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Background. The Hemoblastoses are one of the urgent problems of oncohematology. Modern methods for the treatment
of hemoblastoses have improved the prognosis significantly. However, the use of chemotherapy is accompanied by a high
frequency of drug complications, including those associated with neurotoxicity. The addition of neurological symptoms
to the main clinical picture of the disease significantly aggravates the patient’s condition, affects the prognosis and
quality to life.

Aim. Compare clinical picture and neurophysiological signs of chemo-induced polyneuropathy in children with acute
lymphoblastic leukemia.

Materials and methods. Neurological examination and electromyography (EMG), were conducted in 21 children aged 3
to 17 years in Regional Children Clinical Hospital of Yekaterinburg from 2019 to 2020.

Results. In the study group, the signs of peripheral polyneuropathy, were revealed in almost all patients receiving induction
chemotherapy (95.2%) while clinical neurological symptoms were found in 25% patients. During a 4-month follow-up, all
children with subclinical signs of peripheral nerve damage developed corresponding neurological symptoms. According
to EMG, the number of patients with mixed polyneuropathy increased by 1.7 times. In every third child, the amplitude
of the M-response and nerve conduction velocity, were decreased.
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Conclusions. Therefore, neurophysiological examination should be performed at an early stage to identify high-risk groups
for neurotoxic complications in children with acute lymphoblastic leukemia receiving chemotherapy as timely administra-

tion of therapeutic treatment is required.

Keywords: chemotherapy; neurotoxicity; polyneuropathy; electromyography; leukemia.
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%1/ Table 1

P I LE UG 2 25 TR A () IE R E
Reference EMG values

¥8kn / Value m.nAI;S/ m'iDES/ n.PS S n.S
W SRR, mV/mkV/ . )
Amplitude of the response, mV/mkV ’3.0 735 5730 5730
MEEFIEE, n/sec. / 540 540 SA5 SA5
Nerve conduction velocity, m/sec.

Bk A H

PRI, msec / 3.5 3.5 - -
Residual latency, msec

e AH—BRBRRIBEFINLAL; EDB— TR n. TS—IRHPHE, n. PS—IFEHIPHE, n.PS S—IHFERMIZ; n.S—/ Mk
s MNIEEE , mV—LPAIXT IR S LR 05 5 BV DRI —$8 M52 B I 20 B e 2 Rzt v e A 2% 1 ) — B 1]

LR,

Note. AH - abductor halluces; EDB - extensor digitorum brevis; n. TS - tibial nerve; n. PS -
peroneal nerve; n. PSS - superficial peroneal nerve; n. S - sural nerve; amplitude of the
response, mV - muscle ability to respond to irritation; residual latency - time delay between

when the stimulus is given to nerve excitation (with nerve stimulation at the distal point).

%2 / Table 2
NIS LLEE R PPl St ik EE 4 A 1 P32 L ST I B s D REBR AT, AL
Assessment of neurological deficits in children with acute lymphoblastic leukemia with the NIS LL scale at the stage
of induction chemotherapy, study No. 1

Dok
EIAE EhRfE 2
BH%1 / Study No. 1 TFYME AR/
Score
Mean value + Std.dev.
WIABRE / Wi EM / hip flexion 0
Muscle strength
WIOCTIHE / hip extension 0
s/ knee flexion 0
g / knee extension 0
EROGTTES N / ankle flexion 0.1£0.18
BRoeHifdiE / ankle extension 0.14+0.18
JBEZSH / toe flexion 0.2920.49
B HRE / toe extension 0.2940.49
[t/ Reflexes MRS / knee reflex 0.294-0.49
Far Wi 3 / ankle reflex 0.38+0.62
RBE / R/ tactile sensitivity 0.2940.49
Sensitivity
W HUEM: / pain sensitivity 0.1940.34
WRshREE / vibration sensitivity 0
WA B8RS, / muscular-articular sensitivity 0
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IR LAPZN /
Sensory polyneuropathy

PRI RSB T /
Motor-sensory demyelinating

polyneuropathu

YRR /

Motor axonal polyneuropathy

20%

IEERGHRIEMZ T /
Motor-sensory axonal polyneuropathy
B AR S by 30 2 LR PRI R 2 A A 9 ECL R 00 P i 95 22 0 420 0 28 1) o 420 T 45 A SIS TR T ) I o 4 14025 ) O
Figure.  Distribution of polyneuropathies by types of damage to nerve fibers and the nature of changes in peripheral nerves
in children with acute lymphoblastic leukemia according to the results of ENMG-test at the stage of induction che-
motherapy
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223/ Table 3

FEENMGHE 7 1 73 A o, AR P8 A
2 A4 4549 1170 28 TR R S]] 4 2 5 ) 4

SRR S A L ) LU AR G 7 A5 A 7 S Zh AT 4R AR (iEm) 5 BFFEL
Results of the ENMG-test of children with acute lymphoblastic leukemia, assessment of motor fibers at the stage of
induction chemotherapy (M = m), study No. 1

hE m. AH m. AH m.EDB m. EDB
;'alue Hi / i/ Hil / i/
right side left side right side left side
SR IE, mV o/ 7.04£2.94 6.443.35 2.441.42 2.54+1.57
Amplitude of the response, mV
MENEFIESE, m/sec. / 49.246.07 48.946.0 45.944.28 46.64+6.15
Nerve conduction velocity, m/sec.
FREFARI, msec / 2.240.94 2.1+0.78 2.841.29 2.941.89
Residual latency, msec

s AH—KRIEERI AU EDB—AE 8 HUL; i MLAiRIE, mV—ALPAIX SRV S MERE 775 Bk B DR IU—H8 M S BBt %)

FIPh 2 HIT ty A2 e F ) — B A]SE IR
abductor halluces;
muscle ability to respond to irritation;
stimulus is given to nerve excitation (with nerve stimulation at the distal point).

