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Clinical value of Tp-Te interval and Tp-Te/QT ratio for predicting coronary slow flow
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[ Abstract] Objective: To study the relationship between T-wave peak to end (Tp-

Te) interval, Tp-Te/QT ratio and coronary slow flow (CSF) phenomenon, and evaluate the
predictive value of Tp-Te interval and Tp-Te/QT ratio. Methods: From January 2017 to
October 2019, 230 patients who underwent coronary angiography in Chenzhou First People's
Hospital were included, and were divided into CSF group (n=118 cases) and control group
(n=112) by diagnosis. Characteristics basic data of these patients were recorded. The coronary
blood flow was measured by thrombolysis frame number (TFC), which was calculated with
indicators of thrombolytic therapy for myocardial infarction (TIMI). The values of Tp-Te interval
and QT interval were measured by ECG workstation, and Tp-Te/QT ratio was calculated. Pearson
correlation analysis was used to analyze the relationships between Tp-Te interval, Tp-Te/QT
ratio and TFC. Logistic regression was used to predict risk factors of CSF. The receiver operating
characteristic (ROC) curve was drawn to explore the predictive value of Tp-Te interval and Tp-
Te/QT ratio for CSF. Results: Compared with the control group, Tp-Te interval and QT interval
in CSF group were significantly longer, and TP-Te/QT ratio was higher (all P<<0.05). There was a
statistically significant positive correlation between Tp-Te interval and Tp-Te /QT ratio (r=0.426
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and 0.363, respectively, both P<<0.05). The results of logistic regression analysis showed that Tp-

Te interval and Tp-Te/QT ratio were independent risk factors for CSF phenomenon. The area under

the curve of Tp-Te interval for predicting CSF was 0.750, and the cut-off value was 120.5 ms with

71.5% sensitivity and 75.6% specificity. The area under the curve of TP-Te/QT ratio for predicting
CSF was 0.692, and the cut-off value was 0.20 with 76.4% sensitivity and 80.2% specificity.
Conclusion: Tp-Te interval and Tp-Te/QT ratio, measured by ECG, are significantly correlated

with CSF, which could be used as potential landmarks for predicting CSF.

[ Key words]

STERBIIKIE M (CSF) IRFR “Y Z581E”, f%
FRGET 1972 4, HAR SUR TR B IR S AR A7
FEBHZEE TR SN ke , (R SEER Sl ik Hh BAE 3R
I B IR S GE SR R AR B R ok
ZHYBEWASWTN CSF, I 2 50 i A O
PRI 7%, CSF JCHH 2 AIRASRFAE I R b
SR A mg , BRI 2 SRR IR ER BAE . O
BRHERNRER, PRERNEE ST, B
B ZFp P K520 CSF A& (R ALl i AT 28
P, etk sh ks RERE AL . B TIREZREL . W
B Ty fieg B ik S A % S I 48 5 CSF % VI G, CSF
SHE N A PR ORI H RO TR PR SR A AU

OB T AR (Tp-Te [BIHA ) 2 %
PR RO IR s bR U, BRI, T
WEfE Y Tp-Te [MIHAAAEA G, Tp-Te [ AT LUK
B 28 B RE A B , IR E Ak bR s
Tp-Te [F]3Y] A 4K AT 2 28 PO R O 20 LA 6
S TR bR, (A F5E AR Tp-Te [ 5 QT [A]
WM HME ( Tp-Te/QT L ) #HXTF Tp-Te [A] 3] fE
TV Af e s O 2 AN MY ANBIFSR B TERRST Tp-Te
[E]3 . Tp-Te/QT HAEXT CSF ImRTRMANAE , #E—2
PRE CSF B RAMH
1 X&57H%

1.1 B %

YEHL 2017 4F 1 H %] 2019 4F 10 H THEIH T4
— N R EBE 2 ATk sl ki 52 10 & 230 4,
434 CSF 4FIXFIELH . CSF 4 118 4], T
Jii, 12 CSF ;X REALEE 112 ], M R By it
R, AR IR S0 kI S H B RS T A
WAL E R, AR . IR EFR A (BMI) 4§
Bl ARRA R PR BT S WIL, RIS
A BB R
1.2 ANikFedbirAn

