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MR Imaging in the Assessment of Lung Cancer Patients:
Primary Lung Cancer Staging, Evaluation of Therapeutic Effect and
Diagnosis of Recurrent Tumor

Michio Kono, Masao Sako, Shuji Adachi, Shozo Hirota, Tadafumi Shimizu, Koji Tanaka,
Katsuhito Yamasaki, Masahiko Kusumoto and Eiro Sakai
Department of Radiology, Kobe University School of Medicine

Research Code No. : 506

Key Words : Lung cancer, MR imaging, Staging,
Therapeutic effect, Recurrent tumor

Magnetic resonance imaging and computed tomography were compared in a prospective study of
137 lung cancer patients proved by surgery or autopsy for determining the staging, evaluation of
therapeutic effect and diagnosis of recurrent tumor.

1. Lung cancer staging

In peripheral lung cancer, T1 and T2 relaxation times of the tumors before operation have some
correlation with those of operated specimens. These relaxation times, however, are of limited nodule
characterization. Hilar mass and adjacent pulmonary consolidation (obstructive pneumonia or
collapse) can be distinguished on T2-weighted image (77%) and Gd-DTPA enhanced image (80%).
Therefore these images help in distinguishing tumor from peripheral lung disease.

In the diagnosis of tumor invasion to the heart and great vessels, MRI is superior to CT because
MRI can be helpful in distinguishing true mass from heart and great vessels.

As for the chest wall, MRI is more useful than CT in detecting tumor invasion especially to the
thoracic inlet and superior sulcus regions.

In the diagnosis of mediastinal and hilar lymphadenopathy, MRI is equivalent or slightly inferior
to CT, but MRI can easily demonstrate the lymphadenopathy at subcarinal region on coronal image.

2. Evaluation of therapeutic effect in lung cancer patients treated by radiation and chemo-
therapy

MRI patterns of therapeutic effect was divided into 3 types. It is suggested that there is some
correlation between these patterns and histologic types.

MRI can easily demonstrate necrotic area on T2-weighted and Gd-DTPA enhanced images.

3. Diagnosis of recurrent tumor in treated lung cancer

Concerning detecting recurrent tumor after surgery or irradiation, and delineating tumor from
radiation penumonitis, T2-weighted and Gd-DTPA enhanced images are of clinical value.
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Fig. 1a, b Measurement of relaxation time in lung tumor
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Table 1 Differentiation of tumor and peripheral

lung disease
MRI
CT
T1 T2 PD
8/38 11/24 10/13 20/42
(21%) (46%) (77%) (52%)
T>P T<P T>P
AEB LRI 5T,

Fx OHIE TIXfiET O T,E1%313~3,581ms,
T.{E1338~91ms THEHBHERE O+ ik & 4
322~1,251ms, 44~250ms THh -7z,

C DR, MRI L@k o flE i X 5 EiY
Z W7 (histology) I TRAIEEE VW H B 2 EF,
MRS % & OOt 2B IR Lic e,

b, “REEMICE s - 1 HPIE I o B B
i B o> 2 M

Fir, RAFEEOBICHRTE CES O BEHFE O
ZEIARRRTH Y, TOLMIZTMRI A CT %
BETHNEVSZEAERERS, Table 110
k¥ (PAZEMMZ, ®|SM) %S EERE
P oWT, CT & MRI O 2R T U758
Rzr3., CT, MRI OXEF|OBHEM;RE DM
contrast CT & ir CT MR 2321%TH 5 Dic
EEAXMRI® T, &TR7T%E B2 K%
AL, THER& T, Ko - kEEHIEER
IHEA~E L intensity R LIS, TH L OFEEM
B RS EE RO 2K ik MRI
(T 585818 2CT X hERTLWB L2 599,

Lol T,5858& % S/N REL, T, WABE @R
¥13% Gd-DTPA enhanced MRI 2@ H ® t T
BhTkY, ERTHELEZLND,

Gd-DTPA 1 T fE% %&£+ 5 MRI f&E&#
ELTHemREAT W5, Fig 2R+
<, 0.1m mol/kg % &t 3 S #RE TR X inten-
sity /R L, 1798 ¥ CHEHT 5. - T Z O
ZEELTEHED X v TR E2RET S, -0
Gd-DTPA enhanced MRI iz & 5B & — ke
L DEFIZEE X Table 2 DIN<80%TH D, #i
WD T, 8 & NP RB W RN A E Lz, L
b ToEERICHA T, EEEE B, Gt