Note. AH -

mV -

extensor digitorum brevis;
residual latency

amplitude of the response,

- time delay between when the
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%4 / Table 4

MK E A s R LA 22 R 2 R S AT R AP R P A 45 2R (e, L
Results of the ENMG-test of children with acute lymphoblastic leukemia, assessment of sensory fibers at the stage
of induction chemotherapy (M £ m), study No. 1

hE n.PS S n.PS S n.S n.S
S tid / il / til / i/
right side left side right side left side
M B IR, mkV  / 10.4%5.6 8.5+5.8 9.245.04 11.246.81
Amplitude of the response, mkV
e SEE, n/s / 49.947.67 50.1£6.59 46.0%6.32 46.716.5
Nerve conduction velocity, m/sec.
WIRHE, ms / Latency, msec. 1.740.3 1.8+0.4 2.340.45 2.340.51

e n.PS S—HEARMIZE: no S—/RHPZE.

Note. n.PSS - superficial peroneal nerve; n.S - sural nerve.

%5/ Table 5

SRR A 7 ) LA T U A eh S DI RESRAAINTS. LLERVEAN, 712
Assessment of neurological deficits in children with acute lymphoblastic leukemia with the NIS LL scale at the stage
of consolidating chemotherapy, study No. 2

IrE
B9t2 / Study No. 2 yi@fﬁsi;f];/eﬁ% /
Mean value £ Std.dev.
WIABERE / HEOCHTER / hip flexion 0.29+0.52
Muscle strength HETIHEE / hip extension 0.1940.34
sl / knee flexion 0.57+1.03
Mg / knee extension 0.43+1.78
BT / ankle flexion 1.24+1.53
BOTiMHE / ankle extension 1.2441.53
JEEASH / toe flexion 2.19+1.26
JEIALAHRE / toe extension 2.1+1.3
95/ Reflexes JERT / knee reflex 2.05+0.28
BIEr s/ ankle reflex 2.33+0.54
REE / bt REBUE / tactile sensitivity 0.6740.95
Sensitivity FWHURYE / pain sensitivity 0.57£0.87
WahREEJE / vibration sensitivity 0.38+0.62
WA S B8RS/ muscular—articular sensitivity 0.4840.73

RN R B o AE— DB, R SRR
WHIBN F157, £ 1B st 2 A TE A
ZEIRAL I LI, SR SR AL A 2 21 1)
VR S E Y o

RFENMG 25 23T TE 2 I B bR 5 4112
BAEHEAT XL 34T, 20. 0% JLE (n=4)
FINBATES) F127, RBLAM- e N AN

A AL S R B IR IE B i, FiRZ 4
ARIT—1k. 50.0%1 1 EH (n=10) KM %L
P B ZERISEB, 64 )LEME RS
RERFE R /5 FHI30.0% (n=6)
HH, ARHEENMGE R, DIM-I BRI 3£ 5
HEEPRIE R RREGL SR T sl 1,
R AEAE Pz (R6. T o
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PR 20 1 s ) Lo 28 JUL Eh PRI 7 25 SR By T SR RIS B AP RV P O (M m) , BF9E2
Results of the ENMG-test of children with acute lymphoblastic leukemia, assessment of motor fibers at the stage of
consolidation chemotherapy (M £ m), study No. 2

%6 / Table 6

ey m. AH m. AH m. EDB m. EDB
\E/'alue Hil / i/ HiL o/ il /
right side left side right side left side
M 3 Hi i, mv / 7.643.29 7.643.73 2.2+1.26 2.1+1.27
Amplitude of the response, mV
MWEME SIS, n/s 48.243.2 48.5+6.16 47.54+6.08 45.34+4.63
Nerve conduction velocity, m/sec.
X7/ Table 7

SRR AR L R L U LR e 2 45 R B T USSP RO PE Y (M), BTFE2
Results of the ENMG-test of children with acute lymphoblastic leukemia, assessment of sensory fibers at the stage
of consolidation chemotherapy (M*m), study No. 2

ehE / n.PS S n.PS S n.S n.S
i tig / kg / tig / K/
right side left side right side left side
Mo SRR, mV / 11,8+4,91 10,7+6,95 11,243,74 10,345,79
Amplitude of the response, mV
MEEFHE, m/s 47+4,61 47,944,99 44,5+4,06 44,3+3,2
Nerve conduction velocity, m/sec.
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