performed bilaterally (i.e., totally 14 nerves were tested)
A control group included 20 clinically healthy subjects
aged 7-18 year. All the investigations were carried out
by a Medelec Type Mystro MS20 electromyograph.
Electrophysiologic test was performed every six months.
The study was performed at the Chair of Child
Neurology of Thilisi State Medical University Pediatric
Clinic. All the patients underwent complete routine
clinical and laboratory investigations including testing of

blood glucose level and glycosylated hemoglobin
(HbA1c) levels, which is the most reliable measure of
metabolic control and shows the state of carbohydrate
metabolism during the last 3 months period (normal
range < 6.4%). Also, our patients were permanently
seen by the ophthalmologist and funduscopic
examination was performed in every 6 months. In
addition, ECG, routine blood, urine tests and ultrasound
of kidneys were done.

Clinical evaluation for peripheral neuropathy included
examination for paresthesia, sensation loss, weakness
and decreased or absent of deep tendon reflexes, and
vibration sense. Clinical signs of neuropathy were
detected by Apfel and authors' (8) scheme (1999).
Distribution of clinical grading of peripheral neuropathy
by abnormal neurophysiologic findings was evaluated
by Bao and authors' (6) scheme (Tab.1). Clinical staging
of peripheral neuropathy was defined according to
involvement of above 14 nerves as follows: stage 0 (no
neuropathy), stage 1 (mild), 1-2 nerves were affected;
stage 2 (moderate), 3-4 nerves affected; stage 3
(severe), 5 or more nerves affected.

Stage Grading of Peripheral Abnormal Patients
Neuropathy Nerves (n=69)
0 None 0 4
1 Mild 1-2 26
2 Moderate 3-4 31
3 Severe 25 8

Tab.1 Distribution of clinical grading of peripheral neuropathy by abnormal neurophysiologic findings.

Results

Among 69 children four (12-18 y) had symptoms of
numbness in the lower limbs, eight (7-18 y) had
laboratory evidence of nephropathy estimated by
microalbumin excretion rate (0.066% or higher). Twelve
(12-18y) showed mildly decreased ankle reflex. None of
the patients showed any signs of retinopathy. The
neurophysiologic study revealed significant delay of
nerve conduction in all above nerves upper and lower
extremities. All the abnormalities were symmetric and
suggestive of distal symmetric sensorimotor neuropathy.
MNCVs were more affected than sensory nerves.

Among the motor nerves, ulnar and peroneal were more
affected (34 children) than median and tibial. NCVs
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were considerably slowed as compared to the aged
matched healthy controls (Tab.2 and Tab.3). As
concerns sensory nerve CVs, the median and sural
nerves were more affected (12 children) than ulnar. We
revealed at least one abnormal NCS parameter in all
our patients (n=69). All the abnormalities were
correlated with high HbA1c level, whereas we observed

markedly improved abnormal electrophysiologic
parameters after strict metabolic control (mean
HbA1c=6.2 (1.2%, p<0.001), but without full

normalization. Sensory nerve conduction abnormalities
were detected by decreased SNAP amplitudes and
slowed NC, which were commonly seen in adolescents
(16-18 y). None of children had any clinical signs of
autonomic dysfunction.
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Patient (n=30) Age (7-12y)
Nerve NCV (m/sec) Amplitudes (n=69)
(Normal) (Normal)
. 44.110.5 5.1+£0.3 mV
Median - (motor) (56.4+2.3) (6.8+2.4)
43.610.4 3.0£0.1 mV
Peroneal (motor) (52.8+1.1) (4.8+0.7)
42.5+0.3 22.541.0 pv
Suralis (sensory) (48.7£2.3) (24.8+1.2)
p<0.001 p<0.001

Tab.2 Nerve conduction parameters in clinically decompensated diabetes type .

Patient (n=39) Age (12-18 y)
Nerve NCV (m/sec) Amplitudes (n=69)
(Normal) (Normal)
. 47.1+0.5 5.24+0.2 mV
Median  (motor) (58.242.3) (8.6+0.6)
41.3+0.7 2.8+0.2 mV
Peroneal (motor) (56.240.6) (6.420.3)
44.1+0.6 24.741.2 pv
Suralis (sensory) (562.443.4) (28.211.4)
p<0.001 p<0.001

Tab.3 Nerve conduction parameters in clinically decompensated diabetes type I.

