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PSYCHOMOTOR DEVELOPMENT OF INFANTS AFTER THE
NEONATAL ARTERIAL SWITCH OPERATION WITH
AUTOLOGOUS PLACENTAL-UMBILICAL CORD BLOOD USE
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The study describes development of 92 infants of 1 to 2,5 years of age that
underwentarterial switch operation using the autologous placental umbilical cord
blood (APUCB) and donor blood.We used the Bayley Scales of Infant
Development. The average mental 94,5 +15,8 and psychomotor 91,4 +15,3
indices were within normal age limits. Taking into consideration follow-up of
infants development the APUCB use in congenital cardiac surgery is a perspective
method of neonates treatment.
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Over the past decade arterial switch operation (ASO) for transposition of
great arteries (TGA) has become a standard operation. Surgical mortality of these
defects has decreased and now is less than 5% in many centers [1-3]. Our Center
was the first in the world since 2009 to begin the use of components of autologous
placental-umbilical cord blood (APUCB) instead of donor blood for the ASO in
order to avoid the risk of infection and immunological reactions [4]. From the time
of the first long-term studies it has become clear that even with excellent surgical
and postoperative results a significant proportion of patients show development

delay of cognitive functions after ASO. The objective of this study was to compare



the follow-up psychomotor development of children who underwent ASO with
APUCB and donor blood use.

Methods. The study involved 92 children of 1 to 2.5 years of age with TGA.
All the children were divided into two groups: the first group included 30 children
who underwent radical surgical correction during their first hours of life with
APUCB use; the second group included 62 children who underwent radical surgery
on the 3 to 6t day after birth with donor blood use. We used the Bayley Scales of
Infant Development (BSID-Il) to study the psychomotor development. We
considered mental developmental index (MDI) and psychomotor development
index (PDI) of 84 points and below to be the psychomotor development delay.
Scores of 85 to 114 points were considered to be within the average age norms.

Results. The aggregate MDI 94,5+15,8 and PDI 91,4+15,3 study group were
higher compared with MDI 90,3 +13,4 and PDI 86,3 +14,5 conventional group. In
the two groups percentage of low MDI and PDI points revealed a statistically
significant difference using Fisher criterion, (p <0,03). It means that the vast
majority of children who have normal psychomotor development were in the study
group with APUCB use. The results are presented in table 1.

Tablel.

Psychomotor development of children with congenital heart disease after
surgical correction with APUCB and donor blood use

Groups of children Norm* Delay **
The absolute | % The absolute | %
number number

The study group with | 23 76,7 7 23,3

APUCB use

The conventional | 34 54,8 28 45,2

group  with  donor

blood use

Norm* - means MDI and PDI 85 points and higher; Delay** - means MDI and PDI 84 points
and lower



The results of this small study demonstrated a new potential link between the
time of surgery and the use of APUCB and patients psychomotor development in
follow-up period. The children of preschool and school age require further
randomized psychophysical studies with detailed factor analysis of operative
parameters. Mental and physical assessment of children with congenital heart
disease should be standard practice to identify children with impaired neurological
and psychomotor development delay and to identify risk factors and develop
strategies to optimize long-term results, improve the quality of life, provide
psychosocial support to pregnant women and families.

Conclusion. 40% of children identified low performance indices of mental
and motor development. “Bayley Scales of Infant Development” can be effective
measure in early detection of psychomotor development delay in children after
surgical correction of CHD. The number of children with normal indices of mental
and psychomotor development is greater in the group of patients with APUCB use
than in the group of children who underwent surgery with the donor blood use.
Therefore, we can assume the APUCB use during cardiac correction does not only
promote overall physical recovery through useful stem cells but also enhances the

cognitive development of the child.
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IICUXOMOTOPHUM PO3BUTOK JITEM MICJISI ONEPAINH
APTEPIAJILHOI'O IEPEKJIIOYEHHS I3 3ACTOCYBAHHSM
AYTOJIOT'TYHOI INTAHEHTAPHO-ITYIIOBUHHOI KPOBI

KacesnoBa A.1O., Bacumura O.B., Xosnip B.A., €mens [.M.

B pobomi eusueno pozeumox 92 Oimeii sikom [-2,5 pokie nicisi onepayii
apmepianbHO20 NEPeKNIOYeHHsl  3AJIeHCHO  8I0  3ACMOCY8AHHSA  AYMON02IUHOL
naayeHmapHo-nynogunnoi kpoei (AIIIIK) ma o0onopcvbkoi. B 0ocnioscenHi
suxopucmana memoouka "llxana poszsumxy mamoxie N. Bayley". Cepeoni
NOKA3HUKU  [HOekcié menmanvhoco possumky (94,5+£15,8) ma inoexcis
ncuxomomoprozo pozeumxy (91,4+15,3) 6 mesicax sixkosoi nopmu. Buxopucmanns
AIIIIK nio uac xipypeiunoi KopeKkyii 8po0iceHux 8ao cepys € nepcneKmueHUM
Memo0oM JUKYBAHHS HOBOHAP O0NCEHUX 3 021180) HA B8I00ANEHI pe3yTibmamu.

Knrwowuoei  cnoea: oOimu, onepayisi apmepiaibHO20 NeEpeKItOUeHHsl, [HOeKCU

NCUXOMONIOPHO2O PpO36UNIK)), ClyMOJZOZqua niayermapHo-nynoBUHHA Kpoe.



IICUXOMOTOPHOE PA3SBUTHE JETEWM MOCJIE OIEPAILAIA
APTEPHUAJIBHOT'O HIEPEKJIIOYEHUSA C UCITIOJIb3OBAHUEM
AYTOJIOTHYECKOM IVIALIEHT APHO-ITYIIOBUHHOM KPOBH

Kacssanosa A.10O., Bacunmura O.B., Xosuup B.A., Emen U.H.

B pabome usyueno pazeumue Oemeil 8 gospacme 1—2,5 200a nocne
onepayuu apmepuarbHo20 NepeKIodeHUuss 8 3a8UCUMOCIU OM UCHOIb308AHUS
aymoinoeuyeckol niayeumapuo-nynosununou kposu (AIIIIK) u oownopckoi. B
uccnedosanuu ucnoavzoeana memoouxa "lllkana pazeumus demeti N. Bayley"
Cpeonue nokazamenu uHoekcos menmanbnoco passumus (94,5+15,8) u unoexc
ncuxomomoprnoeo paszeumus (91,4£15,3) 6 pamkax 603pacmHoil HOpPMbL.
Hcnonvzoeanue AIIIIK 60 6pemsa Xupypeuueckou KOPPEKYUU BPOHCOEHHbIX
NOPOKO8 cepoya sABIAemcs nepCcneKmueHbIM Memo0OoM JeYeHUs HOBOP 0XHCOEHHDIX,
UCX0051 U3 OMOAICHHBIX Pe3)IbMamoa.

Knrwueevie cnoea: oemu, onepayus apmepuaibHo20 NepeKuoueHusi, UHOeKCbl

NCUXOMONIOPHOCO pa3sumusl, aynojlocudecKkas niayeHnapHo-nynoeuHHAsA Kpoeb



