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[(HE] HH KAERABEZTHRPSLIBEREFETFREESIE(SS) & L6 R £ W% MR 6G 5
A A FTHEIRNCSPAERFIRBIRIE, FiE SBS0FAEAPMNKFEWEERINE £ EAS 8 A4 R ELAMESS
BH(SSU)An 32 LM BRI RAEGERERE IR WAL, A PSL B REFERMBA K (GWD |
AR 3 (GCW) (AR L2k 2 (GWW) AR 5 s £ (GWE) B8 & % % # B (PSD) ., 5 #4748 18] ) 4%,
R SSammmpiiEE(ESR).C L EE G (CRP)E FABA; =K #RIaH (MAPSE) , = % # £ 473K
F-H ik B = R RERAT IR T B g ik (E/e DR T AT B4, 2 F A %15 &L (P<T0.05); £ T EHRANK
E R E(GLS) .GWI.GCW . GWE & F B4 . GWW.PSD & F B4, £ F ¥ H %+ 5% & XL (P<0.05),
GLS.GWI.GCW.GWE 5 %% .ESR.CPR £ #i 48 % ;GWW .PSD 5 542 . ESR.CPR £ EA8 %, & 4 K 5 #
BREFHDIENANSENTELRRN, &8 PSLEARZFFBLCERGAREHFALERERRA S
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Application of PSL technology in the assessment of left ventricular dysfunction
in patients with Sjogren’s syndrome "
LIU Juan' ,CHENG Lian®,JIN Jing’ ,SUN Hongguang’®
(1. Department o f Ultrasound sthe Fourth People’s Hospital of Lianyungang ,Lianyungang ,
Jiangsu 222000,China ;2. Department of Ultrasound ,Af filiated Hospital of
Yangzhou University ,Yangzhou, Jiangsu 225001,China)

[Abstract] Objective To investigate the use of the pressure-strain loop (PSL) in assessing left ventric-
ular systolic work in subclinical patients with Sjogren’s syndrome(SS) ,in order to facilitate early detection of
myocardial dysfunction. Methods A total of 50 patients with primary SS diagnosed in the Department of
Rheumatology and Immunology Affiliated Hospital of Yangzhou University, along with 32 age- and sex-
matched healthy volunteers, were selected for inclusion in the study. The global work index(GWI) , global ef-
fective work (GCW) , global dead work (GWW), global work efficiency (GWE) , and peak strain dispersion
(PSD) were obtained using PSL technology and compared between groups. Results The erythrocyte sedimen-
tation rate (ESR) and C-reactive protein (CRP) levels in the SS group were higher compared to the control
group. Additionally, the mitral annular plane systolic excursion (MAPSE) and E/e’ ratio were lower in the SS
group compared to the control group. These differences were found to be statistically significant (P <C0. 05).
The GLS,GWI, GCW, and GWE values of the SS group were lower than those of the control group, while
their GWW and PSD values were higher than those of the control group. These differences were statistically
significant (P <C0. 05). GLS,GWI,GCW and GWE were found to have a negative correlation with the disease
course, ESR and CPR. On the other hand, GWW and PSD showed a positive correlation with the disease
course, ESR,and CPR. The repeatability analysis results showed that the intra-examiner and inter-examiner
reproducibility were good. Conclusion PSL technique is a sensitive method for evaluating left ventricular sys-
tolic dysfunction and left ventricular systolic dyssynchrony. It can detect left ventricular systolic dysfunction
earlier than clinical detection in patients with SS. With the progression of the disease,the damage to the left
ventricle became more pronounced.