MRMAVEEI L& ME, ZOoFEK,

T-wave peak to end; Tp-Te/QT ratio; Coronary artery; Slow blood flow

P VR ESE G . M2 PRI . b B . O Dy
Wiz, HCLAL FRE . SERMEO IR N . il
s U JIUREZE AR B (TIMI ) it 335 v e it
# (TFC), TFC MAREER Bk, Mikse
FITF b 4 € 2 bR AL Tz v i Sk 52 T s A I8
WSS TFC<<27 Mt, WA AXTREZE , 82 bR 3
kA7 S0 T 20%, HL TFC>27 i, |4 A CSF 4 .
1.3 AT ik
1.3.1 iRk BE SR M &= LA
Z %t Axiom Artis DFC ( ) H 75 E 75 ] /A #] )
AT IR AR B ki 52, FEANd A e H i
PR B 3 B R A R LTS, A B AR
W RZH, R Judkins FARMEATHESE , LA 30 M /s 11
TR 5 7038 1 45 e IR Bl Dk o S B, A A e
RSk 2 B4 ARG, A bR Bk 2= /0 H 2 A4~
IR TE R 3G YL Ik 30 K 148 70% LA I AR
FE RS A — T, DA S 5% 500 18 2 bR sl ik 53
SEAR i A B J — 1t
132 LHEME R MECG-300 0 H T /E¥
(0 A bt 22 3 v Rk A BRA ) e O L
FIT A BV E R [F]— 24256 = 5 A WF 58 A 03 M 58 7
BBE A BEE UIE A LR R SOh Bk IO
P, H B i e S — kL HE PR S SRk A2 300 LT
A2 e 100 ] G Al v, T 35747 P F WS T 38 95 2 4 7
E o
133 LHEEESEARNE QT MMM & QT Al
4 QRS MG 2 T LS ny e, f—SFH R D
sk S AL, DUE TR BCR BOR T I H
S R LIRS PN

TP-Te [a] 13l & Tp-Te/QT At 5 : TP-Te
)39 A AN T 30 T2 28 T R s A sk el 1l B, LA Vs
ST GE , MGESE 3 A0 st A BCEEE
AT R 252 Tp-Te [BIHH, S UL Tp-Te/QT HLAE
AT



] B ML A5 906 2 s 2022 4F 1 45 49 55 1

Int J Cardiovasc Dis, Jan. 2022, Vol. 49, No.l * 55

1.4 it F o

KGR SPSS 25.0 X EEVE T 0.
A HHEPORE USR] ¢ K56, 2220 1] HL AR 2
IR % 7 2243 F1( One Way ANOVA Y LSD-1 #5615 5
THECTRLR 5 K656, >R FH Pearson AH 23 #1 X%F
Tp-Te [A13] . Tp-Te/QT A5 TFC WIAH S MEIEAT
43, F logistic [1IH35%} CSF faks R R k74T,
Il it 2z E TAEZE (ROC 4k ) 4347 Tp-Te
(B} . Tp-Te/QT FL{EX} CSF AT HHE . P<<0.05
HEFAFRITHE L,
2 #R
21 WmAEHF—MTFR

WAL E BB, PES]. BMIL, 8% ik
MALEF . w5 % B s 2 (A IH 5 % ( HDL-C )., IR
JEHE HAHERE (LDL-C ), RAHEEE (TC), =M
HI( TG ) Ffatrm 2T RG22 . Wk 1.

22 WHAEFTP-Teld . Tp-Te/QTIALRY Lik

Xt R0 AH He, CSF 41 883 /4.0 L 8] Tp-Te
[ . QT Al W 4K, Tp-Te/QT HL (i 1
K (PI<0.05), L% 2,

R2 WHEBETp-TeldH. QTEIHA. Tp-Te/QTEL{ERILLE:

ZH 5 n Tp-Telili#/ms  QTIM/ms  Tp-Te/QTELIH
CSF4]l 118  101.34%£9.54 377.36%£25.60  0.26+0.03
R4 112 80.17+8.78  331.25429.08  0.24%0.02

P <0.001 <0.001 <0.001

2.3 Tp-Telal . Tp-Te/QTIALL K 3 hk dn ik
ik JE 09 AR RS HT

& i Pearson #H 3¢ 43 #4351 %F PR 41 A
Tp-Te [A} .\ Tp-Te/QT HAE 5 TFC WO R AT,
gL IR Tp-Te A1 A Tp-Te/QT H(HYY S TFC &
WEIEASE (r=0.426 1 0.363, P #4<0.05),
2.4 logistic™= )2 T &1 B &

