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[ E] Bm:atreeth il g s [Sﬂ“'fﬂ%(complete left bundle branch block , CLBBB) 23t avl, S 8¢ q W KRR B
A R H 55 119 B & B R S ALK 20 UEE 1 4% (single-photon emission computed tomography myocardial perfusion imag-
ing, SPECT-MPI YRS B TR B ik 1 5 (coronary angiography , CAG ) B TR B K AL R 14 1 (coronary computed tomog-
raphy angiography , CCTA ) T2 Wi Y #5740 I 55 (organic heart disease, OHD) A SGVE . Fa3%k : MUBUE /0B 1 882 BilbnE 12 5
L HL 2 BT CLBBB f % IR I 4 H: SPECT-MPI . CAG J CCTA (15 o 0oL ] av L 056 QRS A BR B I L 5T PR %
PRUE , S3HT q i S B O R A OCH: . R AL T 157 1R  UESC AT OHD W E 122 61(77.8%) , HorfravL F:5k
O q B 56 1(45.9%) o avL IR o P BT OHD AY4ES7A% K2 S B0 (870 91 A2 97.19% 71 98.2% 0 15 av L SRHK q Bk Sk H.
£ OHD 11 CLBBB R E M L , avL S B q % 1Y 58 2 SPECT-MPI FF il A5 44 220 25 WA K 25 A5 (end systolic volume , ESV) Fil%T
TR (end diastolic volume, EDV) i E T2 (P < 0.001) , 11 2200 & S 14321 (left ventricular ejection fraction, LVEF) & T
B (P <0.001), BOS EIFIZE PR DG/ HT B8 CLBBB R avl S:15 o I O B PR IR A1 1 B 5 SPECT-MPIL IR A5 A8 22 00 %8
ESV .EDV MILVEF TG PEAHSePE . 4518 : CLBBB & av L FHEH Bl q I 5 7 5 A9 200 00 A8 A 56, 5 q 5 A s B 4R 18 B T A
A R R T AR G

[REIA] e ARSI TR 5 q I s avL 0K ; 48 BT O IR
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Correlation between q wave in avL and organic heart disease in patients with complete
left bundle branch block

ZHANG Shimeng,ZHANG Hengli, CUI Chang, GU Kai, CHEN Minglong

Division of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To determine the prevalence of q wave in avl, prescribe its characteristics, and evaluate the correlation
between the ¢ wave in avL and organic heart disease (OHD )verified by gated single-photon emission computed tomography myocardial
perfusion imaging (SPECT-MPI)and coronary angiography (CAG )or coronary computed tomography angiography (CCTA )in the patients
with complete left bundle branch block (CLBBB). Methods: A total of 1 882 CLBBB patients were initially involved in the study, and
the results of SPECT-MPI, CAG and CCTA were collected. The prevalence, duration and amplitude of q wave as well as the duration
and amplitude of QRS complex in avl. were measured, on which the correlation between q wave and OHD were analyzed. Results: In
this study, 157 patients were involved finally, and 122 of which (77.8% ) were confirmed with OHD by SPECT-MPI, CAG and CCTA.
Septal q waves were present in 56 of the 122 OHD patients(45.9% ) [ OHD (+)q(+)group . Specificity and positive predictive value of
q wave in avL for OHD were 97.1% and 98.2% respectively. Comparing with the CLBBB patients in OHD (+)q(-) group, the CLBBB
patients in OHD (+ ) q(+) group have larger end diastolic volume (EDV) (P < 0.001)and end systolic volume (ESV) (P <0.001) , but
lower left ventricular ejection fraction (LVEF) (P <0.001). Scatter chart and correlation analysis showed no significant linear
correlations between the duration, amplitude, areas of q wave and the left ventricular ESV, EDV and LVEF verified by SPECT-MPI.

Conclusion: Occurrence of q wave in avl, in CLBBB patients indicates serious left ventricular disease , but there is no linear correlation
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between the characteristics of q wave and the severity of left ventricular disease.

