SHORT REPORTS |

Perspectives of clinical video-analysis of movements in pediatric patients

receiving HSCT

Nikolay N. Mitrakov', Artem V. Shcherbuha’, Polina A. Shafran', Alexey V. Korochkin'? Olga A. Laysheva'?
! Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology of the Ministry of

Healthcare of the Russian Federation, Moscow, Russia

? Russian Children’s Clinical Hospital Federal State Budgetary Educational Institution of Higher Professional Training, Moscow,

Russia

* N. L. Pirogov Russian National Research Medical University, Moscow, Russia

Contact: Dr. Nikolay N. Mitrakov
E-mail: lokomokolya@gmail.com

Introduction

The problem of use of physical therapy methods in pediat-
ric patients receiving hemopoietic stem cell transplantation
(HSCT) for the correction of complications occurring in the
process of treatment is becoming more and more pressing
due to expansion of indications for HSCT and increasing
survival rate of such patients. There are currently no publica-
tions dedicated to the analysis of movement disorders’ spec-
trum in patients who underwent HSCT, as well as methods
of physical therapy efficiency control for up to 6 weeks fol-
lowing the beginning of treatment. We are offering a brand-
new approach to the diagnostics of movement disorders by
video analysis of reflex locomotion of the process of patient
verticalisation from back-lying position into standing posi-
tion with support on both legs. The purpose of this study
was development of diagnostics, prevention and control of
efficiency of physical therapy carried out for pediatric pa-
tients receiving HSCT using clinical video analysis method
in order to make the results more objective.

Patients and methods

Our tasks were as follows: 1. Formalization of video criteria
of movement test for acyclic locomotor stereotype of ver-
ticalization; 2. Research of inter-research variability upon
determination of video criteria; 3. Determination of specific
signs of typical movement disorders in pediatric patients fol-
lowing HSCT. A total of 230 patients took part in the study:

1. Study group: 64 pediatric patients following HSCT (medi-
anageis 10.4) who underwent treatment in Dmitry Rogachev
National Medical Research Center of Pediatric Hematology,
Oncology and Immunology in 2017-2018. 2. Control group
No. 1: 58 patients with oncological diseases receiving HDCT
without HSCT (acute lymphocytic leukemia, n=42 (median
age 7.4 years); acute myeloid leukemia: 18 patients (median
age, 8.7 years); idiopathic immune deficiency: 21 patients
(median age 10 years); neurogliocytomas in posterior cra-
nial fossa: 8 patients (median age, 4.6 years); osteosarcoma
of lower extremities’ bones: 11 patients (median age is14);
3. Control group, 87 conditionally healthy children with me-
dian age of 10.8 recruited in children’s groups for the first
year of education of Russian Aikido Federation; 4. A group
of researchers (n=65) formed out of the employees of medi-
cal rehabilitation center of Dmitry Rogachev National Med-
ical Research Center of Pediatric Hematology, Oncology
and Immunology. Video materials were recorded using cell
phone or tablet PC cameras. Video analysis was carried out
using Dartfish software.
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Results

The criteria of video representation of invariant character-
istics of acyclic locomotive verticalisation stereotype’s video
material from back-lying position into standing position on
a horizontal surface with support on both legs were deter-
mined, formally described and split into stages. Objectifi-
cation of the analysis of video criteria concerning invariant
characteristics of acyclic locomotive verticalisation stereo-
type was achieved by registering temporary characteristics of
locomotive stereotype stages’ video material. Inter-research
variability reached 1.2%. Invariant characteristics spectrum
of acyclic locomotive verticalisation stereotype’s video ma-
terial in patients following HSCT in the study group had
statistically significant difference (p<0.01) from the similar
spectrum of control groups.

Conclusions

1. Determined criteria of locomotive verticalisation stereo-
type’s video analysis allowed to set the patients who under-
went HSCT from both conditionally healthy children and
patients with distinct diseases receiving high dose chemo-
therapy.

2. The results of control of inter-research variability make it
possible to hope for automation of the process of video regis-
tration of temporary invariant characteristics of the stages of
locomotive verticalisation stereotype.