ERTEE 7T A25A

signal_
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1,000 -

500

before 3 10 17 (min)
Time after administration
Fig. 2 Signal intensity in lung cancer before and
after administration of Gd-DTPA

Table 2 Differentiation of tumor and peripheral lung
disease on Gd-DTPA enhanced MRI

T>P T<P Total
3/10 5/10 8/10
(30%> (50%) (80%)

Table 3 Invasion to great vessels and chest wall

Sensitivity Specificity Accuracy
Invasion

CT MRI CT MRI CT MRI

PA 84 92 62 92 76 92
PV 70 80 94 94 81 86

SvC 100 100 67 75 76 82

Chest wall 53 73 90 90 78 84
(%)

DB R LI BFNEND B,

c. LAME - KEERE O 28

FbEAR, FhEEAR, K&k, ¥ clgsE~nB
FEZ#nc>uvTCT, MRI% « Dsensitivity, spe-
cificity, overall accuracy i= 2>\ T FhF it
L7z (Table 3),
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Fig. 3 Squamous cell carcinoma of the left superior bronchial trunk in a 48

year-old man.

{a) Coronal MRl (TR : R-R, TE: 30} shows invasion to the left pulmonary

artery and left atrium.

(h) MRI finding is well correlated with the coronal section of the autopsied

specimen

A (Fig. 3), WES2MoZEnch L Tz MRI
i CT £ EEFRA% &£ 2T L, superior sul-
cus tumor ¢ FiLS oSS ERE Tl
gZL# CTIhED,

2. NEF

CT. MRI iz X & vV w4 ifiERoRITIRET,
EMETOBELAREY v Aok EIOLTH
L, HEsA T, S8lem LAY ERETAE L
Hai%d, cotillembBl oY v oEo CT,
MRI ik & $ 2T L7 (Table 4),

#49%, A-P window, SR AE T, FEMO 4 D
Mic2wTEhthBmELHELTARDE, W
Thofricstb CTAMRI L h @R T
H eV A ST Zhit MRI O 4#iES CT X
D& L LEL LN, BEROMEEKC, R

(4)

Table 4 Detectability of lymph node enlargement
CT MRI
] %
Paratracheal 33/35004) 24/35(69)
Botallo T/11064) 6/11(55)
Subcarina 14/22064) 15/22(68)
Hilar 3T5R(TH 34/52065)
> lemd

Wi, iR, BRI SOBBSIETSS
DERLEAMELE Y AR LOBNSESLZ L
i, MRICE-TCT #BasWiy B oD
CEMERFERS,

Fig. 412 CT & MRI @4 X502 {iD
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CT MEh TS0 lem L BTk, CT 4%
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Fig. 4 Detectability of lymph node enlargement

Fig. 5 Adrenal metastasis from lung cancer
(large cell carcinoma)
(a) T1l-weighted image (TR : 550, TE : 22) shows
similar or less intense mass compare to the liver.
(b) T2-weighted image (TR: 2,000, TE:70)
shows more intense mass than the liver, which is

proved to be metastasis from lung cancer on
autopsy.
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Fig. 6 MRI pattern of therapeutic effect
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ChBDZENZIXCT, RIGERABEEh S,
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KEFIWC BT 5 i fE o & B &8 63358 61 ©50/
117 (43%), BRIRMICES £ 2 bhl D327/
89 (30%) TH »7-.
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iz T, i 351 5 BT IE A & BF 58 o intensity
oA, BB TIR0.71L b /& <, adenoma kX
0.78L b A LHE LTS, —7, Webb 6%,

non-functional adenoma @©29/316% isointense
%, e [lifT 065/6%4 hyperintense 7= L
HLTvD, s ORlFE#EOEMTIE, Fig 5
ot <, T,HEE CH & &R L intensity, T,
E@CiE L b E <, FH% i intensity %40
MELTHEAAL, LALBESTHEOMEE