®1 WE—BEUBLLE VEHLEE 1. % 2 P<<0.20 DL KR SRk IR B

W[ ( CSFlﬁlﬂg) (X‘J‘«H@I\%) P A BEAFAE SRR I3 b, il it Z 1 & logistic [7]1IH 43

n= n= > i
Br it — 25 PEAl Tp-Te ]9, Tp-Te/QT LL{EH 5 CSF
M) (%) 55 (46.61) 64 (57.14) 0.110 f9CTE, % B Tp-Te [ 1] (OR=4.356, 95%ClI :
BMI/kg-m™ 25.52+3.15 26.07+3.83 0.237 1.834~10.348, P=0.001 )‘ Tp—TC/QT Hﬁ{ﬁ (OR:
SRRy 71164655  69.97+7.08 0.187 4.075, 95%CI 1.554~10.683, P=0.004 ) /&= CSF k&
g4 /mm-Hg" 127.15£8.52  129.06+9.99  0.120 el ERE (P<0.05), 1L 3.
&3 /mm-He 7420+8.73  72.32+8.14 0.093 2.5 Tp-TeRl K. Tp-Te/QTHALXTCSF 49 7R 1F
pii|
MU YLET/pmol L™ 75.15+1523  72.08+12.83  0.101 N
i pmo 214 Tp-Te [AJHI%H CSF f) ROC ik, L 120.5 ms
HDL-C/mmol-L" 1454043 1.384£0.29 0.147 ﬂzj‘:fﬂi(ﬂl“ CSF B"J”ﬁ‘}ﬁﬁ, éﬁ% Tp—Te Im%ﬁ H/‘J ROC
LDL-C/mmol-L’" 2634066 2502061  0.123 H £k F AR 0.750, RAE N 71.5%, FE7E N
TC/mmol-L" 4424082 4594075  0.103 75.6% ;LA 0.20 /E AT CSF A SHE, Tp-Te/QT
TG/mmol-L" 1.3140.36 1.2540.23 0.132 FLAF ROC ZET A 0.692, REUE N 76.4%,
PR N 80.2%. WL 1.
% 3 logisticEATMCSFA& £ MBI E &

HEHRIR EVEES 4 brifEiR Wald P OR 95%CI
Tp-Telfl ] 1.472 0.441 11.111 0.001 4356 1.834~10.348
Tp-Te/QT ML {H 1.405 0.492 8.163 0.004 4.075 1.554~10.683
P50 0.143 0.086 2.778 0.096 1.154 0.975~1.366
AR 0.109 0.069 2.520 0.112 1.115 0.975~1.275
I JIUEF 0.272 0.161 2.873 0.090 1313 0.958~1.799
HDL-C 0.183 0.112 2.687 0.101 1.201 0.965~1.495
LDL-C 0.642 0.430 2228 0.136 1.901 0.818~4.419
TC 0.770 0.508 2.296 0.130 2.159 0.798~5.843
TG 0.348 0.257 1.826 0.177 1.416 0.855~2.345




* 56 =] B ML 506 2 25 2022 4F 1 55 49 4555 1 4

Int J Cardiovasc Dis, Jan. 2022, Vol. 49, No.l

1.0 =
08 T
w 06T g
=
LY
04 It e eI
¢ - Tp-Tela )]
; —Tp-Te/QT LAt
02 f —ZEA
0.() 1 1

0.0 0.2 0.4 0.6 0.8 1.0
1=t
Bl 1 Tp-Teidl#i. Tp-Te/QTLLEAIROC B

3 it

SR 2 ik L R B 1) 45 4 7= A 1 A A BEL
IR N FEFE MR CSF 1 E N R 1, B fos k&
B, CSF BHEEIEH ARSI BT, R
CSF &Ml e 5 RM RV A . A4S N J DIREZ 4
CHCIANUATTIIRA R . WA R —A LA S TS
YIRS o, T 3 S 142 1 45 i AT sk o
RERYEE LR 10T, AT Sl ok AR SRR 1l iy AU
S| IO | 0 M= X A G (| AN ) 6 L B
Jik ok AR A AL 1M AT B34 AT RE S CSF I A 56 17,
WATIRF VA Wos, CSF B E 0O I & R A
FET 2R R

QT[] HH AC 2 0o WE B # A1 52 W Fr 75 B[]
Tp-Te [RIIFE R QT I A —& 4, TELE IR
W B O A PE B D7 TS QT [a) 3 B 5 AL, Wi
PR E TR = O H . Tp-Te/QT HAE
FEXTE 2, BEAZHER BMI (95200 , I PR w7 & 4%
JEH . FSE R, Tp-Te [T Tp-Te/QT H.{H
AT e 2 52 W A AR 2 ) B 1R, 3 WA Sy 2 1
VIR A AL TR AR AR AU 0 i P AR 1 7
Brugada ZE & 1iE . < QT ZEAAE . AEJEM:C AL AN
O AVEIE RS T, Tp-Te [ EK S5 5ET- 3 A 14 fin
Ao M WFSEERE Tp-Te [)IFN Tp-Te/QT H{E X
CSF MW A A7 85 22 58 o