Due to lack of selection homogeneity, small spectrum of
conditions included in the study, as well as insufficient num-
ber of observations, it is impossible to make firm conclusions
on the formation of full criteria for movement disorders’ di-
agnostics in patients following HSCT based on video images
of acyclic locomotive verticalisation stereotype. Further re-
search in this area are currently being conducted.
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Beepenune

[TpuMeHeHMe MeTOROB (PU3NIECKO TepalU y MAIVIEHTOB
TEeTCKOTO BO3pacTa IOMy4YaloluX TPaHCIIAHTALMIO TeMO-
moatnyeckux crBonoBbix Knetok (TTCK), mas xoppekunn
OCJIOKHEHMIT BO3HMKAIOLINX B XOfie JIeYeHUs, CTAHOBUTCS
BCe aKTyaJIbHee C KaX/bIM TOIOM, B CBSA3M C pacIIMpeHueM
niokasaunit i1 npumenennst TT'CK u yBenmmdeHmeM BbDKM-
BAaeMOCTM TaKMX IAIVeHTOB. B HacTodAllee BpeMs HeT ITy-
O/IMKaIMil TTOCBALIEHHDBIX aHAIN3Y CIIEKTPa ABUIATe/IbHBIX
HapyureHui y nanyenTos nocie TT'CK, n MeTomaM KOHTpO-
11 3¢ deKTUBHOCTY (MU3MYECKOI Tepaluy 10 6-TU Helellb
C Hayasa jledeHys. Mbl mpemaraeM KapAiMHAaIbHO HOBBIN
MIOAXOf], K AMArHOCTUKE OBUTAaTeIbHBIX HAPYLIEHUI, IyTeM
BlUfie0aHaM3a pedIeKCOIOKOMOLVIT IIPoLiecca BePTUKAIU-
3alUy TallYieHTa U3 MOJI0KEHMA JIeXKa Ha CIMHE B IT0I0XKe-
HUe CTOA Ha ABYX HoraX. Llemp paboThl: 00beKTUBU3AA
AMATHOCTUKY, IPOQUIAKTUKY U KOHTPONA 3PeKTUBHO-
CTM IIPOBOAYIMOIL (PM3MYECKOIL TEPAIINI C IIOMOLIBIO METOfA
K/IMHUYECKOTO BMJieOaHa/IN3a y MalMeHTOB JIeTCKOTO BO3-
pacTa, neyenHbix myrem TTCK.

auneHTbl 1 MeTofbl

Mper umenu cnegyromue 3afgaun: 1. Gopmanuszanus Bupe-
OKpUTEpMEB [IBUTaTeIbHOTO TeCTa AI[MKINYECKOTO JIOKO-
MOTOPHOTO CTepeoTuIla BepTukammsanuy; 2. VIsydenme
MEXIICCTIE[OBATe/IbCKOI BaprabeIbHOCTY TP BBISIBIEHNN
BUIEOKpUTEPEB; 3. BoisiBreHne crenndniecKux mpusHa-
KOB TUIIMYHBIX JBMIATENbHBIX HAPYIIEHMII y IALMEHTOB
merckoro BospacTa nocne TT'CK. B nccnegosanum y4acTso-
Baym 230 maumenTos: 1. Viccnenyemas rpymnma: 64 manyuenTa
metckoro Bospacta nocine TI'CK (menmana Bospacta 10,4)
npoxopupiuux nedenue 8 HMMUII nm. J1.Porauesa B 2017-
2018 ropax; 2. KonTponpHas rpynma Nel — 58 manmeHToB ¢
OHKOJIOTMYECKUMU 3a00JIeBaHUAMN, nonyyaromymu BIXT
6e3 TT'CK (OJUL, n=42, mennana Bospacta 7,4); OMJI, n=18
(MemuaHa Bo3pacTa 8,7); mpMomatudecKie MMMyHomedu-
uutel (n=21, mepmana Bospacta 10); MexymI06/1aCTOMBI
3441 (n=8; megnaHa Bo3pacTa 4,6 I.); 0CTEOCAPKOMBI KOCTeNl
HIDKHUX KOHe4yHocTeil (n=11, mepmana Bospacta 14 11.).
3. KonTponbHas rpymnma (n=87) — yCJIOBHO 3[l0pOBBIE IeTH C
MenmaHoit Bospacta 10,8 /1., HaOpaHHBIX M3 TETCKUX TPYIII
nepsoro ropma obyuenus OPemepauyu Avikugo Poccuu;
4. Ipynma nccnemoBareneil (n=65) U3 4KUCIA COTPYSHMU-
KOB I[eHTpa MeRMLMHCKON peabumranuyr HMUL ITOU
uM. [I. Porayesa. Bupeosanucy npoBoguiack Ha KaMepbl
MOOWUIBHBIX Tenme(OHOB MIM IUIAHIIETOB. AHamu3 BUEO
MIPOBOAM/ICST TIPY HOMOIIY IIPOTPAMMHOTO ObecredeHnst
Dartfish.