EREEBoBHNic MRIAEHETHS EHEEL
B, w0 LETHD,

BRI A I e MR BR i s A MRIDIG A

11, BhlcERtMmBEYECHE TS MRI
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WET et 5 (LA M 45 1 OO RN AR 2 oo D IS
MALEERSIC L 5 A EEES, BERoWT L
O ETHRYEERT - TS, LsL, HH
EERLEE LR T- 1o, Wil
T E AR LIIc ) i 61, HEENET
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Fig. 6 i8R0 MRI pattern & 75=3,

la iZ0EE @ intensity LR T25%LL E o)
Er@Eohi-s 4 FoIENHBEEICEL BN
7o, b RS OB T2 % LT, 11 R
4 ARTELEHSHEECY 6 R R inten-
sity DE(EHZbha A FTiREALEHRFELE
B A -z (Fig 7). Lk, JoERREaEl - &0
HNEAR—-vT, BEREPORSFLV-F2AT
TH-oto, HCIBILERC L - TRELILER

Fig. 7 Squamous cell carcinoma of the left B* bronchus in a 67-year-old man,
(a) Axial MBI (TR: 2,000, TE: 80) before treatment shows hilar mass ac-

companing peripheral pneumonia.

(b Axial MRI (TR : 1,800, TE: 70} after combined radiation and chemother-
apy shows high intensity area considerd to be necrosiz. Residual tumor is
clearly delineated as intermediate intensity.

(e} MRI findings is well correlated with the axial section of the autopsied

specimen.
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1. HEHRAERE

fitie o> FUR R IR BE B T 2 B 4 B B R 45 12
X o, BREFEECHR, B 0BMcHRE
THZ LRS-, BRI CE e - CTHR
L 7clE# ik, T,585{% ©=°=° high intensity, #2#
FEUX low intensity #/RT & Sh T332, HE
PITRER S iR EECERLLET
follow-up MRI CHEZR T X IoiEGIT A 7ev, =&
T, BEHRERR T RIEBRA R R REL

Table 5 Differentiation of tumor and radiation

pneumaonitis
T1 T2 Gd-DTPA
0/8 5/8 4/4
0% (63% (100%)
T>P:3 T>P:1
T<P:2 T<P:3

o AR IR 48 1 e » To BB 0 2o Tk
~%, Table b iwm30<, T, 5@ TIXXEBIH
FF, TORETO3%DLWIETH T, & DB
&, BEBUEMEYS X b high intensity %75
Licdh @ 34, low intensity iR Licdh D5 2
#lT&H -7z, —F Gd-DTPA enhanced MRI ‘Gl
WTHR 4 FlE DT RNTRTHEZW© X1
(Fig. 8).
2. PmtnpReE

D 4E5 5
; az S

i 1Il
ill‘ il

Fig. 8 Squamous cell carcinoma of the left upper lobe after combmed radiation

and chemotherapy.

(a) Coronal T1-weighted image (TR : 400, TE: 20)shows intermediate inten-
sity area in the left upper lung field. However residual tumor is hardly delineat-

ed from radiation pneumonitis,

(b) Tl-weighted image (TR : 400, TE: 20) 10 minutes after administration of
Gd-DTPA (0.1mmol/kg) clearly demonstrates tumor with necrosis and radia-

tion pneumonitis.
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Ob) Tk < HE X5, Gd-enhanced MRI(Fig.

g
53

9c) TRIES TR IR B L ODIRIHEE & i
Zich, g - THREATRBERIC R 5EE b b 5.
Fig. 10 RERF LB X b EfMiYIBROTHR
7o THI 3 A ELEBL T35, GAd-DTPA EAH
O MRl TRESBEROLVWC ENBRTE, M
Pt @ follow-up 123 Gd-enhanced MRI #5375
HEEZEzbh5,
IV, £ & ®

AETOERILUTDOED TH A,

&
ok la

|
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Fig. 9 Large cell carcinoma (post-pneumonectomy of the left lung)
(a) Contrast CT hardly demonstrates the recurrent tumors.

(b) Coronal Tl-weighted image (TR:

400, TE: 22) clearly demonstrates

recurrent tumors in the upper mediastinum and left supraclavicular region.
(¢) Gd-DTPA enhanced image (TR : 400, TE : 22) shows marked enhancement
of the recurrent tumors, but it is considered to be more difficult to detect those

tumors.
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Fig. 10 Squamous cell carcinoma (post-pneumonectomy of the left lung)
(a) Coronal T1-weighted image (TR : 400, TE: 22) shows no apparent recur-

rence of the tumor.

(b) GA-DTPA enhanced image (TR: 400, TE: 22) confirms no recurrence.
Gd-DTPA enhanced image is considered to be useful in follow-up of the

operated lung cancer patients.
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