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A Pilot Study with Lung-Cancer Screening CT
(LSCT) at the Secondary
Screening for Lung Cancer Detection

Mitsuomi Matsumoto", Hiroyuki Horikoshi?,
Takao Moteki", Noboru Hatori,
Yukio Tateno®, Takeshi linuma?, Tohru Matsumoto?,
Shinji Yamamoto® and Takashi Baba*

We have developed computed tomography (CT) equipment
for lung-cancer screening (named LSCT) that can be used
exclusively for lung-cancer screening with spiral volumetric
CT and is available on a screening car. A pilot study with
LSCT was performed from November 1992 to January 1993
on 118 screenees at the secondary examination of lung-
cancer screening. Scan parameters were as follows: 120
kVp, 50 mA, slice thickness 10 mm, table feed 10 mm/sec,
scan time 2 sec/rotation. All the screenees were scanned under
quiet respiration instead of the breath-hold technique. Under
these scan parameters, LSCT images were almost free from
respiratory motion artifacts even at the lung base. Continuity
of the bronchial tree and vessels was well maintained in
consecutive slices. Pulmonary nodules approximately 5 mm
in diameter were clearly depicted. By LSCT, 43 of 118
screenees were diagnosed to need further examinations. And
33 out of 43 screenees underwent detailed examinations.
Finally, 16 lung cancers were confirmed. Ten of 16 patients
with lung cancer underwent surgery ; nine were in stage I and
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one in stage IIIA. LSCT was considered to be useful in
lung-cancer screening.
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2 2~3 AT AlChlo THEBIZHHEZ N
(Fig. 2).
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Fig. 1 LSCT image of metastatic lung tumor : Small and multi-

ple ring-shaped lesions are seen in both lungs. Most nodules are
approximately 5 mm in diameter on CT image. Even these small
ring-like lesions are clearly wvisualized on spiral CT scanning

under quiet and ordinary respiration.
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%), HEET8A P IS4 (96.2 %), £ T % 180 4 Hh 144
A(80.0%), £ #1324 123 4(93.2%), A T %
152 Amh 141 A2(92.7 %) T, 2% F§ 2 & KA E
HOBHEIZ 0.4 % Th - 72, A TEOBRPBEHDDE
WL B B Rz EBbi, FESB T
ZIEXAE L BRI BE S N BB LB - 7.
Fig. 2A~Ci3:##tT5 3 254 2 Th 5, KBEXIZKX
BV~ E T, MFRIZESICKREOBERSHL -~
T L TaE B RATH _Jﬁhfj);) :m%‘ﬁiﬁ@lﬁlﬂﬂtﬁt%hé
MRS HGE R TE L, XEWMICIEE > n
T RGP ) 1 61 Cld A L 23E F R0 BZE R BH L
272, F72 LSCT Ar BB L UHER A & B RO % & 2

Table 1 Classification of screenees

Groups No. of screenees
A 72 (61 %)
B 3(3%)
C 43 (36 %)

A: Group of screenees without the need for further examina-
tion.

B: Group of screenees who was under the examination on
hospitals, excluded from further examination ;1 metas-
tatic lung tumors, 1 teratoma and 1 silicosis.

C: Group of screenees with the necessity for detailed exami-
nation.
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Fig. 2 LSCT images of tuberculous granuloma, measuring 1 cm
in diameter: A, B, and C are consecutive three slices, and the
nodule is clearly seen on every slice. Continuity of the bronchial

tree and vessels is well maintained.

W S A7 1PN L D 2WrhshEsE L 72,

HERR &> B\ (3B BE (I AGE I I B &, (iR R L 2
BHEDTENATR, b L7225, HEWE B & O IoEE o IEHHEE 12+
TICRBETE DAL 57§, HEFE) >~ il AR R
*IEMEIC RIS T & 72 (Fig. 3).

