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Abstract

Objective: To assess right ventricular function and its changes after kidney transplantation in chronic
renal failure patients subjected using three-dimensional echocardiography (3DE) and speckle track-
ing imaging (STI). Method: A total of 46 patients with chronic renal failure were divided into non
dialysis group (23 cases) and dialysis group (23 cases), with 20 patients undergoing kidney trans-
plantation surgery. There were 23 healthy volunteers in the control group. Perform 3DE and STI
examinations to obtain three-dimensional parameters of the right ventricle: right ventricular end
diastolic volume (RVEDV), right ventricular end systolic volume (RVESV), right ventricular ejection
fraction (RVEF), right ventricular free wall longitudinal strain (RVFWLS), and right ventricular global
longitudinal strain (RVGLS). The differences of the parameters among these groups were compared
and analyzed. Result: The absolute values of RVFWL and SRVGLS in the non-dialysis group increased
compared to the dialysis group, while RVEDV, RVESV, and RVESVi decreased compared to the dial-
ysis group (P < 0.05). After kidney transplantation, the absolute values of RVFWL and SRVGLS in-
creased compared to preoperative levels, while RVEDV, RVESV, and RVESVi decreased compared to
preoperative levels (P < 0.05). Conclusion: 3DE and STI provide quantitative evaluation of right ven-
tricular function post-kidney transplantation and contribute to improving the long-term clinical
prognosis of patients.
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Table 1. Comparison of general clinical data among three groups

1. ZHHE—RRIGR ZE R X EE

ZH SR RIBHTH EHTA P {H
151 %5 (151) 23 23 23
. 52 50 52
R (46.5, 56.5) (46.5, 53) (48.5, 56) 0.253
MG, %) 11 (15.9%) 12 (17.4%) 14 (20.3%) 0.665
£ & (cm) 166.52 + 5.40 167.65 + 5.02 167.48 + 6.28 0.764
1k & (kg) 58.217+4.48 67.43 £ 6.55° 67.22+7.04 <0.001
_ 1.63 1.77 1.78
1 2
RERm?, X£5) (1.58,1.71) (1.65, 1.86)° (1.66, 1.87)° <0.001
. _ 81 93 95
D +
AF Kk E(mmHg, X+s) (76, 83.5) (91, 94.5) (93, 96)° <0.001
W4 5 (mmHg, X %5) 113.43 £4.76 139.39 £4.11° 141.78 £ 3.94 <0.001

VE: SXEALE, P<0.05; SRBITALLLE, PP <0.05,
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RAD-2. S'. RVFAC 7£ =404 4t it 2257 (P <0.05); AP ELEH, RAD-2. S'. RVFAC
TEXT RAZH 53 AT 20 1) 22 5 it %% 8 L, RVFAC fEAEIE T4 5@ 4 1) 22 76 it 22 2 (P < 0.05) . 1
SR FENT 2 EE RVGLS. RVFWLS B0 A AARIE T 43935 K, RVEDV. RVESV. RVESVi
O BB FNAENTH IR D(P < 0.05); FEFEHTHEH RVGLS. RVFWLS S5XFRA LK, RVEDV,
RVEDVi. RVESV. RVESVi 52 Lk NP < 0.05). W% 2.

Table 2. Comparison of routine ultrasound and three-dimensional parameters among three groups

2. ZHEERBERZESHILR

ZH X 2 KiEHTH N P
3.62 3.59 3.63
RAD-1/em (3.48, 3.6) (3.53,3.63) (3.56, 3.68) 0.196
RAD-2/cm 427+0.10 443+0.15 4524021 <0.001
RVD-1/cm 2.64+0.10 2.66+0.14 2.70+0.13 0.224
RVD-2/cm 3384031 3.46+0.24° 3.49+0.26° 0.376
RVD-3/cm 5734034 578+ 0.34 5.80+0.32 0.714
S'/(cm/s) 15.56 + 1.14 14.85 + 1.08 14.52 £ 1.06 0.007
TAPSE/cm 2.33+0.18 2.30+0.15 227+0.18 0.601
RVFAC/% 46.93 +8.11 46.54 +7.76 35.54 4 6.25% <0.001
25.34 26.89 27.67
PASP/mmHg (24.06, 27.67) (25.17, 29.56) (24.45,31) 0.158
LVEF/% 63.94 + 1.00 64.07 + 1.08 64.3+1.07 0.516
23.11 19.72 16.34
0,
RVGLS/% (21.69, 24.96) (17.21,21.07)* (14.98, 19.71)® <0.001
RVFWLS/% 26.08 +2.03 21.25+1.99% 19.9 +1.75% <0.001
80.28 98.71 104.11
RVEDV/mL (76.64, 85.14) (93.71, 102.95)® (100.12, 107.88)® <0.001
36.66 53.11 56.51
RVESV/mL (34.71, 37.95) (46.8, 55.13) (52.93, 61.15)%® <0.001
RVEDVi/(mL/m?) 49.43 £4.13 5578 £4.92° 58.65+5.19° <0.001
RVESVi/(mL/m?) 22.23+2.05 28.53 +3.752 32.13+4.11% <0.001
RVEF/% 54.96 +3.05 48.86 +5.03° 4532 +3.69% <0.001

