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Abstract

The usefulness of the left internal thoracic artery (LITA) for aortocoronary bypass grafting is now estab-
lished. Reports of variation in LITA graft function are rare. Graft flow was measured using a Doppler flow
wire to estimate graft function in 27 patients (24 males, 3 females) who underwent LITA grafting to the left
anterior descending artery. Patients were classified into the following 3 groups: Group A consisted of 9
patients with normal left ventricular function and no native flow; Group B consisted of 11 patients with
normal ventricular function and good native flow; Group C consisted of 7 patients with abnormal left ven-
tricular function and no native flow. LITA graft function was also estimated 1 year after operation in 12 of
these 27 patients (4 in each group).

Diastolic/systolic velocity ratio(DSVR)and flow reserve were determined in the proximal, middle, and
distal portions of the LITA graft and native left anterior descending artery before and after papaverine
administration (§— 10mg) . DSVR was significantly higher in the distal portion than in the proximal portion
(p<0.01), but this value did not change after papaverine administration. After 1 year, DSVR in the proxi-
mal portion was significantly higher in Group C than in Groups A or B (p < 0.05 for both). Four weeks
after operation, the flow reserve of the distal portion was significantly higher in Group A than in Group C
(p<0.001). After 1 year, this value was significantly higher in Group A than in either Groups B or C
(p<0.01, p<0.001, respectively). The rate of increase in flow reserve in the distal portion was signifi-
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cantly greater in Group A (23.4%) than in groups B (2.53%) or C(1.94% ; p< 0.05 for both).
The distal portion of the LITA was the best measurement site, since the flow pattern in the LITA graft
varied throughout all portions. Diastolic flow velocity in the LITA graft was dominant in patients with

myocardial damage.

The results indicate that flow reserve of the LITA graft depends on antegrade native coronary flow and

distal myocardial damage.
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B Coronary circulation (flow reserve)
B Cardiac surgery (aortocoronary bypass)
B Graft function

EDoppler ultrasound (Doppler flow wire)
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Fig. 1 Doppler flow velocity was measured in the left internal thoracic artery(LITA)and native

coronary artery

Arrows indicate all measuring points. Diastolic/systolic velocity ratio(DSVR) gradually increased toward

the distal artery.

LAD=left anterior descending artery; APV = averaged peak velocity; MPV = maximal peak velocity;

PVi = peak velocity integral.
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Table 1 Changes in the vessel diameter in all portions before and after papaverine administration

Group A Group B Group C
p value
4 weeks 1 year 4 weeks 1 year 4 weeks 1 year

Proximal (mm)

Before papaverine 2.35+0.44 2.33+0.24 2.35+0.29 2.18+0.22 2.43%+0.33 2.25+0.21 NS

After papaverine 2.68£0.53 2.68+0.36 2.47%0.33 2.35+0.44 2.60+0.31 2.40%0.16 NS
Mid (mm)

Before papaverine 2.10+0.16 2.20%0.27 1.90£0.31 1.78+0.43 2.13£041 2.03+0.30 NS

After papaverine 2.30+0.33 2.43+£0.31 1.98+0.45 2.18+0.42 2.23%0.31 2.10+0.18 NS
Distal (mm)

Before papaverine 1.53%0.13 1.78+0.25 1.67+0.26 1.63+0.49 1.89+0.36 1.75+0.24 NS

After papaverine 1.84+0.22 2.05£0.26 1.78+0.34 1.831+0.45 2.02+0.35 1.90+0.34 NS
Native (mm)

Before papaverine 1.94+0.35 1.95£0.29 1.80+0.24 1.83+0.40 1.88+0.39 1.78+0.24 NS

After papaverine 2.26+0.28 2.15+0.35 2.03+0.29 2.03%+0.45 2.10%+0.21 2.08+0.44 NS

Group A: 9 patients with normal left ventricular function and no native flow. Group B: 11 patients with normal left ventricular
function and good native flow. Group C: 7 patients with abnormal left ventricular function and no native flow.

Values are mean=+SD.
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Fig. 2 Diastolic/systolic velocity ratio at 4 weeks after
operation
DSVR was significantly higher in the distal portion and
native LAD than in the proximal portion. However,
there was no significant difference between values
before and after papaverine administration.
Abbreviations as in Fig. 1.
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Fig. 3 Diastolic/systolic velocity ratio at 1 year after
operation
DSVR was significantly higher in the distal portion and
native LAD than in the proximal portion.
Abbreviations as in Fig. 1.

