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(pSS—PAH 1) , ¥ 1 [) 1) ft i JE2 3% 20 1) A % BB 2H o 37 FH 3D—STI AR HLC ILEE PR 2 ] 187 25 (GLS ) A& A 5] J&] 1 72 (GCS )
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Evaluation of left ventricular function in primary Sjogren’s syndrome
patients with moderate pulmonary arterial hypertension by three—
dimensional speckle tracking imaging

LI Wen, SU Xinyue, DUAN Sujuan, LIU Yong,MA Lan
Department of Abdominal Ultrasound, the Affiliated Hospital of Qingdao University , Shandong 266003, China

ABSTRACT Objective To investigate the clinical value of three—dimensional speckle tracking imaging (3D-STI) in
evaluating left ventricular function in primary Sjégren’s syndrome (pSS) patients with moderate pulmonary arterial hypertension
(PAH).Methods Sixty patients with pSS admitted to our hospital were divided into 30 cases of non-PAH (pSS—-NPAH group)
and 30 cases of pSS—PAH with moderate PAH group (pSS—-PAH group) , and twenty healthy volunteers were selected as the
control group.The myocardial global longitudinal strain (GLS) , global circumferential strain (GCS) , global radial strain (GRS) ,
left ventricular peak twist(LVPtw) , time at left ventricular peak twist(LVPtwT) were obtained by 3D—-STI, and the differences of
the above parameters in each group were compared.The receiver operating characteristic (ROC) curve was drawn to analyze the
diagnostic efficacy of 3D—STI parameter for left ventricular dysfunction in pSS patients with moderate PAH.Results Compared
with control group, GLS, GCS and GRS were decreased in pSS—NPAH group, and the differences were statistically significant (all
P<0.05). Compared with control group and pSS—-NPAH group, GLS, GCS, GRS and LVPtw were decreased and LVPtwT was
increased in pSS—-PAH group, the differences were statistically significant (all P<0.05).ROC curve analysis showed that the area
under the curve of GLS, GCS, GRS and LVPtw in evaluating left ventricular dysfunction in pSS patients with moderate PAH were
0.911, 0.833, 0.837 and 0.935, respectively. Conclusion 3D-STI can be used to early detect the changes of left ventricular
myocardial torsion and strain in pSS patients with moderate PAH, which has certain clinical value in evaluating the damage of
left ventricular function in patients.
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JE &% M 1 25 A (primary Sjogren’ s syndrome,
pSS)— Rl Bk B B S Mg , th Tk 4l i =
AN 3 AR, B M REZ e AT R £ R
Gt ZanH AT IS RE I F  BUE R O A R
pSS BT 23% /E.\jfﬂﬂ?fjlﬂﬂ(%}j—z(pulmonary arterial
hypertension, PAH) "', J& 45 1 S PAHY , Fil J5 4 2%
pSS &I PAH I LRI 47 0 DI BE , T KAk
T S RSl 2 (] B B8, 5 B B A AR R
AR E AT RGO I RE R . =BT RE B
(three—dimensional speckle tracking imaging, 3D—-STI)
PR A TE LA ] A S 38 B3O JILBRE A5 sh I,
i o0 WU A8 UG B o A5 B E I 3D-STLIFAG
pSS & I HEE PAH J A A7 D T REZ 40U, 7K H B
A PRAE PR I 76 3o WUHL 3 58 N A8 ek AR 1 O
T REAR YA 76 28 T
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PEHL 2019 4F 3 H % 2021 4F 6 H T3 B s 12 1Y pSS
B 60 1, 5 23 W, £ 37 1, AR A 38~65 %, T
(47.268.71) % o A AR : OIFF G 2002 4F 3¢ [E Fl
RO e 1 /Nl (American—European Consensus Group,
AECG) il % 9 T 25 A 1 [ PR 43 22 Widn v s @ttt
B DALl sk s R D RE /3 % (WHO-FC) ¥ 76 T 2%
AN o HEBR AR - D3R 30 ok o8 A 58 £k 00 5 | 5
RO WA L HAth 45 45 4 U5 ; Q IR TR 2
Q)2 i 8 75 0 2 TR B 7R = 2 9 2 37 06 {1 9 38y 2.8~
3.4 miso HRHE 2015 4F WU P 08 =7 2 RO JE o 2 25 At
IF] il 72 B PAHL I R I2 W7 AR TT 38 B ARTE B pSS &
FH4Y MWL JC PAH 30 1] (pSS-NPAH 4 ) , B 22 ity #8
0 Bl B 78 TE = 4 5 3t 0 A5 = 9 S 9 Ve
i # <2.8 m/s; & I FP B PAH 30 4] (pSS-PAH 41 ) , EJ
25 i 6 75 0 2l PRI A5 = SR AR S U (L U 7 >3.4 m/s
55 1 20 {51kt B R X R A 5 6 ], £ 14491, AR
40~58 %, F-14(43.81+8.62) %5 . AT LB BEEFA1EHE
Z Ve, N E A R
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1. 75 K 2« {f F Philips EPIQ 7C ¥ (4 25 i) i
FZ Y, S5-1 F1 X3-1 45k , #1% 1.0~5.0 MHz; Bt %
TOMTEC ML A 4 o 3246 3 A MM, 1 54T
T YRR O S E KA, T AR I i 0 Y AR 5 K Bl
I T A % A2 A5 42 (right ventricular diameter, RVD) |