VE: SXREALLE, P<0.05; SRBITALLE, PP <0.05,

33. BBEBREFARE. RALEENBER=#LY
HARRBAHEL, BBHEAREEMNESESHER LS FE P > 0.05); BBEARGEEHEE RVGLS.
RVFWLS # ARk, RVEDV. RVESV. RVESVi B ARRTE/NP <0.05). WK 1. K2, %3,
4. +1ig
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Figure 1. RVGLS parameters and curves before and after kidney transplantation via STI. A. RVGLS in patients before kidney
transplantation; B. Recovery of RVGLS in patients after kidney transplantation
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Figure 2. The three-dimensional volume and time volume curves of the right ventricle before and after kidney transplantation
via 3DE. A. The RVV of patients before kidney transplantation; B. Decreased RVV in patients after kidney transplantation
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Table 3. Comparison of routine ultrasound and three-dimensional parameters before and after kidney transplantation

F# 3. BBEARR,. BALEENERR=HSHLLK

ZH AHTH yNEE P
RAD-1/cm 3.64+0.13 3.60+0.11 0.277
RAD-2/cm 4.44+021 4414027 0.742
RVD-1/cm 2.69+0.10 27+0.12 0.76
RVD-2/cm 3.43+0.26 354020 0.377
RVD-3/cm 583+0.3 577036 0.578

S'/(cm/s) 14.70 + 1.05 14.85+ 1.02 0.634
TAPSE/cm (2.123.,23.29) (2.2%)',2 ;39) 0.056
RVFAC/% 41.35+9.45 46.21 + 6.94 0.071

PASP/mmilg 28.74 +3.38 28.29 +3.03 0.664

LVEF/% (62.96 f ,.362.72) (63.62‘;.,122.85) 0.245
RVGLS/% 18.50 +2.71 20.52 + 1.75° 0.009
RVFWLS/% 20.16 + 1.87 21.75 + 1.45° 0.005
RVEDV/mL 101.08 + 6.35 95.56+2.71° 0.001
RVESV/mL 53.68 £ 5.76 47.62 + 4.05° <0.001

RVEDVi/(mL/m?) 57.57 £ 4.38 55.14 +3.15 0.051
RVESVi/(mL/m?) 30.61 £3.79 27.49 +2.86° 0.006
RVEF/% 46.89 + 4.58 50.19 +3.61° 0.016

. SARRIHRTELE, P <0.05.

P2 = 12k B B R S AR AE 2R D O B B BRI AR T RS, R N R O R DR 2. H
B, HEDE RUBERE A OB B2 R TR, HRE R S MEETES, RN ZANTT 1A AL O LR AL 5
R, EAURIRT 4. BT AOEMEMER, 4B DR R ILREAR I RS, =4
7 7 R B ASOE 7 AR (3D-S T AR T PATE Al O UARTE AN I 77 %, AR08 BRERCo VLI 2500 [B1EAS 5, Al O
WD RE IR 7], SERR T AEBE SUB BRI SR BRI o A TR 3D-STI BRI & F A AT 5 4 O
HONUNAR, DLV ILAE A O ThREVPAS o (1 2 F

O ML I ARE 7™ B RE WA I AT SR AR AR TS & . H AT 7 R B b Tad i 3 1 e Do 25
AITNRE[8] [9], iR TA OB FLED o A7 O E O I 258 5 67 A (1) B8 L2 i o0, X T4 5 IE 8 1O IR 2
REZCHE L, LR b, @A DUR B R AR B Thae, DA RN, m e QIR T Re . SR, ASHE ST
RO, SAEBHTAML, BITARNSISEOFRRENEE, E2FRSHEITEL. BAckil, &N
4111 RVFWL I SRVGLS 455%HE s TiE M4, 1 RVEDV. RVESV. RVEDVi fil RVESVi 4% {E 411K -
XATREAE FUONE T AR R, O RERRAS AT e . AR e K EE T AR, W AR
R MAE ARG B e B I O = A B AU . SIFR ORI G I Ik B &, i — 2P 0
EWEE T, BRI D IIEE[10]

B#EARE, H& K RVGLS Al RVFWLS T RAT W&, 1 RVEDV. RVESV. RVEDVi Al
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