[Key words] echocardiography;stress-strain loop;Sjogren’s syndrome;left ventricular function
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F 45 5 1F (Sjogren’ s syndrome, SS) &2 L) ik [
I MR 2 W B, S B 0 IR TR R g B
G e ME Y 98 MR B » I & B4k 1 At XU . AT 5]
LMy Z R A SCHRIRIE SS HE O i B Y
S AR T e N TR N R R O B PR S R I
BB & AR SRR . O I B 2 1 AR SS B AR T
(0 B R 22— e W] Sy 5O I A 4 A
EEREN L R, AT SS i R0 Zh g
54455 T Ay I AR B At R I 1 % LI I AR AR . DT R AIG AR
FHTZ %, & LH K., K JJ N A PR (pressure strain
loop ., PSL) AT Wi i) 21 - 11 B & 1 R 1) 2 0 35 IR 46 B
FE S o S T P B 2 Ui ) o A2 PR 4, S 0 R (o T
P 38 T %00 B W0 ILRE 405 . R 4 G PSL 3
ARHF SSBHEMWIR . AWFFEN A PSL &M SS &
B A EAT ARG LA R & B SS B E I
PRI O LA 497 B 4637 1% A ) 7 2% .
1 #EME5HZE
1.1 —fF#

PEEL 2021 4F 12 A & 2022 4 6 H T3 M K22/t
J& 5 B KR e e R i2 1 SS 3 50 B, Hodh 1 8
B4 42 I, AE I 27 ~66 2, 1 (47, 12+10. 73)
B MR ZZRIT . ARRIE: (D BE TSR
LEMG: () 0R A TFIEFWE ., ERBEEHTEE
- 3 L 0 26 AR HE 12 U b R & e SSHY L HEBR
Y < 15 000 Hs e O oo JIFE B FEE s AR DA< 9 o B 4 45
O IE S 5 DR IR o e T o R A AR s BUR R
T8 M7 55 0 43 T 5 6 I Ho At XU M 5 0

Xof HE 2 Ay ) 1A A o A 1) K DG T 1 fe B R A 2, G
B 5 B 27 B AR 27 ~65 %, 44 (45, 50+
10.99 % . [Al B C-f i 2 1 (CRP) | 21 48 il 17 b 26
(ESROFEATATHT . AW 55 28 3 MM K 2% Bt g 5 e 46 B

RAHENE (2021-YKLA4-28-002) , i A 52 ik 3 4 A1 1%

M &
1.2 Fik
1.2.1 E&XE

¥ H GE Vivid E95 % {4 £ & ) #8 75 12 Wi 1,
M5SC #£ 3k, #i % 1. 0~ 4. 6MHz, B4 EchoPAC
203 AL A B AR
1.2.2 BBRES 54

BT A 5238 & BB 10 min 3 — Yk BE 3h Bk i & . 0
i3 UOR R ME . 2 E G B A A2 M .
Ut LB e W0 v TR O B S RO R T R
TR 75 0 2y [ 2 (R B JER R (TVSD) | 220 % 4 1
SPECER) (2D EEF KRB AR (LVEDD (220 K
AR (LVEDs) (A % S 45 &5 (SV) AR
T e 2R (FS) UM A =5 &7 ot 0 0l 3 o B (ED L HE
TDI-PW BT 5 BURE 7] B % 6] B 00 A9 — 2 R
a0 WL 10 mm Py, 5 = 22 % 36 &7 5K
BEHEE (), & E/e’ efE., brdED .Y,
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Ja 8l MB A [] — o0 3l JE P A A A2 =
BE 5 — I 0 B i 5 B AR KO 1 BE B AR Oy A2
FE TR IF L (mitral annular plane systolic excu-
sion, MAPSE) . FEUCHA 35 F2 il i A - R4 4 A0 3 A
AL T = B D 0 D) i 3l 2 R A7 o 1
fuff i B A B R T A EchoPAC 203 T A x5 B AL 53
Br. s B3I RE B (AFD 43 B 6 — . = Je g
Ji 0 V) T 2 2 AR AT 53 A 45 10 N AR 4 L A
Myocardiac Work #E P i A 290 F /9 1l A8 8 04F A
Bl 2 s O U A R L 2 A ok 2 b mT LW W 560
Wiz 3l B 1o A8 i £k 3RA5 250 % B8 AR G ) 1 AF (global
longitudinal strain, GLS) 2\ [u] W& S 48 2§ i B (peak
strain dispersion,PSD) ; % {4 f# T 35§ %% (global work
index, GWI) . # {K 5 %% f#% 5 (global constructive
work, GCW) | # {& JC % ff ¥ (global waste work,
GWW) I # (K i o &t & (global work efficiency,
GWE) , il s B4l 247 48 11 70 17
1.3 %itgam