Conclusions contributor. All those abnormalities were symmetric and
suggestive of distal sensorimotor polyneuropathy. Upper
. and lower limb nerves (motor) were equally affected.

As it was shown, we revealed abnormal

electrophysiologic parameters which were suggestive of
subclinical peripheral neuropathy in all patients with
diabetes type I. Mean glycosylated hemoglobin (HbA1c)
level was correlated with subclinical neuropathy. In our
study high HbA1c level, patient age (>12 year) and
diabetes duration (>5 year) had the significant influence
on above mentioned abnormalities by NCS, whereas
poor metabolic control was the most important

Our findings are controversial to the well-documented
opinion that the sensory nerves usually are
predominantly affected than motor nerves in adult
diabetic patients. Our results show that in children with
diabetes type | nerve conduction abnormalities indicate
involvement of motor nerves in the early period of
disease and sensory nerves are affected later with
decreased SNAP amplitudes and considerably slowed
nerve conduction.
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HapyuieHust HepBHOM NPOBOAMMOCTH Y JAeTell ¢ CAXapHbIM
auaoeroM I Tuma

Jlasuo Yxapmuweunu, Hana Xauanypuose, I'eopeuti Hampuaweunu, Hana I'enaose,
Hana Kananaose

Kadenpa nerckoit HeBposoruu TOMIMCCKOTO TOCYIapCTEHHOTO MEAUITUHCKOTO YHUBEPCUTETA

PE3IOME

Heviponatusi aBnsieTca cambiM 4acTbiM CUMMTOMHBIM  OCIOXHEHWeM amabeTa, OTHOCUTCA OObIYHBIM NPOSIBNEHNEM
HenMponaTun, KOTopas NpeacTaBnsieT XPOHWYECKYID CUMMETPUYHYIO  CEHCO-MOTOPHYI  MONUHEeponaTtuio.
OnabeTnyeckas Hewponatusi TUNWUYHO HaYMHAETCH KaK reHepanu3oBaHHasi acuMNTOMHas AUCHYHKUMSA
nepudepnyecknx HepBoB, KOTOpas MOXeT ObiTb BbiIBNEHa anekToHenporpaduyeckum uccnegosaHnem. Msyyexne
HEPBHON MPOBOAUMOCTb SBMSETCA YyCTBUTENbHbIM METOAOM AN PaHHero YCTaHOBMEHWs nepudepnyeckon
HemponaTun. Mbl nccnegosanu NPoBOAMMOCTbL HEPBOB y 69 AeTew ¢ AeKOoMNeHcUpoBaHHbIM gnabetom | Tuna B
Bo3pacte oT 7 Ao 18 net. BbinuM u3yyeHbl CKOPOCTb MPOBEAEHMS MMMyMbca No nepudepuyecknM MOTOPHLIM U
CEHCOPHbIM HepBaMm, a TaKkke aMnNNUTyAbl NoTeHumana AencTeus. BoisBneHbl CyOKNMHUYECKMe HapyLLEHUs], KOTOpble
ObINN  CUMMETPUYHBI COOTBETCTBEHHO AMabeTV4ecKon MnonuHerponaTuM W BblpaXXeHO B BuAe MOBPEXOEHUS
NpenMyLLecTBEHHO MOTOPHbIX BOMOKOH. HapylleHusi HepBHOW MPOBOAMMOCTU KOPPENMpoBanvcCb C BbICOKMM
cogepxaHnem HbA1c, Bo3pacToM NaLMEHTOB U ONUTENbHOCTbIO TeyeHust AmabeTta. Mnoxoi meTabonuyeckuii
KOHTPOIb ABMAAETCH BaXHENLLEN NPUYNHON HapYLLUEHNS 3NEKTPOPU3NONOTMYECKUX NapaMeTpoB.

KnouerBslte cooBa: nuabeTumyeckKas HEUpPpOHNaTHs, HEePBHAS OPOBOIMMOCTE,
onaber I Tuna, CYOKIMHUMUECKAS HEMUPOIIATHUsS
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