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Methodological Study of Hemodynamic
Analysis of Lung Mass by Contrast
Enhanced Dynamic CT
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Fumikazu Sakai, Yuichirou Maruyama,
Tomofumi Watanabe, Li Feng,

Takashi Andoh and Yuki Nakadai*

We investigated a method of analyzing the hemodynam-
ics of the lung mass by contrast enhanced dynamic computed
tomography (dynamic CT)to determine the difference in vas-
cular supply between the pulmonary artery and bronchial ar-
tery using an experimental model. Our experimental model
consisted of two injectors connected to two tubes, representing
the pulmonary artery and bronchial artery, which were fur-
ther connected to a chamber representing the lung mass. Fol-
lowing infusion of contrast medium into each tube with some
delay time, dynamic CT scans were performed to obtain time
density curves of the two tubes and the chamber. Using the
time-density curve of contrast passage, flow rates from the
two tubes into the chamber were calculated by the curve fitting
method. Calculated values correlated well with the adopted
flow rates of fluid from the injectors (r = 0.893)in the ex-
periment. The results indicate our method of individually
measuring flow rates of dual-input blood flow, i.e., from the
pulmonary artery and bronchial artery, into the lung mass
is applicable clinically to determine blood flow by the two
arteries supplying the lung mass.
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Fig.1 Schematic model for analysis of the dynamics of contrast
medium in lung mass.

Cp(t): concentration of contrast medium of pulmonary artery,
Cb(t): concentration of contrast medium of bronchial artery,
CM(t): concentration of contrast medium of the mass lesion. Fp:
blocd flow rate into the mass from pulmonary artery, Fb: blood flow
rate into the mass from bronchial artery. k: clearance constant.
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Fig.2 (A) Time density curves of the two tubes and one chamber. Cp(t): first injection of contrast medium, Cb(t): second injection of

contrast medium, CM(t): chamber alternated to the mass.

(B) CM(t): measured time density curve from dynamic CT images, CM' (t): calculated curve from Cp(t) and Cb (t)using curve fitting method.
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Fig.3 Schema of experimental model.
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Fig.4 Correlation between true flow rate and calculated flow rate.

(y=1.061x + 13.351, R = 0.893)
True flow rate : flow rate set by injector.
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Fig.5 Correlation between the true flow rate ratio Fb/Fp and
calculated Fb/Fp ratio. (y = 1.673x - 0.02, R =0.918)

Fp: flow rate from the injector of first injection of contrast medium.
Fb: flow rate from the injector of second injection of contrast
medium.
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Fig.6 Ccrrelation between calculated total flow rate (Fp + Fb)and
calculated clearance constant k. y = 0.851x + 72.676, R = 0.619
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Fig.7 Calculated values of r.
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Fig.8 Calculated flow rates for the various intervals of CT scanning.

This indicates that 5 second interval of scanning is not suitable to obtain a comparably correct value.
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min, k=147, r = 0.38.
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ysis in a case with adenocarcinoma.

(A) Dynamic CT images show a little enhancement of the nod-

(B) Time density curves of pulmonary artery [Cp (t)], descending
aorta [Cb ()] and nodule [CM ()] respectively.
(C) Measured and calculated time density curves of the nodule.

(t): calculated data.
39.7ml/100g/min, Fb = 16.2ml/100g/
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Fig.10 Example of flow analysis in a case with lung metastasis
from renal cell carcinoma.
(A) Dynamic CT images show a marked enhancement of the nodule
in aortic phase (top right).
(B) Time density curves of right ventricle [Cp(t)], aorta [Cb(t)]
and nodule [CM(1)].
(C) Measured and calculated time density curves of the nodule.
CM (t): measured data, CM'(1): calculated data.
§ Calculated values are; Fp = 0.01ml/100g/min, Fb = 846ml/100g/
min, k = 1440, r = 0.59
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