K HI SPSS 26. 0 Gt F o3 br. #F6 IEA 40 A
SRR =AW D S R = N T e S L RV = 2 N i
T4 M. FH Pearson #56 R E PSL & Hk 17
N1 . FIFH N AR R EACO) XK 2 & N KA &
[ /) B2 AT PEM . LU P<<0. 05 NERBRIT#
2 % R
2.1 —f&WGRTA R

(RIS N ) A QA S DO 2N =
SHTGE it L (P>>0.05),SS 41 CRP.ESR 5 xf Ig
AR S 2 A SR L (P<<0.05), L3R 1,
2.2 BuBECHENFHMILEK

Wi IVSD.LVEDd.LVEDs .EF .SV .FS [ #22
S HLE I E X (P>>0.05), SS# E/e’ \MAPSE
PR HRZH R IK, 22 5% A Se 3F 2% - L (P <C0. 05), L
*2,
2.3 PSL ek

SS AH i) GLS.GWI.GCW.GWE 5 X% B8 4H b %
PREA , 22 5% A B8 i 2 3 (P <<0. 05) ; GWW  PSD
XA TR 2 RIA G E X (P<0.05),
JUE RN
2.4 EAMHEE

F R 15 B 32 300 42, |y 9 44 9% Dy A v T R R
OIS AE B AN R0 X 5 ) T 49 0 00 T 43 00 % [ AR AT 4y
Br. 154 GLS.GWI,GCW . GWW GWE.,PSD f #; #%
A Ia] 2 A 5% R B ok Bl D 0.932, 0. 958, 0. 962,
0.907.,0.908.,0. 967 ; H [a] — (o 4 P EE B ZEAHBR 7 d X
KR EAT 20 F - 15 H GLS.GWI.GCW .GWW .GWE,
PSD ik 28 & P ICC 43 51l 2 0. 945, 0. 960, 0. 948,
0.918.,0.920,0. 975, F & P (¥ P<<0.05),



4B F2023F8A%525% 15

2332
F1 FWAIRKS LB (x =5)

215 n  B/% L ED) ESR(mm/h) CRP(mg/L) W4 FE (mmHg) #F3k JFE (mmHg)
SS 4 50 8/42 47.12410.73 32.86423.23" 39.20433.72" 115.5446.69 76.86+3.92
X HE 2 32 5/27 45.50410. 99 9.34+2.58 15.09+3.18 113.59+6. 66 75.9344.55

t 0. 045 0. 660 5.692 4.024 1. 287 0.976

P 0. 964 0.511 0. 000 0. 000 0.202 0. 332

T P<<0.05, 5XF A LK.
*x2 FMAEMBROLHESHIE R (v £5)
151 1VSD LVEDd LVEDs /e’ MAPSE EF SV FS
(mm) (mm) (mm) (mm) [€Z3) (mL) %
SS 4 7.91£1. 30 47.6442.90 29.4042.56  10.47+1.52" 13.06=+£1.76" 68.4643.22 74.77£11.17 39.92+4.09
X R 2] 7.76+1.02 48.46+3.41 28.40+2.56 8.34=+1.39 15.03+1.03 69.64+3.74 75.66+13.51 38.93+3.04
t 0.559 1.170 1.397 6. 344 5.708 2.905 0. 327 1. 175
P 0.578 0.246 0.166 0. 000 0. 000 0.038 0. 898 0.243
" P<C0. 05, 5 IRA LA
*3 WAL DE PSL SHLEK (2 £5)

4 5 GLS(%) GWI(mmHg%) GCW(mmHg%) GWW (mmHg%) GWE(%) PSD(ms)
SS 4 —18.18+1.79" 1617.224198.20" 1 982.664206.43" 122.56455.27" 93.2042.76" 54.64417.84"
XFHEZ  —20.34+1.45 1833.31+196. 14 2 142.434+162.55 60. 96+ 16. 65 96.62+0.83 38.25+7.42

t 5.730 4. 835 3.702 6.116 6. 804 4.923

P <20.001 <20.001 <20.001 <20.001 <20.001 <20.001

* L P<C0.05, 5X B4 L EL.

