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fiti Mycobacterium heckeshornense IEHFED DN 72 1 Bl

AR RFY EET AN X EH BT
ER WEY = e #HF W

EE SO mB LLUHREEEREIATOA T BER DREERICGEET2BL,
MEXBERTHLRFCANEERENIO . ERREATHABEEBH L5, SRABHAAREZS
. HERBHRASh Ly~ LFBRBEESEhh /2, isoniazid (INH), rifampicin (RFP), ethambu-
tol (EB), pyradinamide (PZA) CL2SRHALEMELZT -4 BRER  ERFREIREL, BX
FMERRRE O £ HRAMEERENY T DNA-DNA hybridization (DDH) #IZT Mycobacte-
rium xenopi (M. xenopi) EEIEZ h7-#, TOEBETFEMIMRBICEL Y Mycobacterium heckeshornense
(M. heckeshornense) T#3_ E#HBAL f-. RERENOBFEICREL, AMBREESIEHFTEL
RELGEHATHILEBAWET 3.

% —1J— k| Mycobacterium heckeshornense, Mycobacterium xenopi, DNA-DNA hybridization i,

16SIDNA ¥ —7 L Rk

Mycobacterium heckeshornense, Mycobacterium xenopi,
DNA-DNA hybridization method, 16SrDNA sequencing method

# E

BAE 100 E L Lo TSshTE), ERD
HORE - ELEMERIZIIMAEIIHEL L -TAET
Wi, AR TIRMEOREIZ DDH &2 C Hwsh
TViA DS, M. heckeshornenseld EOHRIZLE S THELT,
FESRHHLGIEM. xenopi EHESHTLE LN
b D, SEHR 2 L BRIEFFOREIZ L DB M. heckeshor-
nenseMERIENREDN | FIL BB L O THET 5.

FE &

#EPY © 68 WL UL
FF ok, IRYEAE Mgt

BEERE © B RFH, WlEFiH, MMk

HORHE - & &L,

BUEAE © 1 H 20 &% 50 45N

WER : clR. REES.

BIAGHE : CERC 18 4E 11 AL hrgsk, BPESE, skt

HMBLLAwEEEZZE L. WHEXHTHE LI
BFEpEEE s, BRETCHBERE (=) 21w

TT00-0952 B LL G B8 s TP 408—1
VR LV e < ) B B AR B
Lyt B PR 8

(S HFE20%5A7H)

L., 4BE~H#TAREZS.

ABERFHUE @ 58 174cm, 61K S50kg. BMI 165, #
iR 36.7C, kit 120 [1/4r - %, MIFE 110/88mmHg. SpO:
92%, MREEERS LPRRE I RE L <, MERTFH T By
THENCREFRREBOeh o1z

ABHHAA R (Table 1) ' HMEBRSHOL LB L
CRPOBKEE LR B L UREOTCEE RS 2. HIV UK
HILBRETH D, 2 BUE 0x0/24x 15mm TH = 7=,
Tk T M. tuberculosis complex, M. avium, M. in-
tracellulare (=8 ¥ & BIEFHMWRE (PCR) E¥F-<TK
BThHo/z. MEBILclassI ThHo.

AP AT R M X BN (Fig.la) TIX. &
EEICEMEL B WECT (Fig 2a) THmishiz
HOSMEELE R, HSIRRELEL.

M0 R el Tk iR N Bk (+) T
Hote,

APt #El - BB L ORMEBINIE Sk do o
M AHETE ko 7= k. piperacillin (PIPC) 2g %
20/ Hix5 £ M L - AERAEfLL ook kD, B6
#MB X 0 BEHEICH® LT INH, RFP, EB. PZA 4 A
CrXAEMAEMGL. HMmEGEsS HE X D RHICH
ARG E L, 24 HB L h o iim itk Bt
L7 EEHimENEE (AI5H) 2eEatlU TR
BThHo o, ARMOBRAREEE (EEE T
Bt 2D, dWmesa » &2 DDHEETM.  xenopi
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1020 HipgisiE 46 (12), 2008
Table 1 Laboratory and sputum findings on admission
Hematology | Biochemistory Serology
WH( 7600/l TP 7.9 g/dl _RP 20 me/dl
Nt BE% ALB 42 gl ESK 73 mm/hr
Ly 8% GOT 14 1U/1 Candida Ag <2
Mo 3% GPT 71071 f-D-glucan < 10 p/ml
Eo 1% LDH 140 it Aspergillus Ag negative
Ba % T-Bil 06 mg/dl Tumor marker
RBC 500> 100/ ul BUN 27 mg/dl CEA 20 ng/ml
HE 146 g/d Cr 1.13 mg/dl T'uberculine skin test 24 mm (long axis)
Ht 44.1% UA 55 mg/dl Sputum
PL'T 250= 100/l Blood gas analysis (room air) Cytology ¢lass 1
pH 7.385 Mycobacteria
pCy 7.1 Torr SImedr (+)
pO2 710 Torr culture =)
Th-PCR (=)
avium, intracellulare POCR (=)

