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Clinical Features of Infective Modified Blalock-Taussig Shunt Obstruction
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Infective obstruction of a modified Blalock-Taussig shunt (mBTS) has remained poorly investigated. Here, we
present six cases of this condition and discuss the therapeutic strategy. The underlying congenital heart diseases
were tetralogy of Fallot (n=2), complete atrioventricular septal defect with pulmonary atresia (n=1), pulmo-
nary atresia with an intact ventricular septum (n=1), tricuspid atresia (n=1), and truncus arteriosus commu-
nis persistens (n=1). Only two cases had infection during the diagnosis of mBTS obstruction. The bacterial
pathogens were methicillin-resistant coagulase-negative staphylococci (n=3), Salmonella spp. (n=1), Serratia
marcescens (n=1), and Staphylococcus epidermidis (n=1). Furthermore, three cases had pseudoaneurysm at the
proximal anastomotic site of the mBTS. Pulmonary blood flow supply was established by mBTS recanalization
through catheterization (n=1), right ventricular outflow tract reconstruction (n=1), original BTS utilization
(n=2), and a larger-sized right ventricle-pulmonary artery conduit (n=1). Only one patient with no alternative
therapeutic options was applied with prosthetic materials. Foci of infection, such as artificial shunt graft and
pseudoaneurysm, were completely removed, except in one patient who underwent effective catheterization. In
conclusion, possible infection must be considered in patients with mBTS obstruction. Pseudoaneurysm at the
proximal anastomotic site of the mBTS suggests infective obstruction. Furthermore, the therapeutic strategy
includes 1) treatment for hypoxemia, 2) establishment of a new supply of pulmonary blood flow, 3) surgery
without using prosthetic materials, and 4) removal of infection foci.
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modified Blalock-Taussig shunt (mBTS) FAZEld,
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REFIFRT (Table 1)

FER 1 : Fallot PU# (Tetralogy of Fallot: TOF), .

i1 PE T H s 22 1 & EH Y6 T/ mBTS (3.5mm)
Mrbh, ZOBYBRICHEMTEINZ. 1% 1 AKD
DA 7 — T VI A T/ mBTS BIZENHIIH U 72, i
Il A Nar i & B ARMIE] s < X 2
TN T Wz, TOREE THBIIRE S M- 72728,

mBTS ZHEfTS /78 & U, 1% 2 H HEHSHHIBE

Table 1 Patient characteristics

T4 mBTS (4.0mm) Z17- 7. ffitk, PlmFeHEL
ELTTAEY v ERERE L. BhigEd A BHER
JERZ &L, EREENSTIVEXRTEDME S N
TeONRIESEZ 1 ARG Lz, LM LZD%E
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ETHZV R ZEEL, BREOARKE (E) I
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FHEPUESGRE (87 4 F 7 Lz 2 ARG L
RIEKIMETICZ UL, ¥ I RIIL+T U ERAY
VICEHELUT4BEBRE) 2170, #EES XU
s E ORI 2R Uz, ARt B e 560
FIE (SpO,) MHEIRITAX T L (ABERE SpO, 70% &
%, BBEET SpO, 70% R, HERS SRR BYOMi
MR CHRBIMIROIC TOhEDbN Tz, BB
FHNCOIEA 7 — T IVREZ I TORHIS 2 FE & LT
Wiz, JBBE% 20 H (1% 8 A A, 45 mBTS #fift% 6
MA), ZEROAEELE, WEREN D O YRtz ZE L.

Results of blood coagulation

Unde.rlylng Age (months) Antithrombotic tests at the time of . . . Bacterial
Case congenital heart mBTS/shunt . . Signs of infection
diseases obstruction therapy after mBTS diagnosis of.mBTS pathogen
obstruction
1 TOF 14 /20 aspirin PT-INR 1.26, APTT 56.5sec bacteremia Salmonella spp.
Fibrinogen 278 mg/dL
D-dimer 13.7 ug/mL
FDP 41.0ug/mL
2 cAVSD, PA 172 aspirin+dipyridamole PT-INR 1.42, APTT 42.8 sec bacteremia Serratia
Fibrinogen 251 mg/dL pseudoaneurysm  marcescens
D-dimer 2.8ug/mL
FDP 5.1ug/mL
3 PAIVS 0/2 aspirin+dipyridamole PT-INR 1.10, APTT 41.7 sec bacteremia MRCNS
Fibrinogen 297 mg/dL pseudoaneurysm
D-dimer 2.0ug/mL
FDP 4.5ug/mL
4 TOF 5/12 aspirin—>dipyridamole PT-INR 1.18, APTT 30.9sec bacteremia Staphylococcus
Fibrinogen 187 mg/dL epidermidis
5 TA(1b) 1/4 aspirin PT-INR 1.21, APTT 34.4sec bacteremia MRCNS
Fibrinogen 148 mg/dL
6 TAC 7/10 aspirin PT-INR 1.10, APTT 34.4sec bacteremia MRCNS
Fibrinogen 188 mg/dL pseudoaneurysm