2, LSCT #ffE s

118 PID TSR % 3 BEIC 41T 72 (Table 1) . HHAR

Table 2 Group of Screenees without the Need for
Further Examination: LSCT Findings

LSCT Dx No. of Screenees

No significant abnormality 26
Tuberculosis,inactive 12
Chronic inflammation 9
Pulmonary artery or vein 6
Pleural adhesion/calcification 4
Rib bone island 3
Bronchiectasis 2
Pericardial fat pad 2
Nipple 2
Calcification of 1 st rib cartilage 2
Vertebral spur 1
Chilaiditi syndrome 1
Buckling of brachiocephalic artery 1
Elevated hemidiaphragm 1

Total 72

BAERSE #5554 £35
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Fig. 3 Squamous cell carcinoma with mediastinal lymphadenopathy : Increased density is seen at the right upper lobe region, super-
imposed on the ribs and clavicle (A). On L5CT images (B) with lung parenchymal display, lobulated mass density more than 3 cm in
diameter is clearly demonstrated. Abnormally thickened right paratracheal stripe is evident. Mediastinal display of LSCT image (C) shows
soft tissue nodular densities beside the vascular structure of the thoracic inlet, indicating mediastinal lymphadenopathy. On contrast
enhanced CT with breath-hold technique (D), vessels are strongly enhanced, while the soft tissue nodules are not. Metastatic
lymphadenopathy from right upper lobe carcinoma is considered. Squamous cell carcinoma was confirmed by bronchofiberscopic biopsy.

Thus clinical stage was T2N2MO0 (stage IIIA) from pathology and CT findings, and the patient underwent radiation therapy.

BEHESN2LDE AT L2, REFTRY D) AR IREDBFH DR ERL T B L DINlFESE & L
TLRMRELEE T 55, TCIEREEzZ2TTH- TR & HE L7

Rl OERERD LA E N LD F BEE L2, il B B 3 I3 B INESS, ZE, EEM& 1BITH -

WELHESNLZLDEFCEE L. AR T2H (61 72 (Table 1),

%), BEEIX 3] (3%), CEEIZ 4361 (36%) Td - CRE43 B 5 bRESHERZE I IR 2l S Nz b
7z, D 6HE), METITHE:EN-LD11H (Fig. 4), B
AR (Table 2) I i3 FEEBYMEMRAL 12 61, 14 %98 Bev 3G Er 20 B IE A0, HEWRNEES 4 1, KR 1
r2WiE g 9B, RBHEE SRR 2 BloiE i, R @i ¥ Hid - 72 (Table 3),

W & SN ERDIEBIIRD 5 W 2RISR Th 5 3. ERTREBOSRLN CE8

HES N 64, BRBHEMBIEE S 2 IZHKRL 4 5, L B ERERED 43100 5 b 33 BIHEE RS KBS R R
PERRRG <y F 2, JLEE 26, % 1EEEkEORIRL 2 WhEAEEY: (EHREY) Rie22 LWERES S 72, 33

B, HeAROEE 1B, BiSEBIRKEATIE 1 917 & H%H - 72, Bl Fe#e 2 Wi % Table 3 A MR L 72, LSCT Chilifs#E

INLBRESICHMAEEHES N, b, BEREC 5, (ZITHEE &2 S ORI ERCE 220 2 17 B 16 41
DWTIERD L HICHIEL 72, MiRWoORERZK E 2134 DMl T H - 1z, Ao 1413 Bl O SR BB RERIE A5 & 1
KOWRETREFELERLETE LVWEFHBLD, HbH I TR & L CTROBBEEPTH 5. RBERESRY 144
REDHHFMOBERERL TWb L3 EMEREEE LT % #EE L 72 BHE LSCT T gtV b -7z 2 HlE L U
WAL L, RELEROENHIV VLD, HBW Z OMDFEB > & DIFEDFEA L R S T,

FRETHE2H25H 55
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Table 3 Group of Screences with Need for Detailed Examination :
LSCT Findings and Final Diagnosis

LSCT Dx No. of Final Dx No. of Cases
Screenees

Lung cancer ; highly suspicious 6 Lung cancer 16
suspicious 11 Chronic inflammation 2
equivocal 3 No Exam. 2
Hamartoma 2 ‘Granuloma 1
No Exam. 1
Tuberculosis 6 Tuberculosis 3
No Exam. 3
Atelectasis,” Inflammation 6 Atelectasis 2
Chronic inflamrmation 1
No Exam. 3
Diffuse lung disease 1 Hypersensitivity pn. 1
Mediastinal mass 4 Thymoma 2
Neurogenic tumor 2
Thyroid mass 1 Adenomatous goiter 1
Sarcoidosis 3 No Exam. 3
Total 43 43

No Exam: Screenees who did not undergo detailed examinations.

