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Differentiation of Bronchogenic Carcinoma
from Benign Nodule by MR imaging : Quantitative Evaluation

Keiko Kuriyama, Tsuyoshi Kadota, Naohiro Hosomi,
‘Yuka Sawai, Etsuo Inoue, Yoshifumi Narumi, Makoto Fujita,
Hiroyasu Yoshioka and Chikazumi Kuroda
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To distinguish benign from malignant nodules with MR imaging, 39 pulmonary nodules (23
bronchogenic carcinomas, nine tuberculomas and seven other benign lesions) were studied. MR
equipment of 1.5 Tesla was used, and relative signal intensities of pulmonary nodules on T 2- and
T 1-weighted images before and after administrarion of gadopentate dimeglumine were evaluat-
ed.

On T 2-weighted images, the relative signal intensity of bronchogenic carcinomas to subcutane-
ous fat was 5.48+1.69, that of tuberculomas was —2.56+2.22 and that of other benign lesions was
—0.88-3.37 ; the difference between tuberculomas and bronchogenic carcinomas was statistically
significant (p<(0.05). On T 1-weighted images before and after administration of gadopentate
dimeglumine, the relative signal enhancement of bronchogenic carcinomas was 17.6+2.0, that of
other benign lesions was 20.0+5.2 and that of tuberculomas was —0.0074+0.763 ; the difference
between tuberculomas and bronchogenic carcinomas as well as benign nodules was statistically
significant (p<0.001).

The relative signal intensity on T 2-weighted images and the ratio of signal enhancement to
noise could differentiate tuberculomas from bronchogenic carcinomas and other benign lesions.
However, bronchogenic carcinomas and other benign lesions could not be differentiated by MR
imaging.
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Table 1 Results of Quantitative Evaluation

Parameter T1-SD/N T2-SD/N T2-SD/N Gd-T1-SI/N T1-SE/N
(Muscle) (Muscle) (Fat) (Muscle)

Groupl 6.39+2.78 17.7+3.0 —2.56+2.22 —0.044+4.55 =0.0074+=0.763

Group?2 5.96+4.23 19.3+3.5 —0.88%£3.37 12.24:-9.67 20.0+5.2

Group3 2.45x0.71 229+19 5.48+1.69 11.647.16 17.6+2.0

Note : Data are presented as means plus or minus standard deviations.
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Fig.1 Tumor-muscle signal difference-to noise ratio
on T1-weighted image (500/10) in tuberculomas (Thc),
other benign lesions (Benign), and bronchogenic car-
cinomas (LC)

TERERMERZE, MEOM TEEELRD L b -1
(Fig.1, Fig.6-(a), Fig.7-(A),

T 2 5HETIE, MRROHA % LWL L7224
MEE S B (T2SD/N (Muscle) i, #5%
NE, JEkbiE RYERERENZE, Mo ChEE
Aotz (Fig.2), L Lads, EF
Malfi % 2% & L 2 09E 5B (T 2-SD/N
(Fat)) i3, #iEhe @O cHER RS
7z (p<0.05) (Fig.3, Fig.6-(B), Fig.7-B). Ik
Atk R R 212 T 2-SD/N (Fat) Tl
FEIE & bR L L oA & 2L, 5
HEETH -7,

GAd-DTPA # H v 72458 T3, Gd-T 1-SD/N
(Muscle) Iz 3> THEBEIE & Bl o T8 & 2 7
HEEZZ# (P<0.01), &5k - kR

50
-
40

o “ .
s 3
@ 0 .
3 -
= H

S o
z H
a B " -
[{p] a -

L}

o 8 - .
k= 104 u b
L ]
L ]

a.
1] T T T . T

0 1 2

Thc Benign LC

Fig. 2 Tumor-muscle signal difference-to noise ratio
on T2-weighted image (2000/80) in tuberculomas
(Tbe), other benign lesions (Benign), and bronchogenic
carcinomas (LC)
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Fig.3 Tumor-fat signal difference-to noise ratio on
T2-weighted image (2000/80) in tuberculomas (Tbc),
other benign lesions (Benign), and bronchogenic car-
cinomas (LC)
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Fig.5 Signal enhancement-to noise ratio on TI-
weighted image (500/10) in tuberculomas (Thc), other
benign lesions (Benign), and bronchogenic carcinomas
(LC)
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Fig.4 Tumor-muscle signal difference-to noise ratio
on Gd-DTPA enhanced T1-weighted image (500/10) in
tuberculomas (The), other benign lesions (Benign), and
bronchogenic carcinomas (LC)

# 7 (p<0.001) (Fig.5, Fig.6-®@), ©,
Fig.7-(a), ©). L& L %&»%, Hifiz T 1-SE/
N iz B W T 4 JER itk B s A MR 2 i J L
A B L mMENENVRETH - 72,
DEo#ER D, MRIODESHEICL 2ER
2K Tlt, Gd-DTPA 5RO E 5 E DM
TZEE T1-SE/NI2 L DL S Wk E TR

N

II!‘.M

(500/10), the
lesion located in the apex demonstrates intermediate
signal intensity similar to skeletal muscles.

(A) On transeverse Tl1-weighted image (

Fig. 6 Adenocarcinoma of the left upper lobe in a 54-
year old man
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(B) Corresponding transeverse T2-weighted image (2000
/80) displays high signal intensity of the primary tumor.
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() On T1-weighted transeverse image post Gd-DTPA
enhancement, the lesion is heterogeneously enhanced.

Fig. 6 Adenocarcinoma of the left upper lobe in a 54-year old man
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(&) On transeverse T1l-weighted image (500/10), the
lesion located in the superior segment demonstrates
intermediate signal intensity similar to skeletal mus-

cles.
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(B) Corresponding transeverse T2-weighted image (2000
/80) displays high signal intensity of the lesion.
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(€) T1-weighted transverse image post Gd-DTPA enhan-

cement demonstrates target-like appearance of lesion
with high signal intensity rim and nonenhancing center.

Fig.7 Tuberculoma of the left lower lobe in a 50-vear-old woman
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