1w BE R (right ventricular wall thickness, RVWT) .
£ %= AR AL R (right ventricular fractional area
change, RVFAC) | = 22 ¢ 7 Ui 4 A i % (tricuspid
annular plane systolic excursion, TAPSE) | 27 % I 47 K
N 42 (left ventricular end systolic diameter, LVESd) . /2
FE 47 7K K N 2 (left ventricular end diastolic diameter,
LVEDd) | Z& % 4} 1ML 43 %X (left ventricular ejection
fraction, LVEF) | /& & Ji B J& i (left ventricular
posterior wall thickness, LVPWT) | % [8] & J& J&
(interventricular septal thickness, IVST) . 2R J5 U] &
YR RSB, )20 i e FL I 9 P AR
A, TR WU O VDT % 2247 B 4~5 A58 30 3 J5] 48]
KM% J5 3 TOMTEC BibLI 4K AF 4D LV-ANALYSIS
B, A S O B, T3 A ORI, 3F H 3)
O3B S 7S 2 3 0 UL AZ i 2 P AL il 2 8T, AR BB
JILEE A& A [7] 1 AF (global longitudinal strain, GLS) | 2 {4
54 J&] 1 A% (global circumferential strain, GCS) . AR 0]
1 % (global radial strain, GRS) . T 5 AR R
{H (left ventricular peak twist, LVPtw) M /2 2 B AR A1 5
K W IR 8] (time at left ventricular peak twist, LVPtwT) .
VA bS50 5 I 3 B S48, DL B R 3 4
VR B RT5E

2. 1 PRERAR I : 10 SR 52 A6 AR PR A i
FEE O M T BT K A pSS B R FE A

=gt ab A

IS FH SPSS 24.0 GEit A T BOR L 3es R, 22
A HEBOR HI BN 2207 22 307, PI2H LU BRI A S A
R s THECROR AR, SR e . 2] 3210 T
YERFE (receiver operating characteristic, ROC) i1 £k 4347
3D-STIA S KO0 pSS 45 I 1 J& PAH (8 7 % DI iE %
PLAIZ WIRCRE | DL 298 18 Bl R AE 1 E BB A, ith £k
T HER BRSO S: . P<0.05 7 2 7 A e it

& R

— B IR TR} A

LAWY MG R LR A O e TR K
R, Z 7 TGt EE L. 5 pSS-NPAH 41 [his,
pSS-PAH A5 & K, 22 5 A7 Gi 122 5 X (P<0.05) .
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X (#]P<0.05) . HXTHEA LA, pSS-NPAH 4 RVFAC
FEAR , 22 528 481124 X (P<0.05) 5 pSS-PAH 4 RVD
RVWT, LVESd, LVEDd, LVPWT F1 IVST ¥ J+ & ,
RVFAC.TAPSE .LVEF ¥R, 22 39 Gii 2+ (3
P<0.05). 5 pSS-NPAH 4 [L 4, pSS-PAH 41 RVFAC .

