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YacToTa cepaeyuHbiX 0CNOXXKHEHUN Y fieTeH, Sheckles
BbIIBJIEHHbIX NOCNe paaUKa/ibHOW KOPPeKLMUK

TeTpaabl ®anno ¢ NoMoLLbI0 KOMNbIOTEPHOM

ToMorpadum

AM. Kabpoynnuua', B.E. Cunuupin?, P.W. Paxumanosa', T.b. laytos?, A.b. Capyakacosa®,
b.5. Kanues', J1.A. Bactapbexosa', 3.A. MonpaxaHosa'

! MeauumHckmit yHnsepeuTeT ActaHa, Actana, Kasaxcrak;

2 MOCKOBCKWIA rocy1apCTBEHHbIN YHMBEpCHTET MMeHn M.B. JloMoHocosa, Mockea, Poccuiickan ®epepaums;

% HaumoHanbHbIl HayuHbll Kapamoxvpyprideckuii ueHtp Pecnybnukm Kasaxcraw, ActaHa, Kasaxcran;

* BonbHMUa MeanumHEKoro LeHTpa Ynpasnenua aenamu Mpesuaenta Pecny6nvku Kasaxcran, Actana, Kasaxcrad

AHHOTALIUA

O6ocHoBaHMe. YacTota Bo3HMKHOBeHMs TeTpapbl ®anno coctaensieT npumepHo 0,5/1000 KMBOPOMKAEHHBIX, YTO COOTBET-
cTByeT 7-10% Bcex cyyaeB BPOXKAEHHbIX MOPOKOB CEpALA U ABNIAETCA BTOPOM No YacToTe GOpMON COXHBIX BPOXKAEHHbIX
nopoKoB cepAua. [locTuKeHWs B 06nacTv AUarHOCTUKM, XMPYPrUYecKoro W Noc/eomnepaLuyoHHoro neyeHus Tetpaabl ®anno
MPUBENW K TOMY, 4TO BCE HOMbLLEe YMCNO NALMEHTOB 3TOW KaTeropum JOCTMraeT 3penoro Bo3pacta, Npu 3ToM Habnoaaetcs
pesKoe yBenmueHue BbixuBaeMocTu (noutn ao 90%) k 30 rosam, yto TpebyeT ANUTENBHOTO MOHWUTOPUHIA OMpeAeNEHHbIX
aHaTOMMYECKWX NapaMeTpoB Afs CBOEBPEMEHHOMO BbISBIEHNS OCNOXHEHWIA. [laHHOe nccieoBaHue HampaBneHo Ha usyye-
HWe YacTOTbl OC/OXHEHWH, BbISIBNEHHBIX C MOMOLLbIO KOMMbOTEPHOI TOMOrpaduy, NoCie paguKanbHOM KOPpPeKLMK TeTpabl
(®anno y nauMeHTOB AETCKOr0 BO3pacTa.

Lienb — BbISBATL C NOMOLLBK KOMMbIOTEPHOI TOMorpaduv MapKepbl Haubosnee 4acTo BCTPEYAILLMXCA OCNOMHEHUI nocne
KoppeKumv TeTpagbl Panno y naumeHToB AETCKOro BO3pacTa.

Martepuansl u MeToabl. TpoBeAEH PETPOCNEKTUBHBIN aHanu3 AaHHbIX 613 naumeHToB ¢ TeTpason ®anno 3a nepuog, ¢ oKTS-
6psa 2011 no wioHb 2020 ropa. B uccnepoBaHmne 6biam BKoYeHbl 116 NaLMeHTOB, U3 HUX 69 MYMKCKOTO 1 47 KEHCKOro nona,
Yy KOTOpbIX Mocre KoppeKumm TeTpagsl Dano BO3HUKIM 0CNOKHEHMS, BbISIBEHHbIE C MOMOLLbI0 KOMMbIOTEPHOM ToMorpadum.
Ha MoMeHT onepauumm cpeHuii BospacT naumeHToB cocTansan ot 10 no 36 (B cpeaHeM 12) MecsiLeB, cpefHss Macca Tena
21 Kr, cpeqnmit poct 105,4 cM, cpeauHas nnowwaas nosepxHoctv Tena 0,74 M2, CpeiHWiA BO3PACT NALMEHTOB HAa MOMEHT Npo-
BEIEHMsA KOMMboTepHOM ToMorpaduu coctaeun 17,5 (Bo3pacTHol AnanasoH 7-36) net.