D-dimer 1.9ug/mL
FDP 3.9ug/mL

cAVSD, complete atrioventricular septal defect; mBTS, modified Blalock-Taussig shunt; MRCNS, methicillin-resistant coagu-
lase-negative staphylococci; PA, pulmonary atresia; PAIVS, pulmonary atresia with intact ventricular septum; TA, tricuspid atre-
sia; TAC, truncus arteriosus communis; TOF, tetralogy of Fallot
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Fig. 1 Angiographic and three-dimensional computed tomographic images of pseudoaneurysm

A) Angiographic image in case 2. Modified Blalock-Taussig shunt (mBTS) was almost completely obstructed (dotted
arrowhead) and pseudoaneurysm (solid arrow) was formed at the proximal anastomotic site of the mBTS. B) Three-di-
mensional computed tomographic (3DCT) image 23 days after angiography in case 2. Pseudoaneurysm was markedly
expanded (solid arrow). Right original BTS was represented (open arrow). C) Angiographic image in in case 3. Note
almost completely obstructive mBTS (dotted arrowhead) and pseudoaneurysm (solid arrow) at the proximal anastomotic
site of the mBTS, similar to case 2. D) 3DCT image 8 days after angiography in case 3. Note expanded pseudoaneurysm
(solid arrow) and right original BTS (open arrow), also similar to case 2. E) 3DCT image in case 6. Pseudoaneurysm (solid
arrow) was formed at the proximal anastomotic site of the mBTS. aAo, ascending aorta; ARSCA, aberrant right subcla-
vian artery; dAo, descending aorta; Inn. A, innominate artery; LCCA, left common carotid artery; LSCA, left subclavian

artery; RCCA, right common carotid artery
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PTEPAZE L 2T U 7e. IRIEI RGN E 238, &K
FBROMEMRICHFG LTV E EEZ DN HH
FEtoERUCH 20, (DM, () ALY
M7zt % T &, ZBICHEL, 4 original BTS %
1T, BRIEOMRREINIRETATME Y7 b
FRzs, IxPERYIBRZ175 758t & Uiz, WiFmtk Glenn
Fiii BDG) &Mt Lizhy, WM& RN A1 TH

© 2021 Japanese Society of Pediatric Cardiology and Cardiac Surgery



60

D, original BTS Zi#R U7z, BUMESR KT
S FEFEVE S N REEEMRREOIGE 21TV, REHREED
LE LTRICENBN T, E#EbGRE7 7u—FIc&d
veno-venous ECMO NI R {LZHEdr L7 IKRE T
original BTS Z17>7z. flirh, FliEhiRYIFRIC Hfat
DWENRE L, EEN ST FTEPBHENT.
Z ORI AR L 72D (Fig. 1B), BTN
WMBISA[RETdH - 7z, original BTS @ 10 H&IC a5
IEFRYIBTCATINE 72 7 FRE, IRMEYIRZ1T-
7o, Gt 8 EMOHIFEHGHE (HHHHERE T ORITEM 2
HUTelede T2V L, NvaxvAayy, 73IHY
Y, NERRLMNZITaY, FRARIYA T, A
OXAK L, THEFL T ZIEREE UEN SO, &t
SR ZiTo7z. ARWIE T O—HOIEHE R TN
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Ol 7 — 7 AR R U 7o MRS N B X F-
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WD 2177z, MlkEED 50N 7 — 7 IViGH#E
2 Hi% % CTRifit L T MRCNS DMl &, DIgREiR b
L7z, Hiii 101 BDG 211> 72h, i mBTS &< D
i £ TR < FIfEDMS 5Tz, BifE Fontan
FiishTH 5.