= K 3D-STIZ S LK

K 3D-STIZH L, 2 S WA G2 E (3
P<0.05) . 5X} B4 H#, pSS-NPAH 41 GLS ., GCS Fll
GRS ¥JFEAR, 22 R A geit2# B L (3 P<0.05) ; 5XF
ME2H  pSS-NPAH 4] kb %%, pSS-PAH 4 GLS ,GCS GRS

TAPSE J LVEF ¥R A%, IVST FH 7, 2 R ¥ A Geit% FILVPw BFEAR, LVPwT TH iR, 22 57 4 it 22 5 X
(¥ P<0.05), WFK2, (#P<0.05)., UWLIE 113,
R AANKRTOR LR
20 531) AR (%) Bric(pl)  EEEE(kg/m?) L3R (P /min) We4s HE (mm Hg) #75k & (mm Hg) St (A~ )
Xf HREH 43.81+8.62 6/14 22.33+1.56 72.34+7.34 112.76+8.76 78.34+6.28 -
pSS-NPAH 4] 50.56+7.34 11/19 24.19+2.59 71.33+6.74 116.45+4.39 79.76+5.16 39.53+£2.23
pSS-PAH 241 47.54+8.34 12/18 23.37+2.46 74.34+3.97 119.98+9.45 81.23+4.48 48.75+5.34¢
Y/FI 0.353 10.256 8.428 5.479 4.689 10.367 7.654
P 0.062 0.137 0.762 0.079 0.664 0.123 0.034
'jpSS—N[’/\H 2H 58, 2P<0.05, 1 mm Hg=0.133 kPa
F2 KA L ESEILE ()
ZHL 5 RVD(mm) RVWT(mm) RVFAC(%) TAPSE(mm) LVEDd(mm) LVESd(mm) LVEF(%) LVPWT(mm) IVST(mm)
X HEZH 26.25+4.43 3.71+£0.43 46.25+5.95 20.27+4.37  46.28+8.45 36.69+5.83 64.75+4.23 8.13+2.63 8.51+3.59
pSS-NPAH4] 27.27+5.35 3.99+1.35 32.67+£7.35¢  19.27+6.19  47.36+10.39 37.49+8.19 62.47+8.34 9.48+3.67 8.27+2.67
pSS-PAH 21 30.84+7.28*  4.68+3.53*  29.43+8.59*" 17.39+6.52* 52.48+14.33* 39.48+10.46* 60.72+3.34*  10.13+5.28*  11.28+8.32*
FfE 15.493 8.643 19.458 11.672 7.567 5.378 21.589 3.905 4.675
PE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

5% IRZH L8, *P<0.05 5 5 pSS-NPAH 41 L4 ,PP<0.05, RVD: A7 E A4 RVWT: A7 BEJE B s RVFAC : f7 2 T FUE (B 5 TAPSE : = 2RI
45 s LVED : 78 B &P 5K R N4 ; LVES : 28 R 46 R AR s LVEF : 26 8 50 1M 7050 LVPWT : 70 %8 J BE SR TVST « 2 i) i 58 J4

A~D B GLS 4 22.56%,GCS 4 25.35%,GRS A 41.15%,LVPitw 1 18.0°;E~H:pSS-PAHZH GLS 4 18.98%,GCS 4 21.96%,GRS 4 38.90%, LVPtw H 11.4°
1 X AL Al pSS—PAH £ 3D-STI A
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R3 KH3ID-STIZH A (3s)

415 GLS(%) GCS(%) GRS(%) LVPuw(") LVPwT(ms)
Xt 2 19.53+3.46 18.95+2.25 47.25+5.73 16.45+2.85 345.23+28.45
pSS-NPAH 41 17.79+2.38 16.58+4.80" 41.72+8.90" 15.34+5.82 365.33+20.12
pSS-PAH 41 16.17£2.78" 16.63+3.47 37.614.21% 11.41+1.45" 410.56+11.34°
FlE 11.567 8.356 5.986 6.982 4735
Pl <0.001 <0.001 <0.001 <0.001 <0.001
5 IR LA, *P<0.05 55 pSS-NPAH 4L HLAL,"P<0.05. GLS : HEMRIN [ NS s GCS - B AR [FI R LS 5 GRS - 4 AR 1) L% 5 LV Pow : 75 5 B L £

FEUE(H ; LVPwT : /2 %8 B AACHL % 1k g it i)