Pesynbtatbl. Cpeam 116 naumeHTOB C 0CNOKHEHUAMM NOCNe KoppeKuuy TeTpaabl Panno y 49 Obin cTeHO3 NEFOYHOI apTepuy,
y 92 — cTeH03 BeTBEM JIEFOYHOI apTepum (M3 HUX y 56 — OCHOBHOW BETBY JIEBOI JIETOYHOM apTepuu, Y 36 — OCHOBHOM BET-
BM NpaBoii NIEroYHol apTepum), y 8 — CTeHO3 BbIXOAHOIO TpaKTa NPaBoro Keiyaouka, y 32 — AedeKT MexoKenya04KoBOi
neperopofKu, y 1 — Tpomb03 WyHTa, y 12 — nocneonepaunoHHas AedopMaums NéroyHoi aptepun, y 10 — BbipaxeHHas
Auvnatauus npaBoro XenyiouKa, y 2 — aHeBpu3Ma BbIXOJHOIO TpaKTa NpaBoro XenynoyKa, B 6 Clydasx — KanbLuduKaums
M CTEHO3 KOHAYWTA. Y NaUMeHTOB CO CTEHO30M BETBU JIEBOM NEr0YHOW apTepUM BEPOATHOCTb Pa3BUTMA CTEHO3a BETBU NPaBOiA
NEro4Homn aptepum beina B 6,5 pas soiwwe (p <0,001).

3akntoyeHue. Havbonee YacTbiM1 OCIIOXKHEHUAMM, BbISBIIEMBIMM C MOMOLLBI0 KOMMbBIOTEPHOI TOMOrpadumn nocse KoppeKLum
Tetpagbl ®anno, ObiM CTEHO3 NEFOYHON apTepum 1 e€ BeTBeM. [NaLumMeHTbI CO CTEHO30M JIErO4YHOM apTepum 1 e€ BEeTBEN He UMeNn
CYLLIECTBEHHBIX PasfMumii N0 BO3PacTy, aHTPONOMETPUYECKUM NapaMeTpaM (pocT, Bec, NoLLafb NOBEpPXHOCTU TeNa) U reHaep-
HOMY pacnpefenieHuto Npy HalMuuW UK OTCYTCTBUW Pa3NKYHbIX TUMOB CTEHO3a (NEFQYHOM apTepuu, MpaBoM UNM JIEBO NEroY-
HOVi apTepum), 0AHAKO CTEHO3 MPaBOM JIErOYHON apTepuu MOBLILLAET BEPOATHOCTL Pa3BUTUS CTEHO3a JIEBOI BETBU.

KnioueBble cnoBa: MynbTUCNNPaibHaA KOMNbOTEPHAA TOMOFpad)VIFI; TeTpaaa (®anno; ocNoXHeHuS; BpO)KD,éHHbIe MOPOKK
cepAaua; paanKanbHaa KOppeKUua.
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Frequency of various cardiac complications
in children with repaired tetralogy
of Fallot identified by computer tomography

Azhar M. Kabdullina', Valentin E. Sinitsyn?, Raushan I. Rakhimzhanova',
Tairkhan B. Dautov®, Aigul B. Saduakassova®*, Bauyrzhan B. Kaliyev',
Lyazzat A. Bastarbekova', Zhanar A. Moldakhanova'

! Astana Medical University, Astana, Kazakhstan;

Z Lomonosov Moscow State University, Moscow, Russian Federation;

3 Department of the Radiology of National Research Cardiac Surgery Center, Astana, Kazakhstan;

“ Medical Centre Hospital of President’s Affairs Administration of the Republic of Kazakhstan, Astana, Kazakhstan

ABSTRACT

BACKGROUND: Tetralogy of Fallot represents 7-10% of all cases of congenital heart disease, as it occurs in approximately
0.5 per 1,000 live births and is the second most common form of complex congenital heart disease. Advances in diagnosis,
surgical techniques, and postoperative treatment have led to an increasing number of patients reaching adulthood, with a
dramatic increase in the survival rate to almost 90% at 30 years, thereby creating a need for long-term monitoring of certain
anatomic parameters to identify complications in a timely manner. This study aimed to investigate the frequency of computed
tomography detected complications after radical correction of Tetralogy of Fallot in pediatric patients.

