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[ Abstract] Objective To evaluate the impact of CT attenuation correction (CTAC) on
intelligence quotient (IQ)-SPECT/CT and low energy high resolution (LEHR)- SPECT/CT myocardial
perfusion imaging (MPI). Methods Thirty-one patients (21 males and 10 females, aged 49.4 + 12.01
years) with confirmed or suspected coronary heart disease were subjected to resting MPI from
May 2018 to Octorber 2018 in the First Hospital of Shanxi Medical University. All patients were
subjected to IQ-SPECT/CT+CTAC and LEHR-SPECT/CT+CTAC on the same day. The visual
analysis and myocardial uptake of five myocardial segments (apical, anterior, lateral, inferior, and
septal walls) were compared before and after IQ-SPECT/CT CTAC and after manual coordination, as
well as before and after LEHR-SPECT/CT CTAC. Paired ¢ test was used for comparison between the
two groups. Chi-square test was used to compare the rate. Kappa test was used for consistency
analysis. Results (1) Visual analysis results were as follows. The IQ group was compared with the
LEHR group without CTAC. Two nuclear medicine physicians were double blind and had high
agreement (Kappa value = 0.795, P<0.001). The sparse rate of myocardial segments of the IQ group
was 77% (24/31), which was much higher than that of the LEHR group by 23% (7/31) ( x’=16.52,
P<0.001). Owing to the high sparse rate myocardial segments of 1Q, the original image and manual
reregistration the MPI and CT images were analyzed. After re-coordination, the distribution of apical in
the IQ group was found to be sparse (16%, 5/31), and the difference between the LEHR group (23%,
7/31) was not statistically significant (y’=0.103, P=0.748). (2) Results of myocardial uptake were as
follows. Compared with the previous 1Q-CTAC, the myocardial uptake values of the apical wall
[(65.71£25.69)% vs.(58.68+20.39)%], anterior wall[ (204.23+43.24)% vs.(184.66+41.22)%], and septal
wall [ (316.19+47.43)% vs. (270.034£65.33)% ] significantly decreased after CTAC(=4.014, 4.232, and
5.473, respectively; all P<0.05). Meanwhile, myocardial uptake increased in anterior wall [ (204.68+
41.14) % vs. (211.81£35.04)%], septal wall[ (319.13+44.90)% vs.( 350.87+44.24)%], and inferior wall
[(185.48+31.06)% vs.( 228.67+29.45)% ] of the LEHR group after CTAC(=-2.471, P=0.019;
=—5.968, P<0.001; and =—11.311, P<0.001, respectively). After IQ registration, compared with
previous CTAC, the myocardial uptake values of anterior wall [(212.06+33.59)% vs. (204.23+
43.24)%], lateral wall [(372.84+39.37)% vs. (355.81+46.79)%], inferior wall [(219.13£25.10)% vs.
(191.58433.06)%], and septal wall [(335.00+36.84)% vs. (316.19+47.43)%] obviously increased
(==-2.497, P=0.018; =2.672, P=0.012; =—7.632, P<0.001 and =—3.557, P<0.001, respectively).
Conclusions The distribution of inferior and inferior walls of LEHR-SPECT/CT CTAC was
compensated, whereas the distribution of apical, anterior, and septal walls became sparse after 1Q-
SPECT/CT CTAC. In the IQ-SPECT/CT acquisition mode, overcorrection likely occurred after CTAC,
and this situation was significantly improved after re-coordination.

[ Key words ] Tomography, emission-computed, single-photon; Tomography, X-ray computed;
Attenuation correction; Myocardial perfusion imaging
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Fig. 1 Comparison of myocardial perfusion imaging before and
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after intelligence quotient-SPECT/CT CT attenuation correction
and manual coordination (female patient with hypertension, 63
years old)
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Table 1 The radioactivity distribution of left ventricular wall after intelligence quotient-SPECT/CT, low energy high resolution-SPECT/CT CT

attenuation correction and intelligence quotient-SPECT/CT CT attenuation correction manual coordination (case)

WARTTE IR LS iz TEE [ia] BE it (FiE)
IQ-SPECT/CT CTAC)H 0 7(F6i) 0 0 17(Fi 24*°
LEHR-SPECT/CT CTAC)5 7(Fi i) 0 0 14(%M2) 0 7
IQ-SPECT/CT CTACT- S it J5 5(HiEi) 0 0 15(%M2) 204Mz) 5

. F, % 5 LEHR-SPECT/CT CTAC 5Lk, 2R A4512ER X (x*=16.52, P<0.001). 1Q: #fi; SPECT: M1 AHHHH L
EEBA; CT: HEAVUAZEREAR; AC: T IE; LEHR: {KEE=/HER
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Table 2 Comparison of left ventricular wall radioactive uptake value before and after intelligence quotient-SPECT/CT CT attenuation

correction and after manual coordination (%, X+s)

BAR05 ¥ R HiTKE EE T EE IF] B
IQ-SPECT/CT CTACH 65.71+25.69 204.23£43.24 355.8146.79 191.58+33.06 316.19+47.43

IQ-SPECT/CT CTAC)R 58.68+20.39" 184.66+41.22° 351.58+49.27 203.26+30.18 270.03+65.33"
IQ-SPECT/CT CTACTF-shficfiiJi 59.65+19.08" 212.06+33.59° 372.84+39.37° 219.13+25.10° 335.00+£36.84°

. %, % 5 IQ-SPECT/CT CTAC FitHlL, 22FA %1158 X (=-7.632~5.473, P<0.05) . 1Q: &fE; SPECT: ¥ttt KEHTEM
WA CT: HEHURZERAR; AC: FKIE

3 LEHR-SPECT/CT CTAC Hij i 760> 345 5 BE M UM PEREHUAE LB (%, Txs)
Table 3 Comparison of left ventricular wall radioactive uptake values before and after low energy high resolution-SPECT/CT CT attenuation

correction(%, ¥+£s)

WARTT DR HiTEE i TEE [l B
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LEHR-SPECT/CT CTACJ5 63.10+£19.08 211.81+35.04 363.96+38.49 228.67+29.45 350.87+44.24
iz 0.947 —2.471 -0.593 -11.311 -5.968
PlH 0.351 0.019 0.558 <0.001 <0.001
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