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[ Abstract] Objective To investigate the feasibility and reproducibility of volumetric CT-based time
maximum intensity projection (t-MIP) for quantitative assessment of calf blood flow in patients with severe

lower limb ischemia before and after stem cell transplantation therapy. Methods Sixteen patients with
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severe lower extremity ischemia who underwent preoperative single-leg stem cell transplantation were
prospectively enrolled. Single-phase computed tomographic angiography (sCTA) was performed before
treatment; while 320-slice CT perfusion (CTP) , ankle-branchial index (ABI) and Wong-Baker FACES
pain score (WPS) were performed before and after treatment. Differences in the quality of blood vessel
between the t-MIP and the sCTA images were compared by Mann-Whitney U test. Two observers
independently measured the calf vessel volume in order to assess the blood flow status of the calf before and
after stem cell transplantation. Intra-class correlation coefficient (ICC) was calculated between the two
observers. The difference of calf blood flow between before and after therapy was tested by paired 7 test.
Pearson correlation analysis was used to study the correlation between calf vessel volume and ABI.
Results All the 16 calves were included in the analysis. The quality of the calf vessels shown on t-MIP was
significantly better than that of the SCTA including vascular CT attenuation values, signal-to-noise ratio
(SNR) , contrast-to-noise ratio (CNR) (P<C0.001) and subjective scores (P<C0.05).The sCTA images
showed 23 collateral vessels, while t-MIP images showed 45 collateral vessels, with the significant
difference between them (P<C0.05).The volume of blood vessels increased after operation (P<C0.05), the
consistency of the vessel volume assessment between the observers before and after treatment was
excellent (ICC=0.897, 0.906). ABI increased after operation (P<(0.05). The difference between
preoperative and postoperative WPS was not statistically significant (P>>0.05).No significant correlation
was found between the calf blood flow measured by vessel volume and ABI (P>>0.05). Conclusion
The t-MIP based on volumetric CT improves the display of blood vessels in the calf. The calf blood flow
status of the patients with severe lower limb ischemia before and after stem cell transplantation can be
quantitatively evaluated by calculating the vessel volume after CTP.
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(effective dose,ED)[k=0.0008 mSv/(mGy-cm) .
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Tab 1 Baseline clinical characteristics and sCTA findings in the 16 patients before treatment

Patient  Age Rutherford stage

No. (y) Gender (preoperative) Preoperative sCTA findings

1 40 Male Stage V Multiple occlusions in left below-the-knee arteries

2 30 Male Stage V Multiple occlusions in right deep femoral artery, anterior and posterior tibial arteries

3 53 Male Stage V Focal occlusion in left posterior tibial artery

7 o Male Stage V ﬁiﬁiﬁ ::Tcelf;ions in right superficial femoral artery, popliteal artery, anterior tibial artery and

5 39 Male Stage V Focal occlusion in left popliteal artery

6 58 Male Stage V Multiple occlusions in left superficial femoral artery and popliteal artery

7 47 Male Stage V Distal occlusions in right peroneal artery and anterior and posterior tibial arteries

8 57 Male Stage V Focal occlusion in right below-the-knee arteries

9 34 Male Stage V Near total occlusion in left popliteal artery

0 e Male Stage V Itjl(;c\jh(l);(itlsciinairrt}clreiisuperficia] femoral artery and popliteal artery , multiple occlusions in the
11 36 Male Stage V Near total occlusion in left popliteal artery and blow-the-knee arteries

12 49 Male Stage V Multiple occlusions in right below-the-knee arteries

13 46 Male Stage V Multiple occlusions in right below-the-knee arteries

14 52 Male Stage V Multiple occlusions in left below-the-knee arteries

15 57 Male Stage V Multiple occlusions in left below-the-knee arteries

16 41 Male Stage V Multiple occlusions in left below-the-knee arteries
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P<<0.05) o & WM AE M - -MIP AR 09 148 CT {H .
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0.02) mSv, K5 CTPH ED #(2.14+0.03) mSv,2
K CTP 1Y A & 5 50 & ¥ 78 % 200 Bl N (1~
20 mSv/4E)",

A

The vascular volume is 18.12 mL before treatment (A). The
vascular volume become 33.59 mL after treatment (B). The t-MIP
image after treatment shows more collateral vessels (red arrows). t-
MIP: Time maximum intensity projection.

E2 5335BMBENNMERE(A)FIASE(B)t-MIP E &
Fig2 The t-MIP images before (A) and after (B) treatment

from a 53-year old male patient
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Tab 2 Comparisons of image quality and collateral scores

Objective scores (median, IQR)

Attenuation 375.95 199.45
<0.001
(Hu) (285.55-411.15)  (156.10—270.63)
33.93 14.38
SNR <0.001
(19.20-55.68) (9.69—24.93)
49.21 13.70
CNR <0.001
(30.82—73.63) (10.06—29.17)
Subjective scores
68.59 51.26 <0.05
(mean)
Coll s s
Collateral scores 18.59 11.96 <0.05

(mean)

IQR: Interquartile range; SNR: Signal noiseratio; CNR: Contrast

to noise ratio.
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WL Z )X AR HT AT PEAG 19— BB ICCHE
4 0.897 #10.906, ARJ5 ABUE AR AT I (P<<0.05) ,
AR S ARJF WPS A BA Gt & X (U=105, P=
0.347) , T 4K IR J7 BTG /R 1 A RS ABTZ JH]
RKB AR AL (P=>0.05,% 3)

R3 THRBERT G /R M SR RIT R
Tab 3 Imaging and clinical evaluation before and after stem

cell therapy (T£s)

Vascular volume (7 + s, mL)

Reviewer 1 26.80+12.48 33.88+19.61 <C0.05
Reviewer 2 28.23+7.34  34.07+12.13 <C0.05
1CC 0.897 0.913
ABI(Z £5) 0.59+0.39 0.67+£0.31  <<0.05
WPS (mean rank) 17.94 15.06 =>0.05

ICC: Intra-class correlation; ABI: Ankle-branchial index; WPS:
Wong-Baker FACES pain score.
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