AIM: to identify markers between the most frequency computed tomography detected complications after repair of Tetralogy
of Fallot in pediatric patients.

MATERIALS AND METHODS: A retrospective analysis was conducted on 613 patients with Tetralogy of Fallot from October
2011 to June 2020. The study included a total of 116 patients (69 men and 47 women) who experienced complications after a
repair of Tetralogy of Fallot, as identified by computed tomography. At the time of repair of Tetralogy of Fallot, the patient’s
average age ranged from 10 to 36 months (mean: 12 months), average body weight was 21 kg, average height was 105.4 cm,
and average body surface area was 0.74 m?. The patients’ median age at the time of the computed tomography examination
was 17.5 years (age range: 7-36 years).

RESULTS: Among the 116 patients who exhibited complications after an repair of Tetralogy of Fallot, 49 had a pulmonary artery
stenosis, 92 had a pulmonary artery branch stenosis (56 of them of the left main pulmonary artery branch, and 36 of them of
the right main pulmonary artery branch), 8 had a right ventricular outflow tract stenosis, 32 had a ventricular septal defect,
1 had a shunt thrombosis, 12 had a postoperative deformation of the pulmonary artery, 10 exhibited a marked right ventricular
dilatation, 2 had an right ventricular outflow tract aneurysm, and 6 suffered from conduit calcification and stenosis. Moreover,
patients with left main pulmonary artery branch stenosis had a 6.5 times greater chance of developing an right main pulmonary
artery branch stenosis in (p <0.001).

CONCLUSION: The most frequently computed tomography detected complications after a repair of Tetralogy of Fallot were
pulmonary artery stenosis and pulmonary artery branch stenosis. Patients with pulmonary artery stenosis and pulmonary
artery branch stenosis exhibit no significant differences in terms of age, anthropometric parameters (height, weight, and body
surface area), and gender distribution in the presence or absence of different stenosis types (pulmonary artery, right main
pulmonary artery branch, or left main pulmonary artery branch). However, an right main pulmonary artery branch stenosis
increases the chances of developing an left main pulmonary artery branch stenosis.

Keywords: multidetector computed tomography; tetralogy of Fallot; complications; congenital heart disease; total repair.
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TR ®AE (n=60) A (n=56) pfi
Fiwg, H 29.3 (32.2) 24.3 (24.1%) 0.35
B, cm 108 (28.3) 102 (30.7) 0.3
fRH, kg 20.3 (12.4) 21.9 (18.7) 0.6
AL, n 0.76 (0.33) 0.72 (0.29) 0. 46
5] 0.1
Tk 40 (58%) 29 (42%)
glqis 20 (42. 6%) 27 (57. 4%)
BRFR 0.35
A 45 (49. 5%) 46 (50. 5%)
i 15 (60%) 10 (40%)
TOFZEHY 0. 06
it zh kA% 4 56 (55%) 46 (45%)
it 5y Bk A 5 4 (28.6%) 10 (71.4%)
FARAEA 0.96
PEFRAR I ARIA AR 34 (50. 8%) 33 (49. 2%)
BAH BN RIAA 22 (53.7%) 19 (46.3%)
T 4 (50%) 4 (50%)
SRR MR 0.52
wH 59 (51. 3%) 56 (48. %)
f 1 (100%) 0
2 ) Rkt 0. 024%
wH 38 (45.2%) 46 (54. 8%)
H 22 (68. 8%) 10 (31.3)
H D E R E R 0.6
BH 56 (51.8%) 52 (48.2%)
A 4 (50%) 4 (50%)
A LERHEZ R 0.23
BH 60 (52.6%) 54 (47. 4%)
H 0 2 (100%)
1) G5 -
A 56 (53. 8%) 48 (46.2%) 0.15
H 4 (33.3%) 8 (66. 7%)
FHOLEY T 0. 42
BH 54 (51%) 52 (49%)
A 6 (60%) 4 (40%)
SESHRRE 0.63
wH 57 (51.8%) 53 (48.2%)
H 3 (50%) 3 (50%)

e« RITREE: ORygy ,0=0. 38

S EERGR (VSD) KIBH ML, A % E RSk ) 88 KA s bk = L # e (ORD fiR0. 321% (62%) -

DOl https://doiorg/1017816/DD375285

274


https://doi.org/10.17816/DD375285

ORIGINAL STUDY ARTICLES

Vol. 4 (3) 2023

Rd. AR B 5T bk s B KBRS RHIE AL (n=116)
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FE ®AE (n=80) A (n=36) pfl