FERF 6 : ARTIIRERESR, KRIIIRSEENT, AT NER
Ui EH (aberrant right subclavian artery: ARSCA),
9IR.

Hiiin 10 I Ml SRR, H i 3 1 KBRS &
&1 & R =R R IE R (ringed PTFE 6 mm)
20T NEMEIERYI T o 7. itk Pk
ELTTRAEY Y EERS Ule. ZO%AEMBIIRMAE
MRS N, BRI E 2 (2 9 7o IR T
mBTS (3.5mm) & Hfi 7127\, ks 7 XY~
Pe G fkie Uz, JBEERE SpO, 13 80% B HHR TH >
7o, BB, SOERFUCXD 3 HEFEEALTZD, Zh
DISMC BRI I o 7. Al 10 D8 sz
IKFIC SpO, 60% G DIRMERINSEZ DTz, &7 CT M
5T /2 mBTS BAZE & /£ mBTS 3 (i) & 8 M 5
MHHLz (Fig. 1B). F7zififki#Em» 5 MRCNS 7
RSN, mBTS EUEPHZEE W LTz, JEGI2 -3
T1T> 7z original BTS IZ K 2 iAHHIK IS ARSCA AVitd
ZOFMCHUCHBT TN TBOATRETH 2720, Hi
EREAREE OV A X7 v T =175 Figte Lz, AL
P L7258, AU TFED 2 8219750 &k
Ule. BEF NICmimRE S = o SBERER TV

Table 2 Treatment

L, ERATHEMIIREE DY A X7 v 7 (ringed
PTFE 7mm), ATMEY S 7 MRz, RMEEYIRRZ
f1olz. G 6 EMOPIFEIRE ONax AT 6l
fM+U 776 lE) 2o, BIERHE
B Th 5.

RIEMERE
T DM L HFERICOWVT, YUbifiRERES
DGR T T D (KERES 2020015).

z £

mBTS RV FAZEE R LIz A 6 HloftiEzE S &
IZ, ZOKRIG BT L TERETT- 12

mBTS PAZEHIARE 5 TERADB G LT 5 &l L
7eDlX, HZERcENENYIVERTHE - v I F T H
OWIMIEICFER LU TWZEER 1, 2D 2FlOHATH >
Tz, 5RO ORERI T X PAZEHIIHE ORE L TREAIEPAZED
HIBH U7z, S 3, 5, 6 Tld mBTS FZEHIBIRICHEH
U7 IMEESEOFER T, FER 4 TR THISH T
RO 572 385 U Tz, SEH 3 Tl B s 2% e Rl i
o, Ef 4 TIEEER, SER] 6 TIERGERD R
WCHSTM, WINBIEKRE LTIIMTH 7. T
NS ORERFITIE, mBTS KT 2RO 572
FEHFARS TAET 3 C EHAWHETH B, JEH 3, 5, 6
TIIER] 1, 2 DOFEERZ T mBTS BZEHIBHE I M

Unde.rlylng . . Removal of focus Newly added source Staged Use Of.
Case congenital heart  Antibiotic therapy (duration) . . ; prosthetic
. of infection of pulmonary flow  operation .
diseases material
1 TOF CTM (2wks), CAZ+GM (4wks) shunt graft RVOTR (myocardial — —
CAZ+GM (4 wks) resection)
2 cAVSD, PA CAZ, VCM, AMK, PAPM/BP shunt graft original BTS + -
FOM, MEPM, FMOX (total pseudoaneurysm
8wks)
3 PAIVS VCM, TEIC, LZD (total 6 wks) shunt graft original BTS —+ —
pseudoaneurysm
4 TOF CEZ (4wks)+GM (1wk) shunt graft - - -
5 TA(1b) VCM+RFP (6 wks)+GM (2 wks) — cathter intervention: - -
recanalization of
mBTS
6 TAC VCM+RFP (6 wks) shunt graft Larger-sized RV-PA - +
pseudoaneurysm conduit