[Key words] CLBBB;q waves;lead avl;organic heart disease

56 4 M 22 RS2 A% 5 B T (complete left bundle
branch block, CLBBB) & & Az 4 Ff0 I A B
i H 4k & T FEA O 1 520 (heart failure, HF ) 532
R INE R R RGN s SN e e T B T It
BN AN TR 25 B A0 S WUHR RO B AR, 11— 25 I
HF | {2 3 2 95 fF Je R 3G hn a8 = KUB: . H i
CLBBB JE 25 J2 T s JRAE IR 4 5 s 8 32 B AR 1
AR L E BRI

IEHCHEAE T avL V5 Ve S5k H B HIBE g
P HRTIG PRI )32 B CLBBB 2 Wikr i i,
P T V5 F V6 FEK B FE q B i EkIS T avL FEEE AT
DU ER q 3 , CLBBB Hi % avl 8K q Il 5 88 Fibk O E
J (organic heart disease, OHD) [ AH 5& 4 £ 41 5% &
W, AW B LEWTSE CLBBB % avL S q 1 &
Az B AR, X LA T A A BT DA & I 5 25 T
PO IR A D

1 X&MTTE

11 *%

[ 857 531 2009 4F 1 H —2018 4F 12 7 75 R 5t 2
P72 — B B Bt 42 2 b i 12 33K O Fl PRI A A
I12 Wi CLBBB 1 (% o AT i - D0 AL ]
QRS [E]4] > 0.120 s, V1 . V2 SHC 5 52 M) QS 1Y
rS B, V5. V6 Ik 5 T 98 1 R 5 ; Qe O
RSN OH; OFIR=18 2 s IEZ I TR &
B AR AHLBTZ (single-photon emission computed to-
mography myocardial perfusion imaging, SPECT-MPI)
K2 s G4z 32 5 AR 3l ki 5% (coronary arteriography ,
CAG) B IR 3l ik i1 55 HIL W7 2 1M 45 1 52 (coronary
computed tomography angioplasty , CCTA) K2, 2%
29 A 157 il CLBBB ¥ . AHFIT 28 = Be 8 Bl 5 &%
ASHEHE, BT A BB BRI R
1.2 ik
1.2.1  AFZE

Fiv A A 15 58 <Al 5 91 /4 SPECT-MPLLCAG
B CCTA 64547 JC OHD H§ H 43y OHD BHA:2H [ OHD
(+) 4, 122 6 1A OHD FAPEZL[ODH (=) 41,3531 ],
PR O L 18] avL S BCA JC g itk — 2843 2 OHD
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(+)q(+) 41 (56 1) ,OHD (+)q(-) 41 (66 %) .OHD
(=)q(+) 4 (1)) .OHD (=) q(-) 4 (34 5] ) 4 4~
Mo AR R EEL TR
122 ARRsE BN E5H

PrifE 12 S0 HLUE (Fx 7402, 48 A A, HA)
W25 0.1 mV/mm , E 4R A 25 mm/s, B0 H
K 2= A% 5 A RUE JBS Y QRS . ECG
i )5 FH Adobe Acrobat XI Pro {4 (Adobe 2 7 , 28
U, I FE AR AL A < avl FHEY QRS AR 2
PRI 5 o e B A5 5 q B I BR B4R o q I im AR
(q wave’s area, QWAr) & S q I A B BRI LA q i1
PRIFPRLL 20 /R AE SUH avL BB q IR IR 4 X HE S
[F] S R AR R LU A . O BTl 2 70 IE R B2
(ANJE SPECT-MPL, CAG J CCTA K2 25 5% ) I
Kats.
1.2.3  SPECT-MPI %#7

