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Comparison of Diagnostic Usefulness of Multi-Channel CT

Perfusion and Conventional Brain CT in the Acute Pontine Infarct
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Purpose: CT perfusion (CTP) is an important modality in the diagnosis of acute Index terms

stroke, and the range of its use is gradually expanding from supratentorial to whole Acute Pontine Infarction

brain stroke. We assessed the diagnostic value of multichannel CTP in comparison Multidetector CT Perfusion

with conventional CT (CT) in acute pontine infarct. Conventional CT

Materials and Methods: CTP and follow-up diffusion weighted magnetic reso- Diffusion Weighted Magnetic Resonance
nance imaging were performed in 74 patients diagnosed with acute pontine infarct Imaging

among 178 suspicious ones. Diagnostic accuracy of CTP and CT was evaluated and
quantitative analysis was performed to define the factors that may influence the
detection rate.

Results: In the diagnosis of acute pontine infarct, the sensitivity, specificity, and ac-
curacy of CTP was 56.8%, 91.4%, and 77.0% and of conventional CT scan was
47.3%, 93.3%, and 74.2%, respectively. There was no statistically significant differ-

ence. Receiver operation characteristic curve revealed both types of imaging to Received October 12,2012; Accepted October 23, 2012
have diagnostic usefulness (p < 0.01) in acute pontine infarct. Among the factors Corresponding author: Myung Soon Kim, MD

. . L . Department of Radiology, Wonju Christian Hospital,
that may affect the detection rate, infarct volume was found to be statistically sig- Wonju College of Medicine, Yonsei University,
nificant (CTP: p < 0.01, CT: p = 0.01). 20 lisan-ro, Wonju 220-701, Korea.
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Conclusion: This is the first study that analyzed the difference between CTP and CT in E-mail: KmO328@vyonselacks

the diagnostic accuracy of acute pontine infarction. Both CTP and CT are useful diag-

nostic tools although CTP seems to have a slightly higher detection rate than CT. Copyrights © 2013 The Korean Society of Radiology
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Fig. 1. Toggling table technique.
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A. The scanner obtains images during a single rotation at location upper half location of the object.
B. Table moves upward to locate the lower half of the object under the X-ray tube.

C. Scanner obtains images during a single rotation at location.
D. Table moves 4 cm in the opposite direction to the original position.
E. Second cycle of scanning is repeated.
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Fig. 2. A case of abnormal finding on conventional CT, but not identified by CTP in right pontine infarction. Three days before examination, this
66-year-old man experienced dysarthria and left side weakness.
A, B. Early conventional CT scans show abnormal hypodensity (arrow) in the right pons (A: precontrast CT scan, B: enhanced CT scan).

C. All CTP maps confirm the absence of perfusion abnormality in the right pons.

D. Follow-up DWI of MRI, obtained 1 day after stroke, shows infarction (arrow) in the former ischemic portion of the right anteromedial pons.
infarct volume: 0.501 mL, diffusion restriction value: 1893.3 (mean).
Note.—CBF = cerebral bloodflow, CBV = cerebral blood volume, CTP = CT perfusion, DWI =

2 BASI9T, ¥ 5k CTP Y CT 7+ 2tk
AHoZ BASIHOH, p value < 0.055

Lo = AT Table 1).
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F/dukF A 0] ZIcke CTP7F RIZe, S0l Aok Zt+
7} 56.8%, 91.4%, I211 77.0%%aL, CTO RiIzte, Eole, &
She = 247} 47.3%, 93.3%, 1213 74.2%BCH Table 1).

7k Z-go] FFs vl QIALR= AR (volume) 7F S
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diffusion weighted imaging, MTT = mean transit time

5 CTP ¥ CTofA19] XIekgo] p < 0.01 2
A2 2|07} QIITHTable 2).
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Fig. 3. A case of positive abnormal finding on CTP and but not identified by conventional CT in right pontine infarction. One day before examina-
tion, this 51-year-old man experienced dysarthria and left side weakness.

A, B. Early conventional CT scans appear normal in the right pons (A: precontrast CT scan, B: enhanced CT scan).

C. All CTP maps show perfusion abnormality (arrow) in the right pons.

D. Follow-up DWI of MRI, obtained 1 day after stroke, shows infarction (arrow) in the former ischemic portion of the right anteromedial pons.
infarct volume: 0.976 mL, diffusion restriction value: 669.5 (mean).