Table 4 Patients with Lung Cancer : Final Diagnosis and Treatment

Case/Age/Sex Histology Location Stage Treatment
1/78/M SCC P pT2NOMO I Surgery
2/76/M ADC P pTINOMO I Surgery
3/74/M ADC P pTINOMO I Surgery
4/58/F ADC P pTINOMO I Surgery
5/72/F ADC P pT2N2ZMO0 ITIA Surgery
6/65/F ADC P pTINOMO I Surgery
7/54/M ADC P pT1NOMO I Surgery
8/70/F ADC P pT2NOMO 1 Surgery
9/56/M SCC P pT2NOMO 1 Surgery
10/79/M SCC P pT2NOMO I Surgery
11/80/M SCC C c¢T2NIMO 11 Radiation
12/81/M SCC P cT2N2MO0 IITA Radiation
13/68/M SCC P c¢T2N2MO0 1A Radiation
14/84/M ADC P ¢T2N2M0 1A No Tx
15/88/F ADC P cTINOMO I No Tx
16/82/F ADC P ¢T2NOMO I No Tx

SCC: squamous cell carcinoma, ADC: adenocarcinoma,

p: pathological stage, c: clinical stage, Tx : treatment.

INEERA RSB e DHESE L 72 lifiFE 16 B D WER % Table
41z L 7z, KAEERGAE A 15 61T, HiFERAiREL 16T
Hofz. MHREAEINFRIZIRIES 10 B, P LB &L 6 6
Thofe, FAE 10 PUSHEATS sz, 163 IR )
> SENC R AHERE S AURELR A IITA ) & 7% - 7227, At
DIPNI TN THERH 1 B TH - 7z, BUSBAEHHE
WENn23PEWFNLEFLEET, H>b 28T
LSCT b &k v HEwAER 0 CT THERE ) > - <Hilf K H732
& b ARG TITA J & 20 & L7z, oy 1 63 BRI
W ILEA & 2 W 3 T2 END 5 e, FAET LS

56

BEREHR & 2 o 72, BWIERO 3BT TR OBRET, 2
BB HA T 1, fhoo 163 HIABHE W& Lz, w
THLEHE THRELI > (BERTHLZ L 2EE
L, ZAABLUFE:LOMRTEEFOEFZ ETHZ LI
o7z,
4, BIRRE

BB NIC BT 5 88K E O B SRR AT EE T
7.02mSv, #HHIGEE T 7.32mSv, HINGEE T 7.36mSy, 1£EE
T11.35mSv T#H - 72, 30cm Bz BEEH TIE, F1
Z10.91mSv, 0.91mSv, 1.23mSv, 0.3TmSv TH - 72.
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Fig. 4 Adenocarcinoma of right lower lobe: On chest radiograph (A), ill-defined density superimposed on the rib shadow is seen at the
right lower lung. LSCT (B) reveals irregularly shaped, non-homogeneous, and 2 cm sized increased density associated with pleural retaction,
highly suggestive of adenocarcinoma. A®b and B®b are pointing to the density. Faintly visualized V®b is also related with the desnity. No
mediastinal lymphadenopathy is seen on LSCT images. On CT with breath-hold scanning with 10 mm slice (C), spiculated mass density with
pleural indentation and air-bronchogram becomes clearer. V°L is related with the density. On breath-hold, 2 mm-section CT image (D),
chracteristics of peripheral adenocarcinoma is obvious. Surgery and pathology revealed well differentiated adenocarcinoma without lymph

node metastasis (pT1N 0 M 0, stage I).
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