Pe3ynbrath

Ypanoch BBIABUTH, (OPMaJbHO OIMCATh M ITANMPOBAThH
KpUTepUM  BUIEOU300paXKEHVSI MHBApUAHTHBIX  4epT
AIMKINYEeCKOTO JIOKOMOTOPHOTO CTE€pPeOTUIIa BepPTUKAIN-
3alUy U3 TIONOXKEHNUA JIe)Ka Ha CIUHE B IOJIOXKEHME CTOS
Ha JIBYX HOTaX Ha FOPM3OHTAJIbHOI MOBepXHOCTU. O6DbeK-
TUBM3ALA aHANN3a BUNEOKPUTEPYEB MHBAPUAHTHBIX YePT
AIMKINYEeCKOTO JIOKOMOTOPHOTO CTE€pPEeOTUIIa BepTUKaIN-
3alMyM JOCTUTHYTa IyTeM PErucTpaluy BPEMEHHBIX Xa-
PaKTepUCTUK BUIEOU300paXKeHVs 9TAIIOB JIOKOMOTOPHOI'O
cTepeorumna. MexuccienoBaTenbckas — BapuabelbHOCTD
cocraBuna 1,2%. CrieKTp BpeMeHHBIX XapaKTePUCTUK WMH-
BapMaHTHBIX YePT BUJICOM300paskeHN A aljIKINIeCKOrOo JIo-
KOMOTOPHOTO CTE€PEOTUIIa BEPTUKAIU3ALNN Y TalMIeHTOB
nocne TTCK B uccmegyemoit rpyrie CTaTMCTUIECKY 3HAUN-
Mo (p<0,01) oTIMYaeTCsT OT AaHATIOTMYHOTO CIIEKTPa B KOH-
TPONbHBIX IPyIIIAX.

BbiBoabl

1. HaligeHHble KpuUTepumu BUJEOAHA/IM3a JIOKOMOTOPHOTO
CTepeOTHIIa MO3BONVIN B PaMKaxX MCC/IENOBaHHBIX I'PYII
mocToBepHO oTANunTh naumenTos nocie TTCK kak ot yc-
JIOBHO 3/JOPOBBIX JleTell, TaK M OT aLMeHTOB C HEKOTOPBIMI
Opyrumy 3ab0/IeBaHMAMY, IOTYYaBIIVMMIU BBICOKOJO3HYIO
XMMMOTEPAnuio. 2. Pe3ynbraThl KOHTPOIA MEXUCCIENOBA-
TE/IbCKOI BapMabe/IbHOCT MO3BOJLIIOT HAaJesAThCsl Ha BO3-
MOYXHOCTb aBTOMAaTM3allUM IIpoliecca BUIEOPETVCTpaLuu
BpeMEHHbBIX XapaKTePUCTUK MHBAPMAHTHBIX 4YepT ITAIOB
JIOKOMOTOPHOT'O CTEPEOTNIIA BEPTUKATN3ALUI.

/13-3a HEOIHOPOZHOCTM BBIOOPKM, MAjoOro CHEKTpa BO-
IIE/IINX B VICCTeOBaHMe 3a00/IeBaHMil U HEJOCTaTOYHOTO
YMCiTa HaOJTIOfIeHNIT Helb3s1 CAeaTh OffHO3HAUHbIE BBIBOJIBI
0 GopMMpOBaHNI TONHBIX KPUTEPUEB JUATHOCTUKM JIBUTa-
TeNbHBIX HapylleHnit y manyenTos mnocie TTCK Ha ocHoBe
BUJICO M300PaKEHN AIMKINYECKOTO JIOKOMOTOPHOTO CTe-
peoTuna BepTuKanusanyuu. ITpoBopsaTca fAanbHermme yc-
CIIeflOBAHM B 9TOI 0OIACTH.
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