A RN 12 250 M58 RGEBHR K
AR, RN 2 e AR B K il 3 2 15 $L A= 3
b R A IR P Acar 4 P L B ML
OB WAGES 25 RN AHSE, M R
PR S C RN R A, AN -6 T,
5 TFC R IEAHIC, D R M 0 n] FH T fi# B CSF

BFOLEEWMH KA. AT CSF 4.0 i K
Tp-Te [MMIZE K, Tp-Te/QT LhfE T, HLAHEH: 5
Hr 2 7x TFC 5 Tp-Te [a] ] F1 Tp-Te/QT LK AH 14 2

EADG, &8 & 5 CSF KA UIRR, X5

Tenekecioglu &5 " 75 25 5 —2(.

AL [T T RE Tp-Te [MIIAN Tp-Te/QT L
{82 CSF i Sr iR R 2. Tp-Te [ LA 120.5 ms
Dyl SHE, B CSF A4 57 B2 R R AU BITE 70%
A L5 Tp-Te/QT FUAE LA 0.20 Syl FL{E Fi CSF 1
i S B R R I 75% AL A — 5 B PRI
WA, AHBFSE R BT FHAY Tp-Te [ 3. Tp-Te/QT Lt
(ENEB PO RN NS BRGNS (BT S B S BN D
IR/ EZIBEL 2

i L Jrik , CSF [ L ] Tp-Te (]3], Tp-Te/
QT A5 CSF B & MK, Tp-Te A1, Tp-Te/QT
FUABL AT JH T 95000 CSF & . ARWFEFEA /N HL
R HUETE, X ARG TR A T 2 SRR I T
REAFTESZ I I A SR AR IS0, BTN ), 4551
A REA ey , AR T b — 258, TR IR ER PG
Tp-Te [A]3] . Tp-Te/QT HLAEXT CSF A HUEAMEL

2 £ x ™

[1 Dogan M, Akyel A, Cimen T, et al. Relationship between
neutrophil to lymphocyte ratio and slow coronary flow[J]. Clin
Appl Thromb Hemost, 2015, 21(3):251-254.

2] SRR, B EIE. SRS M RS R[], RO
A2, 2015, 36(5):312-315.

[3] Sanghvi S, Mathur R, Baroopal A, et al. Clinical, demographic,
risk factor and angiographic profile of coronary slow flow
phenomenon: a single centre experience[J]. Indian Heart J,
2018, 70 (Suppl 3):S290-S294.

[4] TR, AN, MR, G5, SEEAR S IR LR B R P A5
[7]. "PABSE 2 5IRTT 243, 2012, 26(11):1048-1050.

[5] Zhao ZW, Ren YG, Liu J. Low serum adropin levels are
associated with coronary slow flow phenomenon[J]. Acta
Cardiol Sin, 2018, 34(4):307-312.

[6] SRRV, K, =TT, 45 SEARBIK I I ISR A RBIF5Y
VR[], e AR R 2R 4%, 2015, 34(3):330-333.

[7] Elamragy AA, Abdelhalim AA, Arafa ME, et al. Anxiety and
depression relationship with coronary slow flow[J]. PLoS One,
2019, 14(9):¢0221918.

[8] Tambe AA, Demany MA, Zimmerman HA, et al. Angina
pectoris and slow flow velocity of dye in coronary arteries—a
new angiographic finding[J]. Am Heart J, 1972, 84(1):66-71.

[9] IR, SRR, ThARHE, A RO SR IS 3 6 X e
ARBDRA M AL 70 B I RER A ()], A AR
243k, 2019, 28 (5):387-391.

(T#% 59 7)



] B ML A5 906 2 s 2022 4F 1 45 49 55 1

Int J Cardiovasc Dis, Jan. 2022, Vol.49, No.l

¢ 50 .

RUVERA AR P AT PRAT , R AR SE A o 2
TR RTHE AR
=4 TEE JRHCS SMRHAR BFAR R A 5245, SERS
WEFAR 4t A, A4 FARMES , FG I
NERUNYA % NI D I I3 S e W15 1 o N i
FEARRETE R, AR I R AR T2 —

ﬁﬁjﬁﬂmﬁﬁ-ﬁﬁﬁﬁﬁéﬁ%&*¢ﬁ
2, AT TOORMBEE LR, A FARRCRIE,

%%?%Hmﬁmmikﬁﬁﬁiﬁﬁﬁgﬁﬁ
SEAEHT, Al B AR AR E T RIS, eI
MBS . TEAL 82 flEFH T, (A 1 il
DR AR Pt JECA 9 BEAR U BB T, 7E AR 1 AR IR
FA
2 F x W
[1] Zamorano JL, Badano LP, Bruce C, et al. EAE/ASE

recommendations for the use of echocardiography in new

transcatheter interventions for valvular heart disease[J]. ] Am

[2]