AEE A RS T # K S > Te- AR 5 T
FH 57 I (*"Te-methoxyisobutyl isonitrile, " Tc-MIBI)
925 MBq T 1.5 h J5 47O LI T R 4 , R H SPECT
£ 45 (CardioMDI7 E.CAM, KA A 7], Hroi %) A
853 Bt 20 AE K 25 FH (end systolic volume,
ESV) | /& 0> % #F 53K K %5 B (end diastolic volume,
EDV) K 7c 0 % ) 1L 43 24 (left ventricular ejection
fraction, LVEF) .
1.3 “itsri

e SPSS210 G5 HHMERET R AT 1 2
HAFA IES 0 # DB bR 2E (3 £ 5) FOR ,AFF
GBS LA S B0 535 (BB [ M (Pas, Prs) ] 36
NP RAR R DR (F 338 o o IR ELECR T
ST AEA ¢ 5 56 5 AE S48 Mann-Whitney U 555, 73
AR ER AR R, o T — o 2B i < S
K Fisher KRGS0 . AU E =50 B/ (CEC PR+
B ) x100% , 4 5 1 = FL B P/ CEC B+ Al B 4 )
100% , BH 4 751 I {8 = 22 B 1/ C L BH P + 4B BH ) X
100% , BH P ¥ 0 {6 = 2 93 e/ (o B P + i B 2 )
100% o >R FHHI BT FNZR A AR A 73 R 70 B avL
SIK o B PR i 0 A A S SPECT-MPL TN A5 1)
e BERRAEESHI RN, P <0.05 N 2254
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2.1 CLBBB %% avlL $H qik K £ &

104E 1 1 882 1] CLBBB ft & rh 3L 465 fi i
I avL S BE q I, CLBBB H 3% avL 0k q Il & 4R %
H24.7%.
22 e RAZ TR AT

OHD (+) 215 OHD (-) 41 FLLL R b B

OHD (+) 2H f5 75 14 I A5 R S PR 20 g Fed | Jfg
I O S DA SV R RS OHD (- ) 20 8 35 W ik
2 (P¥ <0.05) , A 29.0 JE P22 (New York Heart
Association, NYHA ).Lo DI RERH B F % (P < 0.001) , H
Ml an AR % PR B I I S G TR RS SR bR
TEM AR Tege i 722 5 (R 1) . OHD(+) 44
R TR R, OHD (+) q(+) LB MR DL
P I R B B2 T OHD (+)q(-) 4L,
HoA 4RSS NYHA OIIRE i PRAER AR5 88K

F1 NABEFRARELZRIIILL

Table 1 Baseline demographic and clinical characteristics of the involved patients

) OHD(+)%H (n=122) OHD(+)4] OHD(-)4
AL A (=36)  q()(n=66) Pl (n=122) (n=35) P

T (X +s) 62.1+10.9 635114 0.473 62.8+11.2 63.4+13.7 0.748
Hn(%) ] 42(75.0) 17(25.8) <0.001 59(48.4) 19(54.3) 0.537
NYHA OTIREST R [n(%) ] 0.108 <0.001

| 6(10.7) 12(18.2) 18(14.8) 30(85.7)

Il 16(28.6) 22(33.3) 38(31.1) 5(14.3)

m 24(42.9) 25(37.9) 49(40.2) 0(0.0)

v 10(17.8) 7(10.6) 17(13.9) 0(0.0)
R LR [0 (%) ] 23(41.1) 39(59.1) 0.047 62(50.8) 20(57.1) 0.509
BRI (%) ] 18(32.1) 15(22.7) 0.243 33(27.0) 7(20.0) 0.399
SER (0 (%) |