WEALER IS DHEEA AL CRALERIC M 2 o TR 4 (ZHEFREH
BAICRBITL Tz, ERMEIRY T 7 Mi2id, %
FIBEES OBIAL, PR OFIEZR L2 X b BeBIRY 22 X
FHEMOMKAIRBIEL TS, 00, #kS T
7P RBEOLTEIRE IR LY, IURHEM 2
MEDRET 5 EREEIRS & Rk, $ 5 — 135
HERLLIZ X o TR B EEZ LN 2D Y — i3,
REERRE, WAL EOLBIRICHEZ RIZTE
FIHEINIILL, RAEOHKR 7T 7 MEED
Felh## 7z & OEEMRUNND MFEARIET 5 Z & 12
LBHENIKTH D, TDOLOENWENRD S 7 b
& L COMRERHIE, EMEZ T 7 MIBVWTHRT S
RETHHLEZ LN,

DSVRIEIZ AR TIEIBHE, CH L LB L THMMIC
BEWEmERLZ:. COBRBIIBE, CHICBVWTR
FTAREBROIETHEMEICL 22 EX 5B, —F,
CEHICBVTIIRHERRO LHEESTFLET 51
o, HOCHAHSHEY, KHRTH L Y ILEHICEL
OMEEHERLL) ETELDEEZONSE. LAIL
MERITIZARE, BEICOMBOLHEEIRFL T
WA DB BEENE LRV, WEEDOBEEDZEH
HELTWBHMIERTIE, AEEXELB LI
ZolzkZEzbhb. Lk X ) DSVRIEIL KM O M
HER, DFOREER EICKWICHEINS Z L HTRE
Inz.

—%, FREEICOWTIE, M4B%CABIIBEIC
HxTHVWEmEZRL, CEICHLTRARICEHES



302 EHH - %E - E Ee
Table 2 Comparison of diastolic/systolic velocity ratio at 4 weeks and 1 year after operation
Group A Group B Group C
4 weeks 1 year 4 weeks 1 year 4 weeks 1 year
Proximal
Before papaverine 0.851+0.14 0.75£0.01 0.99+0.28 0.75+0.21 1.24+0.14 1.10£0.07*
After papaverine 0.98+0.28 0.80%0.14 1.11+0.07  0.78%0.15 1.52+0.21 1.33+042
Mid
Before papaverine 1.85+0.21 1.38+0.64 2.08+1.63 1.55%0.78 2.14%£0.07 2.00+0.49
After papaverine 1.73%£0.21 1.4510.64 235+141 1.83%0.68 2.20£0.07 2.10£0.85
Distal
Before papaverine 1.95+0.32 1.95%0.01 2.70+0.65 2.03+0.76 2.62+0.64 2.55+0.28
After papaverine 1.80%+0.14 1.68+1.56 2.59+1.13  2.10%+0.60 1.90+0.28 2.30+0.42

*p<0.05 vs Groups A and B at 1 year after operation.
Values are mean=+SD.
Explanation of the groups as in Table 1.

Table 3 Flow velocity in the distal portion of the left internal thoracic artery before and after papaverine administration

Group A Group B Group C
4 weeks 1 year 4 weeks 1 year 4 weeks 1 year
Before papaverine (cm/sec) ~ 27.0+11.08  23.0£9.35 32.7+£2205  31.0+7.87 56.0£11.88**8 44.8+10.63*
After papaverine (cm/sec) 48.7+18.54 445+12.40 42.7+28.21 415%10.54  68.31+14.87 61.81+11.90

*p<0.05 vs Groups A at 1 year after operation. **p<0.001 vs Group A at 4 weeks after operation. $p<0.01 vs Group B at 4 weeks

after operation.
Values are mean=+ SD.
Explanation of the groups as in Table 1.

Table 4 Flow volume and flow reserve in the distal portion of the left internal thoracic artery

Group A Group B Group C
4 weeks 1 year 4 weeks 1 year 4 weeks 1 year
Flow volume (ml/min)
Before papaverine 24.64+11.11 29.30+£11.50  28.69+13.21 31.79+12.52 67.28+21.19 56.12%25.70
After papaverine 53.16+24.11 77.24+29.48  38.14+16.62  53.86126.13 104.89+41.72 88.63£31.95
Flow reserve 2.211+0.28 2.69+0.24 1.58+0.77 1.62+0.25* 1.55+0.23** 1.58+£0.21***

*p<0.01 vs Group A at 1 year after operation. **p<0.001 vs Group A at 4 weeks after operation. ***p<0.001 vs Group A at 1 year

after operation.
Values are mean=+SD.
Explanation of the groups as in Table 1.
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Fig. 4 Comparison of interval changes in flow reserve
in the distal portion
Increasing rate of flow reserve in Group A was signifi-
cantly higher than in Groups B and C.
Explanation of the groups as in Table 1.
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