Fig, H 26 (29.5) 28.7 (26.8) 0. 64
5, cm 107.8 (28.2) 100 (31.9) 0.19
R, kg 20 (12) 23.6 (22) 0. 26
SRR, m? 0.75 (0.32) 0.72 (0.29) 0.61
5 0.32
Bk 50 (72.5%) 19 (27.5%)

wh 30 (63.8%) 17 (36.2%)

BRFR 0.35
BH 64 (70.3%) 27 (29. 7%)

H 16 (64%) 9 (36%)

TOFREY 0. 45
It 20 Jok e A 71 (69. 6%) 31 (30. 4%)

it )y ik P 5 9 (64. 3%) 5 (35.7%)

FARRR 0.86
PEIRAR FrARIA AR 47 (70. 2%) 20 (29. 8%)

WA BRI AR 28 (68. 3%) 13 (31.7%)

T 5 (62.5%) 3 (37.5%)

5 T B 0. 69
wH 79 (68.7%) 36 (31.3%)

A 1 (100%) 0

A 1R 0. 68
A 57 (67.9%) 27 (32.1%)

A 23 (71.9%) 9 (28.1%)
FOZEPHIERA 0.52
A 74 (68. 5%) 34 (31.5%)

H 6 (75%) 2 (25%)

A OER M ES S 0.09
wH 80 (70.2%) 34 (29. 8%)

H 0 2 (100%)

1) G5 0.55
BH 72 (69. 2%) 32 (30. 8%)

i 8 (66.7%) 4 (33.3%)

e Bish oA <0. 001
BH 52 (86. %) 8 (13.3%)

A 28 (50%) 28 (50%)

HLEY K 0. 62
wH 73 (68. 9%) 33 (31.1%)

H 7 (70%) 3 (30%)

SES R 0. 39
wH 75 (68. 2%) 35 (31.8%)

f 5 (83.3%) 1 (16.7%)

VE: #EJTKH: Ry, 6. 5.

SEA LK (LPA) BRIt BB M b, A IS MON o B R A A I Sh Bk = R4 e (ORD 866, 5% (550%)
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AR FEE LR

i LT RE A I B ik S e S AR . FRAT
YL T BB B ik J e SO A8 R B A8 J A 1Y
B2 2 FAE . BRI K XA & 40 HT AR 35 L A B
ERATIN

TE L =X B i), R AR B A AR A
Bz (ishhk. AEiEMishik) 18 EER.
NEMEZH (HE. RE., AR A
DA AR EES . Ah, ETOFRE, 25
AR 43I AR TR AN it 255 R DA% BT s it P
AT, FARKMHEZES (p>0.05) . F
SE b, AREE EIAARAE, ST ECZ R BGE B TR .

‘5 [6) b B 45 BB 3 A il B ik B 2 1) AU ¢
R E#AEL (OR) 0.039; 95%EAZ XA (CI) 0. 16—
0.89; p<0.005], [AR, Z[E]F@ERAIIATFLESE)
JhkoBe 2 B AT 43 S R RS TG 5% (p>0. 005)

MEK2MMEIHF A LLE H, 40 =i sk
78 B ) KR B A7 AE 5 il 30 ik A L e 8% A 43 SOk
RN R Z B IR R, X T & B A7 LR f
SR T B s Bk U, FRATEAS B T RBIA 45
H (p>0.005) .

T2 (OR 0.44; 95% CI 0.21-0.94;
p<0. 005) TIAEL sk AE (p>0.005) HHE K
A Bl ks 28 MRS B Ak, ML, A
Bk A2 BB R A A Il B ko 2 1 J LR B 6. 5
= (95% CI 2.62-16.15; p<0.001) .