g pe] 47(83.9) 55(83.3) 0.929 102(83.6) 16(45.7) <0.001

ifabr 12(21.4) 7(10.6) 0.100 19(15.8) 10(28.6) 0.043

NS 24(42.9) 27(40.9) 0.828 51(41.8) 6(17.1) 0.007

S 5(8.9) 14(21.2) 0.062 19(15.6) 1(2.9) 0.089

Bativs 1(1.8) 5(7.5) 0.208 6(4.9) 3(8.6) 0.684

R 6(10.7) 11(16.7) 0.062 17(13.9) 4(11.4) 0.919

Bl 37(66.1) 44(66.7) 0.945 81(66.4) 4(11.4) <0.001

K e 9(16.1) 8(12.1) 0.530 17(13.9) 1(2.9) 0.130

% PRI X 23(41.1) 23(34.8) 0.480 46(37.7) 0(0.0) <0.001

PAE A OHD(+)q(+) 415 OHD (+)q (=) ZH 0] FL#5 s P, OHD (+) 415 OHD (=) 4 i Fb 4

JREMEA W) 22 S g it L (FR 1),
2.3 OHD Fab2a % 4 & R Ao & B 4547 AF 1k
OHD(+)q(+) 4L A OHD (+)q(-) 413 OHD £
BN TR B WU B et bR Sl k0 s , 1 I 24 £
H OHD B ik 22 S Gt 22 0 o 760 HL I RRAE
D7 T, P ZH R0 F DA S avL 25K QRS B FR
R 2z T G 2Fm (£ 2),
2.4 CLBBB &% avl 8% q A AE
I A 56 5 avL T 5K 3 8L q 3% IFFE A OHD 1Y
CLBBB H & q I i FR 4 0.030(0.026,0.037) s, I
40.103(0.077,0.174) mV, 1 £ 4 0.001 6(0.001 0,
0.003 0)s-mV LA} q/R }30.14(0.10,0.24) . H:FH

13 4] (23.2% ) CLBBB 35 q Il i FR > 0.04 s, 13 17
(23.2% ) q/R > 1/4, AN 52 420 2 9 B Q I 12 Wi
i
2.5 CLBBB &% avlL 8% q 7k 5 OHD #4948 % 1%
ODH (+) 415 OHD (-) 41 CLBBB /& 41 avL %
B q P 1Y & A2 2R 43 I R 45.99% F12.9% , 2% 5741 48
T4 3 L(P<0.001), CLBBB & avl. FH I g
P T OHD A BUEAE R S | BE: S0 i 0 B
TR 53 501K 45.9% .97.1% .98.2% 1 34.0% ., OHD
(+)HW L5 Hr R , 3T OHD (+) q(-) B
OHD (+) q(+) £ H ¥ SPECT-MPI I illl 15 (1) 22 0> %5
EDV J ESV B 3#3K (P <0.001) , 1] LVEF & 3%
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Table 2 Comparison of OHD spectrum and ECG index in CLBBB patients with OHD
S NN 258 OHD(+)q(+)41(n=56) OHD(+)q(-)41(n=66) P1H
AL IR (%) ]
CAD 9(16.1) 14(21.2) 0.469
DCM 40(71.4) 38(57.6) 0.112
CAD+DCM 1(1.8) 5(7.6) 0.292
IR 1(1.8) 2(3.0) 1.000
oAt 5(8.9) 7(10.6) 0.757
DHLEISEL
DFK /min, % + 5) 78.6 + 14.9 772 14.8 0.624
QRSHFFR(s,x +5) 0.152 +0.024 0.146 + 0.022 0.177
QRSHRME mV, M(Pss, Pss) ] 0.720(0.560,0.963 ) 0.733(0.497,1.037) 0.640
Al (°) -18.0(-39.0,18.8) -19.0(-43.3,11.0) 0.507

Hofth: OHD (+) q (+) AL ALFEFPRE 0o L 2 681 L B T Co S 2 461, w3 S OO 1481 5 OHD (4 ) q (= ) AL A 55 S RSO UL 2 491 ST A O i
5 L GO LA 18] PSS 1O LG 2 19 K PR EERE-C> LR 1451, DCM : dilated cardiomyopathy, Pk AL ARG s CAD coronary heart disease, Ak Eh

JoE Lo RS

%3 CLBBBEEavL S8 q i 5 SPECT-MPI Frill8H A0 E RS HWE XM
Table 3 Correlation between q wave in avL and volume parameters of left ventricle certified by SPECT-MPI in CLBBB pa-

tients
LOERRSEH OHD(+)q(+) 41 (n=56) OHD(+)q(-)41(n=66) P1H
EDV (min,x + ) 336 = 151 214 £ 121 <0.001
ESV[min, M(Pss, Py ] 260(191,352) 149(76,215) <0.001
LVEF[ % ,M (P, P:s] 16(13,21) 26(17,39) <0.001

