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Abstract: Objective To investigate the changes of CT cerebral perfusion (CTP) and the application value of nuclear
magnetic resonance proton spin labeling (3D-ASL) and to conduct a comparative study. Methods Multi-slice spiral
CT(MDCT) was used to study the changes of CTP in 22 patients with HAPC. Comparison of CT whole-brain perfusion tech-
nique and nuclear magnetic resonance proton spin labeling technique (3D-ASL) in hemodynamic changes of the brain in
plateau polycythemia. Results With the aggravation of HAPC, CBF of cerebral cortex and white matter showed a down-
ward trend. Except the white matter of frontal lobe and temporal lobe, the difference of HAPC among different diseases was
statistically significant (P < 0.05). Along with the aggravation of, each part of the brain cortex and white matter CBV in-
crease, white matter, and each part CBV difference had statistical significance between different condition (P < 0.05). With
the aggravation of the disease, the MTT of cortex and white matter in all parts of the brain increased significantly, and the
difference of MTT between different parts of the disease was statistically significant (P < 0.05). HAPC patients along with
the aggravation of different level, rCBF is reduced, in addition to the parietal cortex, temporal and occipital white matter,
white matter rCBF differences between different parts of different condition have statistical significance (P < 0.05). ROC
curve was used to evaluate the diagnostic value of CTP and ASL. The two curves were close to each other, and CTP was
slightly better than ASL. Conclusion With the progression of HAPC, cerebral blood flow decreased, blood volume in-
creased, and average blood flow time prolonged in patients with different degrees of HAPC. CTP and ASL had similar ef-
fects, and the former had slightly better value.
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R 1 A S AN EFLE HAPC 3% CBF HIELES

Table 1 Comparison of CBF between control group and patients with different degree of HAPC

A KR4 (mL/100 g.min) ¥ (mL/100 g.min) FE (mL/100 g.min) ¥ (mL/100 g.min) FlE Pl

A R 40.53+6.84 39.15+4.42 35.56+5.53 32.97+5.53* 2972 0.049
SRt 5 45.60+6.52 4370 £4.41 39.49 + 4.02 37.75+ 440 4114 0.015
LAz 5 37.07+6.89 34,74+ 4.74 33.10+2.82 29.97 +2.58* 3.022 0.046
Tint gz 5 456+6.52 44,04 +4.25 39.49 + 4.02% 39.673.72% 3.168 0.04

R 43.87+7.89 38.19 +5.25* 35.1243.10% 3423 +4.38% 5.002 0.007
Frfii 37844583 35.19+3.84 3222+ 1.67 31.90+2.09 4.097 0.016
ARt 1641+2.14 14.89 + 1.54 1490 +1.27 14.87 +2.05 1613 0.209
SRt FR 15.83+2.16 1423 +2.35 13.88+ 1.76 13.87+1.88 1810 0.168
LAt F1 16.14+2.73 15.34 + 1.55 14.15+2.44 12.07 + 1.84%* 4.964 0.007
T A 1436 +2.11 13124130 1228 £2.20% 1166+ 1.71* 3296 0.035

TR A AL BB R R S IRE O S R R . HAPCRER I INE, KW BRI (R CBFY 2 T MR s, IR At (R AUH FR Ab, A3 R
TR ER I SR L
=2 XMMA5ARFEE HAPC Hi# CBV MK

Table 2 Comparison of CBV between control group and patients with different degree of HAPC

i X IR 2 (mL/100 g) % (mL/100 g) 1% (mL/100 ) FEE(mL/100 g) Fff Pl

ARt 3.13+0.53 3214027 343+044 3.81+0.42% 3.747 0.022
S R 3114073 358+034 3.94 +0.49% 426+0.78%* 5442 0.004
At 2.99+0.65 336049 343 +0.60 3.77+0.34% 2.847 0.05

Tint 2.96+0.50 320049 3.62+ 035 3.62+0.42% 4284 0.013
HIR 321048 3.82+045* 3.99 +0.38* 4.14+087* 4310 0.013
el 337+0.67 381053 410+0.71* 4,60 +0.54* 5748 0.03

At R 154+033 1.86 % 0.43 232+0.50%* 2.60 +0.39%* 11.46 <0.001
St R 220£0.53 257+0.64 2.92 +0.40* 331+£0.55* 6.410 0.002
/INEV 1.54+0.33 201037 231 £0.27%* 2.8+0.40%+ 19.174 <0.001
T A 5 1.94+0.44 252+048 3.06 4 0.55%* 3.3240.83%* 9.857 <0.001

W RS RAEE BEER BRI B R BN AR
F3 WEASAFRFEE HAPC B# MTT L

Table 3 Comparison of MTT between control group and patients with different degree of HAPC

L i Bl Hi /s E Fl Pl

A B 5.13+1.03 5.82+0.81 5754099 7.71£2.30% 6.220 0.002
SRz 4.81+0.65 5.55+0.79 6.43 + .87+ 6.77+0.87%* 10.537 <0.001
Az 6.09+0.83 6.82+1.09 7244137 794+ 137* 3.761 0.02

Ttz 468 +0.77 636+0.74 6.11+091% 5.9240.79* 5.561 0.004
R 504098 6.53+1.29% 722+ 1.13* 7.8242.19% 6.315 0.002
Ir. i 520+0.69 5824042 717+ 1.14% 830+ 0.91%+ 23.891 <0.001
ARt F1 637+133 7124121 7.94 4 1.09* 8.67+ 1.32* 5.234 0.005
SRt F1 6.68+0.97 739+ 1.32 8.00 + 1.60* 9.06 + 1.08* 5222 0.005
/RURE 691120 7.51+0.80 9.77 + 1.96** 9.11£0.48%* 9.886 <0.001

T FoR SRR B8R, " Fon S IR AR R R B 2
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x4 XELALEARFFLR HAPC 41 ASL 551231 r(CBF HL#5
Table 4 Comparison of rCBF between control group and patients with different degree of HAPC
i pupiitiil Al I HE Flg Pl
Al B 253.58 +23.82 232752491 22779 + 37.44 191.14+29.29° 1570 0.002
SRz o 398.46 + 33.98 364.83 £ 67.0 349.49 + 56.09 303.36 £ 45.56 4.866 0.008
B2 210.9+33.54 222.51429.93 192.47+36.14 18049+ 15.8" 3.068 0.036
Toimt gz i 210.66 + 19.86 201.15 + 14.50 186.2+32.27 187.5+24.11 1978 0.14
FER 330.0 + 6739 259.6+24.39’ 2989342738 292.16 + 46.90 3310 0.034
el 377.48 + 110.69 339.66 +27.80 323.31+2087 275.69+21.16 3372 0.032
At 67.70 £ 16.26 60.57 £ 11.36 5543+13.28 49.86+5.56" 2937 0.05
St 67.70 19.86 58.88+10.34 56.79 +9.94 5329+1327 1554 0223
LRt F 64.82+37.19 55.06 + 8.02 51.27+7.54 52.149.55 0.792 0.506
T 95 57711057 5424+17.16 53.51+£8.93 44.11£623 3.548 0.027

T TR ARG B8R, "Fon S RA A R R B2 Tt

TF: A By CHRUCH CTP JGAE ML) CBF. CBV. MTT PhZ I S & EGIRIX CRUM B J0 M A 0 S B2 5T S B B BE BB T ST

R R AL 7R . D A 3D-ASL PA R R .

1 B ZH R P Bl o3 % B DI 5 FeS 37 19 St s

Figure 1 The pseudo-color map of each parameter and the display of measuring parts in the region of interest
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Figure 2 ROC curve was drawn by CTP and ASL
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