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Ultrafast Computed Tomography
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(Abstract) i .

Computed tomography (CT) is a useful imaging technique for evaluation of pul-
monary discases, bul conventional CT is not useful for evaluation ol pulmonary
funclion. So lar, the method ol diagnosis for a functional image ol the lung included
only a technique of nuclear medicine. Ultralast CT(UFCT) has recently been applied
to the diagnosis of pediatrie pulmonary disease. This technique offers a minimally
invasive method for a quantitative and dynamie imaging evaluation in infants and
children. The use of dynamic CT employving a rapid sequence of scans allows mea-

surement of dynamic lung attenuation changes during respiration. Using this tech-

nique, UFCT is useful l'or pulmonary functional analvsis.

monary functional diagnosis.
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In this review, recent lindings of UFCT are described locusing or pediatrie pul-

Ultrafast computed tomography (UFCT)
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Fig. 1

a : Measurement of threshold in methacholine inhalation challenge (Dmin-Rrs,
Dmin-P0.) by ascillation and tePO: method. With inhalation ol an incremental
challenge of methacholine, respiratory resistance (Rrs) increased. When Rrs
reached about twice the baseline value, inhalation of methacholine was stopped and,
instead, bronchodilator was inhaled. (1),(2),(3),(4) : points of pulmonary ventila-
tion and perfusion examination with ""Kr,

b : Pulmonary ventilation and perfusion image use of ""Kr during methacoline inhala-
tion challenge. (1) Before inhalation challenge, (2) | min before threshold, (3)
threshold point, (4) after bronchodilator inhalation.
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Fig.2 Serial ultrafast CT scans of 3mn
sections in a patient with asthma.

a @ Mild asthma attack occurres.

b : After bronchodilator inhalation
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Fig.3 Ultrafast CT image of an 8-month-

old boy with chronic lung disease.
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regions of interest (ROIs: A, B, C, D)
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tained in the supine positions.
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Table 1(a) Bronchopulmonary dysplasia clinical scoring chart
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Score
Variable —T ——— T —
0 | 1 2 3
r—— N
I{L'apnavim‘\ rate - 40 41— 60 61— 80 - 81
{No./min)
Dyspnea (retractions) none ‘ mild moderalte severe
Required 1110, (%) 21 22— 300r a1 —h0or Slor
for Sa0,>90% ‘ 0.5 L/min’ 0.5-1.0 L/min’ 1.0 L/min’
PCO. (mmHg) <45 46— 55 56170 71<
Growth rate "(g/day) 2oL 1 15—24 J h—14 < 4

Note : Clinical score is the summation of values for the [ive categories,

being 15 points.
* Inspired O. [low by nasal canula.

the maximum

Table 1(b) UFCT scores and clinical scores in infants with bronchopulmonary dysplasia

Ccha(mmﬁgb&KIGW' BBW" (g)
1 UF | 26 | 938 |
> 1/F 2 1380
3 2/M 30 1410
4 4/M 25 800
5 4/F 26 750
6 4/M 2% 920
7 4/F 27 824
8 6/M 23 495
9 8/F 34 9250
10 13/M 28 1234
11 26/ M 31 2024
12 31/M 26 705

Clintedl UIFCT score

Score —']'ol—a I | a b c d
4 1.83 | 0.75 | 1.00 0.08 0
1 0.90 |0.10 | 0.50 [0 | 0.30
3 .00 [0 0.8 0140
1 0.58 [0.17 0.42|0 |0
2 0.25 |0.25(0 |0 |0
3 1.17  0.58 1058 0 0
3 0.50 |0.17|0.25 |0 |0.08
3 2.00 0.80 0.8 0 0.40
, 2.28 | 1.00 | 0.78 | 0.06 | 0.44
3 200 |0.67'1.00[0 |0.33
3 1.3 0 |0.38 025 0.75
6 1.89 Lm‘um 0 |0.32

* Gestational week, "7 Birth hody weight.
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Fig.4 Serial ultrafast CT scans of 3mm sections in a patient with bronchiolitis

obliterans.

Fig.5

a : 3D image of ultrafast CT in a patient with pulmonary sequestration.

(arrows) 1s aberrant artery.
) : Ultrafast CT image ol same patient.
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