M4 ROC i #r

ROC fZE 43 HT 71 , GLS .GCS .GRS Fll LVPtw i2
pSSE I EE PAH B H 22 gz i (9 i 26 1 ALy
4 0.911,0.833.0.837.0.935, Lk LVPtw (112 Wi 54 fE
. GLS LA 15.85% Mk Wi , fUekt: 4 89.5% , ¢ 5
PE S 81.8%; GCS L) 17.15% g #% Wi {8 , S & v K
89.5% , ¢ 1t K 72.7% ; GRS LA 37.85% 1 iR KT {8 ,
JENE N 73.7% , 5 S 90.9% 5 LVPw L) 11.65° 9 #%
W {E , BB N 73.7% , KRR 90.9% ., ULIET 2 .
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O IE S pSSHEH B INAR B Z— , pSS gL LAz
FAHMWMIEA, —FiE HEBE O, BREg 59
DUAR IR o 0 It 21 4 A i, 5 350)m) PR 1 A0 LT 4
b R RS, TR MO LI e s o — b J2:
G5 g 3R KRR Bl ik, A A R ZE A ik 4k L S
FOO WL M AS A, NI SZ IO UG I RE . pSS R A
I PAH IO ILAZ 1 BB, 25 ()0 25 RO T B s 1
HARZ W AT INEA B REZ M, A E A4 = UIhE
REFFEE Z 0B X HEFR S R O DI RE R EEAE ] . R T
W, AW R ] 3D-STIEEAL pSS 4 I 1 BE PAH i
B EDREMIG IR A

AHIF 5T H P4 pSS B E WHO-FC 43 2% 3 7 T 9%
PLR, B pSS E A2 A O EINRE HACES AR 45 3L

RO IIRE AL T IEH KT . AW A A 4 O
SIESE A R R, 5% B4 L4, pSS-NPAH 41
{2 RVFAC & ik ; pSS-PAH 41 RVD. RVWT. LVESd.,
LVEDd, LVPWT F1 IVST ¥ J} & , RVFAC, TAPSE
LVEF B A%, Z R 8 A G112 8 L (¥ P<0.05); 5
pSS-NPAH #1 I % , pSS-PAH 41 RVFAC, TAPSE &
LVEF # R A%, IVST TH &, 22 R ¥ it 2% 5 L (3
P<0.05) , 3R pSS & FEUEE £ L LB REY 240,
HAIFPAH HZ i FE BETE 5, A0 BT HLHLA , pSS F-
G SO ] LR A A E= 0 L s A B ik
A ma] S8h =R A m, T hHEZ2hh0E
AR Bl kB S ki, O VB , 25 5 R AR RS th L
P N A s 2l T T R s il ) kO g T v e
BEA B IREZ N (AL B I REZ PR B, pSS /&
T 30 B A0 T BEAT) 4 15 7 1E % /K F , 55 Naeije #l
Badagliacca ' I 58 45 0 —3 .

O JUE P9 WAC 06 R T 5K 2 82 0 L 25 R 2% il &
528, O WIURE A% BYC ILTE 32 8 i F v & AR 1B AR 41
FEGN 1] A [l AR J 34T 1) 50 UL BLC LEH 27
23 18] N BT RS AT, 20 2 MU el R v o R 5P T A G T
ST THT P THE A ) B AR A AR R A S R AR Yy L5 1
3D-STI A7 52 i 245 (1] P i 00 JIE =AY, ARAF 0 L
B AUPE ST AR S (] (1932 S , 10 sk O JILRE 28 A 5%
A BT WURE AR 1 B 4R D fig , B A2 F- T
FIUAR B BRI A e s, % 7 52 A = R =2 () B ) 0 A
Wi JIT 35 14 2 2 E AR RS IE | BEVEAR A DN A2 = 0 iz
SR AR ST AE R BN, 5 X BT, pSS-
NPAH 4 GLS .GCS Ml GRS ¥ [#A% , 2 A it =4 =
X (¥ P<0.05) ; 5 %} B8 20 Fll pSS-NPAH 41 L %% , pSS—
PAH 4 GLS .GCS GRS I LVPtw BJF#A% , LVPtwT J175 ,
2GR L (H P<0.05) , 200 PAH BE—25m
H [ pSSHLEM A E L MIZ . S B HALS il 3h ik
17t S8 S0 U 2 A =N TS
R AW, SHAEEFBE/N & KI5



IIfi PR AR 7 [ 2 2% 2022 4F 10 A 55 24 %5 10 J Clin Ultrasound in Med, October 2022, Vol.24,No.10

+ 751
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0.911.0.833.0.837.0.935, 44 & = WS Wi i (8, Horp
LVPuw (12 W8 RE 5c 23 B i R ] g 2 f e I 52
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