Note.—CBF = cerebral blood flow, CBV = cerebral blood volume, CTP = CT perfusion, DWI = diffusion weighted imaging, MTT = mean transit time
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Fig. 4. \lolumetric measurement of the infarct lesion. Boundary of the lesion was drawn and then the volume of the area was automatically cal-
culated.
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Table 1. Comparison of Sensitivity, Specificity, and Accuracy between CTP and CT (n = 178)

TP TN FP FN Sensitivity Specificity Accuracy p Value
CTP 42 95 9 32 56.8 914 770 0.093
CT 35 97 7 39 47.3 93.3 74.2

The McNemar test showed significant differences at p < 0.05.
Note.—CT = conventional CT, CTP = CT perfusion, FN = false negative, FP = false positive, TN = true negative, TP = true positive

Table 2. Relative Factors of Abnormal Positive Findings of CTP

Gender Age CT Positive Map on CTP Signal (Mean) on DWMRI  Infarct Vol. (cm®)
1 M 70 P CBV, CBF, MITT 2004.7 1.77
2 M 50 P CBV, CBF, MITT 2716.5 2.02
3 F 69 P CBV, CBF, MITT 12225 1.8
4 F 67 P CBV, CBF, MITT 1710 3.34
5 M 66 P CBV, CBF, MTT 640 1.15
6 M 81 P CBV, CBF, MTT 21833 246
7 M 71 P CBV, CBF, MITT 3576.0 0.649
8 F 47 P CBV, CBF, MITT 1990.7 247
9 M 73 P CBV, CBF, MITT 1983.3 0.754
10 F 70 P CBV, CBF, MTT 1883.9 0.875
11 M 61 P CBV, CBF, MTT 1866.9 2.17
12 F 74 P CBV, CBF, MTT 2653.4 1.29
13 F 72 P CBV, CBF, MTT 1748 1.287
14 M 61 P CBV, CBF, MITT 33184 1.23
15 M 67 P CBV, CBF, MITT 3864.9 1.48
16 F 79 P CBV, CBF, MITT 24194 0.464
17 M 74 P CBV, CBF, MITT 2502.7 0.87
18 F 84 P CBV, CBF, MTT 2313.6 0373
19 M 53 P CBV, CBF, MTT 2020 1.287
20 M 68 P CBV, CBF, MTT 983 1.255
21 F 64 P CBV, CBF, MITT 3217 2.65
22 M 77 P CBV, CBF, MITT 2548 1.35
23 M 69 P CBV, CBF, MITT 35758 2.07
24 M 61 P CBV, CBF, MITT 832.6 1.15
25 M 55 P CBV, CBF, MTT 1865 0374
26 F 70 P CBV, CBF, MTT 1303 0.896
27 F 59 N CBV, CBF, MITT 1159.3 134
28 M 76 N CBV, CBF, MITT 1911.8 1.64
29 M 55 N CBV, CBF, MITT 1894.2 0.891
30 F 76 N CBV, CBF, MITT 1214.4 0.844
31 F 82 N CBV, CBF, MTT 2943.2 1.41
32 M 69 N CBV, CBF, MTT 1524 1.608
33 F 52 N CBV, CBF, MTT 669.5 0.976
34 M 56 N CBV, CBF, MITT 2005.0 1.07
35 M 68 N CBV, CBF, MTT 2219.6 1.1
36 F 66 N MTT 1928.0 1.55
37 M 80 N MTT 1477.0 0.322
38 F 70 N MTT 723 1.31
39 M 47 P MTT 1315 1.59
40 F 79 N CBF, MTT 32784 1.63
41 M 63 N CBF, MTT 3567.0 0.717
42 F 77 P CBV, CBF 886.1 0.422
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Table 2. Continued

3 31 MEFFMOIM CHEEAE B HASIEES BTt AR HAL

Gender Age CcT Positive Map on CTP Signal (Mean) on DNMRI  Infarct Vol. (cm®)
43 M 70 N N 2692.8 0374
44 M 48 N N 12313 0.443
45 F 82 N N 3371.2 1.28
46 M 70 N N 2552.2 2.79
47 M 45 N N 3566.2 0.576
48 M 82 N N 1987.4 0.706
49 F 72 N N 1573.7 0.353
50 M 70 N N 1800 0.163
51 M 68 N N 2166.3 0.448
52 M 75 N N 2190.0 0.232
53 M 44 N N 22789 0514
54 F 61 N N 17220 0.338
55 F 77 N N 2021.1 0514
56 M 77 N N 1857.8 0.441
57 F 71 N N 2089.6 0.424
58 M 66 N N 1393.0 0.3849
59 F 64 N N 2405 0316
60 M 90 N N 785 0.269
61 M 75 N N 3518 2.16
62 F 77 N N 710 0.654
63 F 66 N N 2124 1.02
64 M 67 N N 1126 0.533
65 M 53 N N 33923 1.51
66 M 60 N N 1974.4 1.19
67 F 67 N N 600 0.48
68 M 80 P N 2397 1.1
69 M 67 P N 1893.3 0.501
70 M 52 P N 1602.5 0.559
71 M 68 P N 1402 0.601
72 F 65 P N 2886.0 134
73 M 65 P N 32446 132
74 M 69 P N 17723 0.369
cr p <001 p <001 p =086 p=001
CTP p =049 p <001

The ROC curve showed significant differences at p < 0.05.

Note.—CBF = map of cerebral blood flow, CBV = map of cerebral blood volume, CT = conventional CT, CTP = CT perfusion, DNMRI = diffusion weighted
MR imaging, MTT = mean transit time, N = negative finding, P = positive finding
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