B3]

[4]

[5]

Soc Echocardiogr, 2011, 24(9):937-965.
Mika Mori,Tsuyoshi Yoshimuta,Miho Obhira, et al. Impact of
real-time three-dimensional transesophageal echocardiography
on procedural success for mitral valve repair[J]. J
Echocardiogr, 2015, 13(3):100-106.
Gloria Tamborini,Valentina Mantegazza,Marco Penso,et al.
Predictive value of pre-operative 2D and 3D transthoracic
echocardiography in patients undergoing mitral valve repair:
long term follow up of mitral valve regurgitation recurrence
and heart chamber remodeling[J]. J Cardiovasc Dev Dis, 2020,
7(4):46.
BRI, AR, R, S BRI OSSR AN
TR RUE TR )] E AR SME R 2R, 2019,
17(2):84-86.
Cuartas MM, Davierwala PM. Minimally invasive mitral valve
repair[J]. Indian J Thorac Cardiovasc Surg, 2020, 36(Suppl 1):
44-52.

OfcA%:2021-09-20 #5127 :2021-12-06 )

(ARl - T 8% )

(L% 56 1)

[10] Kalay N, Aytekin M, Kaya MG, et al. The relationship
between inflammation and slow coronary flow: increased red
cell distribution width and serum uric acid levels[J]. Turk
Kardiyol Dern Ars, 2011, 39(6):463-468.

[11] Saya S, Hennebry TA, Lozano P, et al. Coronary slow
flow phenomenon and risk for sudden cardiac death due
to ventricular arrhythmias: a case report and review of
literature[J]. Clin Cardiol, 2008, 31(8):352-355.

[121  &RE WA, T Uz, % O B TH A ) R R
R[], TR AR DRI 248, 2018, 20(8):885-887.

[13] Kors JA, Ritsema van Eck HJ, van Herpen G. The meaning of
the Tp-Te interval and its diagnostic value[J]. J Electrocardiol,
2008, 41(6):575-580.

[14] Tenekecioglu E, Karaagac K, Yontar OC, et al. Evaluation of
Tp-Te interval and Tp-Te/QT ratio in patients with coronary
slow flow Tp-Te/QT ratio and coronary slow flow[J]. Eurasian
J Med, 2015, 47(2):104-108.

(151 JWMISE, FLELL, BRakSk, 55, SEmPO I 3 52 8 ST
S K I AR O ILIRLAE VE (1], AR A SR Ak,
2018, 27(4):277-281.

[16]  JAZEAR, PRIGERL, THERR. SebIR SRS I iR 5T e 7],
[ PO ML 4%, 2009, 36(6):339-341.

[17]  SKBHE, WA, A8 I, 45 TR Bh bk M il s 0 200 2 e e

[18]

[19]

[20]

(21]

[22]

KA 58 SRRSO LM G T AR DS E A BT[], AR R
2EERFE R (R TRR), 2020, 17(4):320-326.
Satish KV, Garre I. Predictors of coronary slow flow
phenomenon: a retrospective study[J]. Nephron Clin Pract,
2019, 4(2):85-91.
Kup A, Uslu A, Demir S, et al. Tp-Te interval and Tp-Te/QT
ratio may be predictive of idiopathic ventricular tachycardia
in patients with frequent outflow tract premature ventricular
complexes[J]. Acta Cardiol, 2021, 76(6):605-610.
Ali M, Girgis S, Hassan A , et al. Inflammation and coronary
artery disease: from pathophysiology to Canakinumab Anti-
Inflammatory Thrombosis Outcomes Study (CANTOS)[J].
Coron Artery Dis, 2018, 29(5):429-437.
Kayapinar O, Ozde C, Kaya A. Relationship between the
reciprocal change in inflammation-related biomarkers
(Fibrinogen-to-Albumin and hsCRP-to-Albumin ratios) and
the presence and severity of coronary slow flow[J]. Clin Appl
Thromb Hemost, 2019, 25:1076029619835383.
Acar GR, Akkoyun M, Nacar AB, et al. Evaluation of Tp-e
interval and Tp-e/QT ratio in patients with rheumatoid
arthritis[J]. Turk Kardiyol Dern Ars, 2014, 42(1):29-34.
OMcA%:2021-05-15 1427 :2021-11-17 )
(ARGl - e )



