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Take Home Points:
· Patients post TOF repair often have right ventricular histological fibrosis.
· Patients with severe right ventricular fibrosis are associated with higher right ventricular end systolic volume indexed (RVESVi), less change in the RVESVi and increased RV mass post pulmonary valve replacement.
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Commentary from Dr. M.C. Leong (Kuala Lumpur), section editor of ACHD Journal Watch: 
Although there has been many studies associating late gadolinium enhancement in cardiac magnetic resonance (CMR) with late adverse outcome in repaired tetralogy of Fallot (rTOF), the implication of histological fibrosis, was poorly understood. In this study, Yamamura and colleagues aimed to evaluate right ventricular histological fibrosis in adults with rTOF and to evaluate the impact of severity on the extent of cardiac reverse remodeling following pulmonary valve replacement (PVR) as determined by comparison of preoperative and postoperative CMR studies.
This is a prospective study enrolling all patients scheduled for PVR from 2013 to 2017. During PVR, RV muscles were obtained from the parietal trabeculations. The specimens were then stained with picrosirius red for quantification of RV fibrosis. Prior to and after the PVR, CMR was performed as per protocol. 

53 patients [58% male, mean age : 38 ± 11 years, median follow up after PVR 2 years, IQR (1-3)] were studied. Those with severe fibrosis (collagen volume fraction >11.0%, n=13) had longer aortic cross-clamp times at initial repair compared with the remainder of the population (50 vs 33 min, p=0.018) and increased RV mass:volume ratio pre-PVR (0.20 vs 0.18 g/mL, p=0.028). 
Post-PVR, the severe fibrosis group had increased indexed RV end-systolic volume index (RVESVi) (74 vs 66 mL/m2, p=0.044), decreased RVESVi change (Δ29 vs Δ45 mL/m2, p=0.005), increased RV mass (34 vs 25 g/m2, p=0.023) and larger right atrial (RA) area (21 vs 17 cm2, p=0.021). Unfortunately, due to the short follow up period, the association between the RV fibrosis and morbidity and mortality in this group of patients is not well established. 
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Table 2 Comparison of pre-PVR CMR data between patients with severe fibrosis and others

Severe fibrosis Remainder of the population
Total (CVF >11.0%) (CVF<11.0%) P values*

Number of subjects n=53 n=13 n=40

RVEDV index, mUm* 195 (177,209) 192 (168, 211) 195 (179, 207) 0.463
RVESV index, mL/m* 107 (94,122) 107 (90, 116) 107 (94, 124) 0515
RVEF, % 44(38,48) 44 (40,47) 43 (37,49) 0.992
RVSV index, mum® 88(73,98) 84(72,96) 90(72,99) 0515
RV mass index, gim’ 36(33,42) 40(33,47) 3633, 40) 0227
RV massvolume ratio, gimL. 0.19(017,021) 020(0:19,023) 0.18(0.17,020) 0.028
PR fraction, % 47 (40,57) 46(16,63) 51(40,59) 0294
LVEDV index, mL/m* 89(74,98) 87(76,104) 89(74,97) 0975
LVESV index, mLim? 40(32,49) 46 (42,49) 37(32.48) 0227
LVEF, % 54(50,59) 51(46,54) 56 (51, 60) 0.041
LVSV index, mum* 46 (41, 56) 4a(#,51) 46 (40, 56) 0414
LV mass index, gim? 47 (43,55) 47 (43,55) 45 (42,55) 0627
LV mass:volume ratio, g/mL. 056 (0.49, 0.61) 055 (0.49, 0.60) 056 (0.49,062) 0.7%
RA area, am® 23(19,27) 23(19,29) 23(19,27) 0679
LA area, am’ 19017.22) 19(14,21) 2007.22) 0.469

Data are represented as median (1QR).
*Severe fibrosis versus others. Bold values are significant (p value <0.05).

‘MR, cardiovascular magnetic resonance; CV, collagen volume fraction; LA, eft atrium; LV, left ventricle; LVEF,lft ventricular ejection faction; LVEDV, left ventricular end-
diastolic volume; LVESV, left vetricular end-systolic volume; LVSV, let-ventricular systolc volume; PR, pulmonary regurgitation; PVR, pulmonary valve replacement; RA, right
atrium; RV, right ventricle; RVEDV, right ventricular end-diastoli volume; RVESY, right ventricular encsystolic volume; RVSV, rght ventricular systolc volume.
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Table 3 Comparison of post-PVR CMR data and delta volume change between patients with severe fibrosis and others

‘Remainder of the
population
Total (CVFs11.0%) Pvalues
Numberof subjecs =] =3
RVEDV index, mum? Absolte 11767, 135) 106,132 0225
Detat #(61,103) 87(65,105) 0139
RVESY index, mum’ Absolte 761,80 66 (56,80 [
Dela 8,50 565,59 0005
RVEE % Absolte 4645 107,49 o1
Delia 4L 3019 o007
RSV index, mum? Absolte 48,59 507,57 0807
Dela 2@, 201,59 0327
R mass index, gim’ Absolute 82,39 250230 0023
Delia 8619 9615 0201
RV massvolume rti, gt Absolte 025(021,020) 024(021,026) 0361
Deta 006(008,-003  -007(006,009  -006(008,-00) 0881
PR faction, % Absoute 10,19 10,2) 10,19 032
Deta 416,65 46 0,49) 80,59 0397
LVEDV index, mum Absolte 807,10) 5887, 100) 803,99 0107
Delta [I=x) E 2049 oom7
WESV index, mum’ Absolte 86250 808,50 801,49 o115
Deta 1055 HE) 145 0507
WE % Absolute 57(a9,61) 5149,58) 589,62 o023
Deta EIEr) 2.2 B o0an
WSV index, mum’ Absolte 8,5 s0(47,5%) 45(00,56) 0378
Deta 1084 8101 2029 003
LV mass indesx, g’ Absolute 51(48,61) 53(49,68) 147,58 0273
Deta s(12,9 73,1 S0 0706
¥ massvoume atc, g Absolute 061 (052,068 059(045,072) 061 (053,068 o078
Deta —007(01,000  -006(-010,000 ~008(-0.12,001) o475
Raare, c? Absoute 705,22 208,269 170518 ooz
Deta 528 20,0 66,9 [
W ares,ar Absolte 16(14,20 16015,201 1701419 057
Deta 205 139 20,1 0213
Dot e represened as median QR

“Severe fibosis versusothers. Bold valuesaresignificant ( value <0.05).

{Delta=pre-PVR_post- PVR..