GS=-16.9%
PSD=63.8m

GS=-22.3%

PSD=39.0mg

AT BRALIY PSL AR S BO8E & /BT B SS 411 PSL A & S BUOUE K Wil . SS L i & GWW 1 5, GWI,GCW .GWE P&k ; C. % R 41
f) PSD %1 ;D= SS 41 PSD %M - SS 21 4 25 MR & 5 45 391 00 43 A AN 24957, 9 1) e (i 8 108 PSD A (B 386 K .

& 1

2.5 ARE MM

MW PSL S# R 5> # B .PSD 3f Lt

SS HFHM GWI 5952 .GLS.GWW . PSD.ESR,
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CRP & i #H & (r = — 0. 631, — 0. 773, — 0. 321,
—0.312,—0.297.—0.214,% P<C0.001); 5 GCW,
GWE.MAPSE. EF 2 iFE f % (r = 0. 877.0. 773,
0.291.0.776,P<C0.001), SS &M GCW .
GLS.GWW .PSD,ESR,CPR £ i 4 ¢ (r = —0. 592,
—0.693,—0.296,—0.338,—0.321,—0.257,JP<<
0.001) ;5 GWE,MAPSE.EF & 1F 4 5¢ (r=0. 255,
0.297.0.223,P<C0.001), SSHEEMK GWW LiHf .
GLS.PSD, ESR, CPR, E/e” 5 iF #1 % (r= 0. 433,
0.652.,0.472.0. 270,0. 324.0. 366, P<0.001); SS
BEM GWW 5 GWE,MAPSE.EF 2 fi# % (r=
—0.957.—0.693,—0.292,# P<C0.001);SS /%
) GWE 545 . GLS.PSD.ESR.CPR.E/e” & i #|
¥ (r = — 0. 558, — 0. 527, — 0. 330, —0.305,
—0.332,—0.379,# P<C0.001); 5 MAPSE, I %
H.EF 2 1E 41 26 (r = 0. 353.,0. 299.0. 322, P <
0.001), SS B #H K PSD 5%t .GLS.ESR.CPR £
WEAH 26 (r=0.453,0. 511, 0. 467.,0. 355, ¥ P <<

0.001); 5 MAPSE. EF £ fi #§ ¢ (r = — 0. 259,
—0.345,P<C0.001),
3 it it

SS &l LA Ah 73 WA B 58 AE Ry R AE 1 B B fo g M
PG o A B VRIS R I H R SO IS R G g e PR
2FAU] TR AN MR i A B g B TS BR, R
PRI~ SRR 5000 6 PN B ) i e L A Ak I SR i
e St w Msh ko RERE AL . LIS REE S 44 A
LRMAE 75 5 RICBIKE K 0 LR 300 JILET 4
b &GO Sy . I PES SS B3 B R
PR 220 20 WL ) BB 0495 % 2E 2% L0 g 5 v kAR B o
HWE A EER L.

ABIFFE A ] 4 8 75 0 gl R I L R 5K 0 2 e
BB AH S W) E/ e i X BR AL, YR 4R D RE IE & . X It
W] SS F8 35 715 &7 1k T A8 52 58 o (R A8 3 — 2 75 0
B LA 2 00 LW 4 D RE B s e AR B BT R
Jry B S BB A2 I DR X - 10 JIL Ty R 4 0 4 M b A
DR, PRIt I R 5 S T 0 P 5 AR Sfe A 0 ST s PR
B0 LA