F O EY 5kl S B A A AL 5 i sh ik S e
SCECA OB AR 2 AR B ORER (p>0. 005)

IR

R 0 B 26 T oV B 7 B
ECT IR HAE PR (25 (7 2 A B U K6 28 2
VAR B AR T R DD RE S 1, I B2 fl
B B 2 I B B R RVE TE R SR, I
I AR R S BT B 3 S0 (12 W 2% e
BIEE A e R T RMEE A B T R 2 2 e b O
i 5 TE A J5 A B8 () SR JIECT RIMR T 25 45
7],

1 TMSCT LA B 102 [ R 1 s, 97T
AR RN S m R, IR E B
EE TR A, B T A A R &
2 ) 2 AL K (8] . ABFRLRIL T, TOF
HR I AR B A U 3 2 i 30 ok B 3 3 5 B
A

R 0 E R 2 U5 VA 2 T 0 s
ARG IR E B R R R )
kA B ORI e e 4 il LA
BUEE AT . AEARAFH T th O PR AR S R RO
FRINAG . GATE, b TR O 2l TR B 4 R
T, Ao, DRILAE o OS]
G T LE A, JF ELAE 4055 /. THREA
SRR 5 375 16 5 B VT T 477 26 — 56 e 9]

O ECTAR B SEAR (R VP 0 5 A I 36
SRR AR . OATE, 7E TR ColE PR B A
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R PPN AR CELIERIM R Ik, il 5l bk oz i
53 SR LB KB KN 52O LA AR B 5 R A O i
T B A R T RE AN S 44 S BT AOIE TS T, oL i
CTHR THEILIRMAR . BRIL, CTIE A5 Hup Ny — A
EOTHI AR TT e CTRT LASE R EE 75 0o 3l B R
O R AL SR IR BB 2 18] (22 1 [10]

TOFBIEARK) TEA LI . AJa BTN R
EH4F . SR, BEAER R HER, T EE R
fE R AL S R m ) SRR L T L
I FE AN ES AL K e A ILES, 38 2B
FE . MSCTH] LLAER € 3 FHIE OB DI BLAL, I
PGB AE (7K. REEEAIVE I (2] .

AN RIA R E W & 3B O =R TEY
SRAMBN KR L A5 4 ™ 2 ) A 30 ik B WA % B s
O = Y SRR D RERR A . A7 O S0 H B 3 kR
e O UL T O R, A e
TOFEIE AR Ji &3 A 0o = 3 AU 46 Tl B B b5 1
AST R PR 2R o S RO R R AR A B O
HIH 5T o MSCTRIVA A b 2 7 A7 0 38 3L HH TE B0 ik
Jeg LR PE BB 5K K 3 I sl Jik S e 59 52, MSCT
SE R H LA S T8 AT S A0 5 Il Bl ik S ke 5%
LRI , 3 BEVHER I A O A B K,
KRN RO B AR EE N Rz —[2].

BT IR R PR 1t

AT LA . &%, AT — 01 5]
PERFSL. [, REACRBON, BEAh, T ORI
WUBEPER DA B bR H e 745

g

BATMBIFL R T, TOMEIEARG B ILEH I
(1) FF ARE R Ml sh ik fe Fo oy sk as . ISR 9F &
JER B TEER . MR ESHE (5. RE.
PRFTRIAD A 5 23 A7 5 T 5 2 A A7 AR A R 2R
ez (ishik. AEAE 20 WAEHEZER.
ik, BN SRR, A O AR £ 4
Tt B A Bt s ik B A vl e

MSCT & —FaEw A FH g =0, ml g H T
PP TORMEIE AR JG I IEH w25 58, RoNe M
FART 2, FF B Ak n B 2 A 1R & i = ()
B ] 0 F 3 . MSCT ek >k bk 22 st 4 FH T VA5 TOF £&
F . MSCTH] DARY AR 352 TOFI& 1IE A [ 3 11 5 24 /i
1) 8 KA FIURH 2 5 % 1B AT AT S0 HE AR IOV A% . MSCT
AT DR FRAT T 7 BT ARSI FF AR 2R,
Ak, MSCTREFRATE N2 1 AL F AR T
T EIE R RIEHRIEMFR L. Kk,
A %} #2532 I TORE 1E R 8 35 AT 2 JHBE U7 &2
FEE, XN TP & B AT B AR
KRAEAE R EEE, DME N B EH L RATE 0597 .
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