TRE(P<0.001,%3) . #F—20R RS B R 4tk
AH O 0 B 2 0 q e e B 4 1 &% TfT R 5 SPECT -
MPI FTAS ) 22002 EDV \ESV & LVEF JGHH i £k 1
AH S (I FR vs. EDV:r=—0.275, P=0.042; 5} FR vs.
ESV:r=-0.289, P=0.032; i} B vs. LVEF:r=0.291, P=
0.031; J% & vs. EDV: =—0.090, P=0.512; 4} & vs.
ESV:r=-0.105, P=0.444; J& I vs. LVEF:1=0.133, P=
0.334; 1f FH vs. EDV: r=—0.176, P=0.199; Tii X vs.
ESV:r=-0.196, P=0.151; [fii 1 vs. LVEF:r=0.240, P=
0.078, K1),

3 4t it

MR O T R G R, IE R O BRI
S ) A 8] B 38 I 22 ) A B B bl ) dt, 7RO LT T
V5 K V6 1™ Az o A B [R]85 (VT 30 ms ) 19 71
[ () B o 1, 043 25 5 AR avL B AT LA 3
[ B q 2. CLBBB B F T 22 o S0 A% 5 k3R 5 3 ]
B R A ] 2 R A 1) 42, O HEL I SR B CLBBB S T
V5 F1V6 FERHIFR q T 2%, G A LR I avL S
AT FEAE /N S . BEAEJC CLBBB i avl
K o I K A2 BRI BIEGY , AW 538 2 X A ot 3 10 4F

O F PG [0 85437 2 B CLBBB JR 3 avL 1K q %
KA F N 24.7% , MAEFEA f BP0 IE%% 79 CLBBB
BE LR R 45.9%, FPE CLBBB & 5
avL T q o

WA 2R B A D LT, CLBBB & avl,
SR ATAELER /N q I . ATFSE & 38 CLBBB (%
av L I H PR o TR0 OHD B S5 60 B 2 A1
Wi (97.1% .98.2%) , 27~ CLBBB 23 avl Tk q I
A HE A B Y o 28 g BPE Q e IR >
40 ms FI/SPR0E > 1/4 [F) 56 R P PRIE, A8 58
45 OHD f#) CLBBB 3 avL F-1k q I FHFR 4 0.030
(0.026,0.037)s, o > 0.04 s Jy 1341 (23.2%) ;q/R N
0.14(0.10,0.24) , Hoi > 1/4 FH3 1341 (23.2% ) , K&
BN I 2 MU BRI Q P2 Wit o

BT AE SR 2R T 22 G T I [R]RE O LB AE 1Y
CLBBB & 7E 1 (avL V588 V6 I Al H PLIA] B q
P ARG OHD (+) q(+) 2 £ 35 JE i Co e
F2 % DCM (40 ], 71.4% ) , Fo vk S CAD (9 4],
16.1%) , 5% 5 DCM 5 CAD (1 4], 1.8%) . IT4F
K, 2 FH R FEM T RZEZ R q B Selvester
QRS BT 514 DCM 5 & CAD [ CLBBB [ & L Il
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A i B ) C -
1000 =-0.275 8007 . 1=-0.289 80 r=0.291
—~ 800 .+ — — 1 e — i . —
3 s P=0.042 - 600 P=0.032 S 60 . P=0.031
£ 0007 - = 4001 Sy & 401
Z 4001 HT. ., =~ A 2 oy
E 5004 ...P.: . = 200 .‘.?:.. 3 . = 201 % .
0 T T 0 T * T 1 0 ° T T 1
0.00 005 010 0.15 0.00 005 010 0.5 0.00 005 0.0 0.15
qUERTRR () q I RR () qIEHTRR ()
D _ B} -
1000 =—0.090 8007 ==0.105 80 =0.133
~ 8007 .0 P=0.512 ~ 600 ° P=0.444 = 60+ . P=0.334
— = .
£ 0007 . = 400 ez = 40
L] . = T ette o . T :
Z 400 e e 2 7 Loyt 0 = L
3 A 3 Je® K] Je* .
0 T T 1 O T T 1 0 T T 1
00 02 04 06 00 02 04 06 00 02 04 06
q EPRIF (mV) qIEHRIE (mV) q EPRIF (mV)
G i H i I i
1000 r=-0.176 8007,. r=-0.196 80 r=0.240
~ 8007ec P=0.199 ~ 6007 P=0.151 < 607 . P=0.078
—_ IS .
000, = 400 {1y . & 401
E 400';‘:;5'._:\'..\ ; ‘m’.c . g .2: .
. = 4P, ° d . i LY * .
= 2007, | 200 e =20 ﬁ?;w../
. 0

