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Magnetic Resonance Angiography
for the Diagnosis of Pulmonary Nodules
—Clinical Applications of 3D FAST FE Technique—
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Three-dimensional (3D) magnetic resonance angiography (MRA) was obtained by means of
the 3D Fourier transfer (FT) field echo (FE) technique (repetition time 15-~17msec, echo time
3~8msec, flip angle 15°, slab thickness 67 mm) in 14 patients with pulmonary nodules during one
breath hold. 3D MRA was evaluated in comparison with the spin echo method. Subsegmental
pulmonary arteries were highly definable (78.5% : right lung), and all pulmonary nodules were
well identified and had fewer artifacts than images obtained by the spin echio (SE) technique.

In conclusion, 3D MRA was found to be a promising method in the assesment of pulmonary

nodules with MRI.
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Table 1 Patient characteristics

Number: 14 cases (19 lesions)

Age: 37~79  (Mean 54.8)

Sex: Male 8, Female 6

Size of Lesions: 5~70mm (Mean 31mm)

Histology :

Primary Lung Cancer 9 (11)

Adenocarcinoma
Squamous Cell Carcinoma
Large Cell Carcinoma
Undifferentiated Carcinoma
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Carcinoid
Metastatic Lung Cancer 2 (5)

Osteosarcoma

Head & Neck 1
Tuberculoma 2 (2)
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Table 2 The summary of all 14 patients (19 lesions)
(La : Large cell carcinoma, Ad.: Adenocarcinoma,
Sq : Squamous cell carcinoma, Undiff. : Undifferentiat-
ed carcinoma, Meta (03) : Metastasis from Osteosar-
coma, Meta (H & N) : Metastasis from head & neck
cancer, The. : Tuberculoma.)

Rt. A'a Ala Ata Afa A Total
13/13  11/13/  9/13  10/13  8/13  51/65
(%) (100) (84.6) (89.2) (76.9) (61.5) (78.5)

Lt. A*?a  A’a Ata Afa A'a  Total
11/11 8/12 G/12 7/12 4/12 40/59

(%) (100) (75.0) (75.00 (58.3) (33.3) (67.8)

MR ZE{E (% MRT 200 FX) #fH L7z,
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Table 3 The definability of subsegmental pulmonary artery on anterior-posterior projection MR angiography
(Involved arteries are excepted from evaluation)

No. Age Sex Diagnosis Size Location Detectability Gd-DTFA
(mm) (SE) (MRA) (ConventionalX-p) enhancement
1 70 M La. 50 LLL ves | yes ves + (inhomogene:ous)
a3 LLL yes | yes ves + (inhomogene:ous)
24 ELL ves | ves yes + (inhomogeneous)
2 48 F Ad. 30 LLL yes | yes yes + (homogeneous)
3 49 F Ad. 50 LUL yves | yes ves + (homogeneous)
4 76 | M Ad. 25 RUL | yes | yes yes + (homogeneous)
5 69 M Ad. 28 RLL ves | ves ves + (inhomogeneous)
6 68 | M Ad. 16 LUL yes | yes ves + (ring like)
7 59 | M Ad. 28 RUL | ves | ves yes + (homogeneous)
8 9| M Sq. 65 LUL yes | yes ves + (ring like)
9 50 | M Undiff. 70 LUL. ves | yes yes + (inhomogeneous)
10 37 F Carcinoid 38 RML yes | yes yes + (homogeneous)
11 26 F Meta (0OS) 17 RML | ves | ves ves + (homogeneous)
12 RUL yes | yes yes + (homogeneous)
11 RLL ves | yes ves + (homogeneous)
5 RLL ves | yes yes + (homogeneous)
12 51 M Meta (II&N) 44 RML ves | ves yes + (ring like)
13 44 F The. 15 LUL yes | yes ves S
14 a7 F The. 30 RUL yes | yes yes =

LBORELK L WRETH 72, 72, MRAICH R TINM,) ThH 2, WEDKE & (328
W3 GA-DTPA OBt IZ KA 0 MAF RN E % mm X26 mm T, WP HEMEE (Fig. 1(A)),

WELHBT 2DICHRTH - 72,
4. E B
(EBI 1) 59 B, A LERFEOMAE (F

Fig. 1 Case 1: Primary lung cancer (adenocarcinoma) of the right upper lobe
(A) (B) Conventional X-ray film and tornography shows a peripheral pulmonary nodule (arrow) with pleural
retraction
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(C)  Gd-DTPA enhanced T1-weighted SE image (left) reveals well enhan-
ced nodule in right upper lobe. 3D MRA (right) displays the intersubseg-
mental veins involved by the nodules (arrows).

(D) Macroscopic findings are well
correlated with MRA findings.

Wi E5E (Fig. 1(B)) T34 bl ic fg ik A (Fig. 1(C)) Tzl o Az VY, Vieo
1§ % 148 MEEsr R b, FKiE & Bbn b MBI EEAZT N TV B4

SE #:E K Wi Hi 18 (Fig. 1(C)) TIXIEE & i S, UERELECR (Fig. 1(D) 2B W%
BEOBMIZAE TH B H, MRA K W4 DUWCREf %= & (/L Tk,

.I o

(A) Conventional X-ray film shows é solid nodule

(arrow) in the left upper lung field. (B) High resolution computed tomography (HRCT)
with thin slice section reveals a solid nodule in left S'*%¢c

with small calcification.

Fig. 2 Case 2 Tuberculoma in the left upper lobe

FR5ES A2 H (45)
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Fig. 2 (C) 3D MRA displays a stick-like high intensity
area (an arrowhead) in the nodule, and no significant
obtained by Gd-DTPA injection

enhancement is

(above), compaired with the plain MRA image (below).

Fig. 2 (D) Histologic examination reveals caseous
necrosis surrounded by granuloma.

(FEBY 2) 44 meilctE, AN BIERZIE (1815
mm) DFEGITH 5, MEMEMEE (Fig. 2(A))
T2 K LRl BFic £ 16 mm o MR A T2 L,
Thin-slice CT Ti3 % S**2c KiHicaIKIb 245
FEEM DR H S bz (Fig. 2(B)). MRA

(46)

(A) Conventional X.-ray film shows a huge mass in the
left lung, and multiple nodular shadows in the right lung
field (arrowheads).

e | «é e

(B) 3D MRA in coronal plain displays multiple nodu-
lar shadows in the right lung. The smallest nodule
(arrow) in S* a is 5mm in diameter

Fig. 3 Case 3: Metastatic lung tumors from osteosar-
coma of the left femur
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Fig. 4 MR Angiography of a normal volunteer, with
various echo time (TE=3, 4, 5, 6, 7, 8ms) : Peripheral
pulmonary vessels were well identified in shorter TE.
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