AMK, amikacin; cAVSD, complete atrioventricular septal defect; CAZ, ceftazidime; CEZ, cefazolin; CTM, cefotiam; FMOX,
flomoxef; FOM, fosfomycin; GM, gentamicin; LZD, linezolid; mBTS, modified Blalock-Taussig shunt; MEPM, meropenem;
MRCNS, methicillin-resistant coagulase-negative staphylococci; PA, pulmonary atresia; PAIVS, pulmonary atresia with intact
ventricular septum; PAPM/BP, panipenem/betamipron; RFP, rifampicin; RVOTR, right ventricular outflow tract reconstruction;
RV-PA, right ventricle-pulmonary artery; TA, tricuspid atresia; TAC, truncus arteriosus communis; TEIC, teicoplanin; TOF, tetral-

ogy of Fallot; VCM, vancomycin
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WIEEMA 2R U, mBTS EREEHZED BRI E >
7eh, ERI 4 TR E TR O A R TR T
mBTS R EEAZEOZEICE D, iz 2 1 #x <
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¥, mBTS AEREE> TV =& DDERIEA BN T2
2ic, FiHRE LT ECMO ZE AR I % 21550k
Mz IR EITRELATHH Tz,

JER 2, 3, 6 T mBTS N HIWy & &S O M 72 73
7z (Fig. 1). G mBTS PA%EIC £ 5 mBTS i {7
A OB ER I CNETEREINTE
D, RO SRR B EERT R 875,

mBTS EANEPAZEIC I Biag A ft O, (D
I 2 MAE N DS, (2) #r 72 7 fii ofiL 77 A 4G 5 oD i
Vi, GYANLYZMER UE0iliz, (@) BRERERE,
T»% (Table 2). (DEMERMIENDIISICE LT
&, HEBRBITE 14T ECMO 2525 L, 26ITA
LR E R 2 T T, EifiEE A = 2 T ERE L
R G 2T TONE 1 H, AR FFiHg
LIcOMW 1 BITH > 7o (REERMIEDRRZICIS U T,
WY EN AT REDD 5. (2) (3) Fr iz il i
G, AT M Ukl TS 2 0 Eh
H%. FEH 1 TERHEOYIROAD AR EIE
BIC & O, JiEfil 2, 3 Tld original BTSIC X O ALY
W AEH IR 2 MR U7z, fER] 4, 5 Tid mBTS
PHZERG 1 CIREGLIERAZE L2 L T o 728, SR
4 T M BIARNEST PE iR oD A T, JEFI 5 TEDE A
T — 7 )VIEHIC K 5 mBTS HBI@IC K 0 i Fi (4
RZEIR U TzTz0, FHEONTYNEMER Lsh - 7z,
JEB] 6 Tld ARSCA M LD Tl CRUCHMT E N TH
Y original BTS WAAJRETH 5728, HEMFIREE
DY A X7 v Tt1o 78t L Ule. RETFERDZVT
b, AEFTEPE2ET NI ZMEH L. DIE
Bl 5 ZPrE, BEURE (NLE Y27 A, 1k
PRYIER) 217> 7. JEfI 5 T, mBTS PAZEAVHIHH
UTeBRIC R B O TREME 2 58 > TH 59, Ol
T—T VB Z 1T O mBTS D EBE L7z, DA 7—
TIVIBRRIRHC R U 72 MRS 2 E TH)D T mBTS
EAMEPAZED BN DWW e 1, T OBERA TIE
757 FRERETICHIREEER 21T 7o, AR
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KIFBEORFTH D, mBTS FAZEAHIBH U 7ZBRICIZ,
AP 2T E S BN D B .

WAL T, ERRO~@rEALL,
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RO 155 T LICEREIES LTS Y.
ke 5, SEBN 2, 3 THr > 7RIS & % original
BTS Zffi F U 7z BRBE FARTIC K 2 GRS 2 #i5 L C
W3 Y. BHZEL 7z BTS &R0 B T4k & %
original BTS IC X O Ifi#Fi5 %zt T, DN Tz Al
HEFICiiiZiEr T 2 FRELTHEHATH S & H
ZAHN5. To72 URHBIHRNC R MR O Y 2 7 721§
I 728, ROV A XOFHEiZRI/TH T Lk, IR
AEFI BR O ELFETF iR Z < 35 2 EARET
H%. FTAMERIZE T T OB T AR
ANOWIED L 7B 728, FORE L CHELE
TS 20BN D .

HtER
AHNCDNT, FIRIANEHEEHR (COD 17w,

EEDRE

(ARSI & U TRz T o 7. SR, (hik
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