0 . . . 1
0.000 0.005 0.010 0.015 0.020
q IR (s-mV)

0 . . . 1
0.000 0.005 0.010 0.015 0.020
q IR (s-mV)

0.000 0.005 0.010 0.015 0.020
qIET (s mV)

CLBBB {3 OHD (+) q(+) W20 N avL 55k q il 2805 SPECT-MPI IR (4 420 5 25 SRS B R A VR /0T o A s avL B o A
FR5 EDV AHIEHE ST 5 B ravl, S5 o P BR5 ESV A0 5 Cravl, 16 o P RS LVEF AH5EME/MT 5 D - avl 15 SR IR 5 EDV AH &2
W3 B avl S QI IRIF-S ESV AT s F e avL S EE ¢ BARIE 5 LVEF M1 OEHE T 5 G avL S BE ¢ BT S EDV AT IEPE T s He avl S8 q %

TS ESV AHSEME M HT ;12 avD 3R q U LS LVEF AHSEE 7087

1 #E|EMECHER CLBBB £% avL S8k ¢ Ik IR RIER EFR 5 SPECT-MPLET I 210 ERESHHE X

Figure 1 Correlation between duration, amplitude, area of q waves in avL. and volume parameters of left ventricle certified

by SPECT-MPI in CLBBB patients with OHD

P IR B0 far  HE =5 28 B S8 6 i AR e pE ) (B
Selvester QRS B3 1133 B8, AN Tl IR M) . A&
W FEXT A avl FHE q i — 2000 i B AR AT
OHD (+)q(=)ZH## ,0HD (+)q(+) 4 FH e 03
EDV .ESV i Z K (P <0.001), 17 LVEF & % F
F% (P <0.001) , #&/1 avL S HK 1 B q 9% 1) CLBBB /&
B HE T REPE R R . BRAEXT O JULEEAE A
H ST A QWAL 7E/ N AR SE B it Ar 0 3
FEFE RN ARG B AT R PO ] B 2k
PEAHICAE 73 B A 3 avL FeBK o B FR HR iR A T AR
SPECT-MPI il 15 19 /20> % EDV ESV & LVEF Jo
RO , 4278 av L S BK q AFIE 5 28,0500
70 P R TG A S

AHIE 5T A B s [T B /NRE A 5T, AR
OHD B2 T avL F:3K q B BHPE B3 HoA 14, Al fig
XG5 RAFAE—E M . LAk, SPECT-MPIL I
A2 WO WU B A bn i, (ELC IERE TE R Hh T4 A
FEBT MR &Y 53 5 A D2 DL SR B ib R 2 LU TR
IR Z N o 75 Bk — 2 WF5T I8 IE CLBBB &

avL FIC q B 1 HH X0 P R AR BDA R0 = B[R] D
AIRTT RSAE R 52

CLBBB i avL REL I q I 5 E A AL L=
B G H q U PR PR IR B TR R 5 A O e AR
RPN VW e = B RTINS A L PSS A W oL I L 7 9
BRAN (R s FE A A R R B ) Iz F R, Bl avL &
I A58 T i R B U3 o 7R R S B v, A 2%t
avL 3 B q 2 1Y CLBBB 547 554 1 A 545 27
PEAL K VIR, DASE BT 2 B8 35 A T 8 A i I IR
P AN PR G UG JT IR B AR E TR
mH 1
(&% wk]
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