AT Ik MAPSE J& 3 A 22 % 3% R 4 1)
REMY A 2. k. AP RWB AL SS BEW
MAPSE fA Ik F Xf B4, EpOE T bk W s, (22
MAPSE 32 Hif £t fif F1 £ B2 AR 19 52 Wil K K 7E — R
Mepe 78 | 20 = N0 R B o 45 22 B i b vz 32 B BR
M. T 4EBE &S B B A O g B (two-dimensional
speckle tracking echocardiography, 2D-STE) n] D/ £
SRR E Y AE Y 250 0 WL RERL A . A Sk
K U 4E 5 6538 B8 A5 .0 3 B (four-dimensional
speckle tracking echocardiography, 4D-STE) 5EZ Iif =
A Hi A5 3 A TR (R B AR AR = 4R A R L O i
T a s 0 s K fi 2D-STE, i 5Z AD-STE & —
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FlA] USRI AN SS B E WG K A2 = DI RE 1Y T 5
B A0 STE X5 4 g7 385 0 iy 8 38 AR Al 0 AR,
ANl B Wit O JULAE S i S A TR L

PSL & —Fp &5 & J5 i far i {5 & STE WP R %
HB AR . 5 STE #Eb . Bk T J5 5 faf (1) 52 W, A 58
R UL H DA 22 = 04 T R S B IE S DA At 5%
P XU A 8 Wi 46 Th BE i A 7 it L AR ST A
gk PSL 28 GWI.GCW .GWE.GWW 5#4% %
e £ 25 W 46 T e 45 bk GLS.MAPSE . EF J% 78 25 Ik 45
[ 25 48 b5 PSD 2 B g AH SCo% , B PSL & 8n)
DAAR G b VA 22 = AR 45 T . GWT J& o A8 A 76 DA il
Sl LR AE S B T 0 LY 4 B ) FE A K RS AR
J1:GCW 35 A A F 420 = S il o i A 2 s
GWE 48 B J& A F 0 JIE 55 1t 04 A7 1 2) e o5 be AL, 28
FURZS K 10026 s GWW 5.0 LY 45 B R A F 55 16 fr
T PR AT, BARL(E 2 05 PSD 2 5 B JUL YA 45 ) 45 1 45
T 280 B0 B K R T A8 PR 22 L AR gE SS
B PSD & F X R4, SS B 3.0 LG A8 5 8500 ik
A% 43R L B O ILET 4 0 48 AN TR) 26 o B 1K 0 I 55
IR 3 RO LI B 7= A B4 AS R S I, 1 2 444
T B LSS RRE B S AR R BEAG . T3 GWW B,
XA LR PSD 5 GWI,GCW GWE & i 4 3¢ .
5 GWW S IEM &M JE

1E 5 IR I e PR AR B CRP & & AR K, &
AP UE B SS R R FE TS S L A R ED T 4SS
B AL FE B 5 CRP AHC, CRP 34 =y SS &
HOAMEONAYE L, A58+ PSL 243 5 CRP
IR R 56, I AT DL AR W ) A 0 == 0 4 T RE 2
. FEAVIEH,SS BE M GLS.GWI.GCW,.GWE
BEMT X B4, LVEF 5% B4 LU B 2% %, 38R
SS & 7E LVEF ki & A 0 WL 45 Th g &% 31, &
B UL 45 4 0 S AT 5503 B AT 5 T HL PSL 2244
1 CRP.ESR i & 52 BH 2 AH 5€ . Bl & 95 F2 388 . & 1
PR A O LA 05 B ) A B A X S S ORI, AR
WF 9 B 5 PR A 0 2 L e WA A o N R A () Y
BABEN— 80 0 2 R,

AT F BB R A TN WA XSS BE
HEAT 20 43 A, o A A OC [l s i — 20 MEIE 9T 5 O
LA ) R (B 8 4k s B T PSL R T R 47 1Y B8 5
AT 3 R TR AR RS RE T L A A R i R B
XU B BR A 2 5 RE A TR R e T e HE B

Zi b rik , PSL R BT LUK ) SS HR 3 Wi IR
W0 22 25 46 ) i B A 2 AT BIOURRPE A 0 T R B 1R
SOFETEs 3 N i =N G SO S B 7 R K o R A N e
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