Fig. 1

one year after treatment reveals improvement

EREE SN BRRSYEREROR IR INH0.2)
BXUPIA TEtECh - /-4 MilkHE INH(1.0), RFP,
EB. streptomycin (SM), kanamycin (KM), enviomy
cin (EVM). etionamide (TH). levofloxacin (LVFX)
EREUTHo 2. PZA RHMMME 2 A HTHTLT
HH, INHIZOWTIHERERETCHo oM@ E %
SEMERE 2 CHREMIZ LB L TWI-BRFP-EB &
I LS. — 5 DDHETM, xenopi s
BE, BETEMEEIZL D M. heckeshornense & O & H
UGB EHEINTENY, 165rDNA ETHERT O
HEME # BE L7222 2 A, M. heckeshornensed HE b #x
(DSM44428T) £ 100% —3 L 7-.
M N OB EE (A RREHES - O
AR AW AR (2BWwT, REMNL [BERAYERE )
Fiizet. — 5 [HWEMERE | (23T M. heckeshor-

a. Chest X-ray on admission shows infiltrative shadows in the right upper lung field. b. Chest X-ray

[ 7 T JUR
HiEHm = M b

AT AN R R
Do REEICTE SN HROMEIL,

nenseld

F2 M LSRR E MWEERTER R E L, WA
FORMEZLEETD. ] YT LA, REMATIRE

REMHIEOoATH) B EET @22
INH. RFP. EB iz L 2 &M% 1 EMBER L, B{&R
THAEME LR (Fig 1b, 2b). FoOHEEMAIC
£l Ao TV AAEREREZL TR

z =

AAEF L 59 DDH #:12T M. xenopi DFISE S L7z,
M., xenopi 12 1957 SEIZT 7)) 2 AH T (xenopus lae-
vis) OEM OB S M 24, 1959 (2 Schwabacher
EDySTHEENY, ACHLTHMEs %
FRlERCIF I EAHON TV, EMZEAD> L&
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Fig. 2
shadows in the right upper lobe. b. Chest CT one

a Chest CT on admission shows infiltrative

year after treatment reveals improvement.

HEh", BERCLINICEENCTRESINIMERD
MMM THLY. M xenopi BEERPFROBEIZE
(. BOCHE. BB, 1BMEARXRELLOERELY
FoLoHEVWEIRTWS 7=, AIDS"% B
OWFEL LREALERTORENE VI RIEENPFIT
DORELLLrLETEHLATVEY. B ELITZHM
Y. MikSEMRE SVt EoRELHLY. =
DL BEWEHERLERFTRSO O FREFIIM
xenopi i & L THML Tvd L Bbh oA
B TFHRAIZ L D M. heckeshornense Tah 5 2 L AV L
fo B ERRYEE BMFEEREEAR | LMk
ol LRz S Lhd o/, L Lads,
LEOANEMIEITC DA THERL TV ALDIIM
heckeshornense® ST ME MR (2 @ = TS WBEL 4 0,
WSRO | fOASEBEL Lo bDEELLR,
REREOREEE Y L S0 EME TS
NEThoLEbhi

M. heckeshornenseld M. xenopi & 8 8 Runyon 58 11
B (RPEMRTEIRST (2007) 2L %) IZoEish, BR
HHTHL L, RATRER (420) ouv--afl
MR PERICESBLTYWENITHS. mMEORIC
IR RRETHET I LANT 7 & —E D
fifiE Sh, %6 CHESNIZIEI6STDNABRILF &
rpoB MEF O Y — 2 2o AHLEESRTWE". G
i3 DDH #CM. xenopi L BMF S h - G1E, WML

1021

TOL6LAREFFHREILETSASS

M. heckeshornenseid 1993 % |2 ¥ 4 7 @ Heckeshorn
Lung Clinic I2THM ¥ I22E#0H S 30 B A LED
L DA, HMWEI M xenopilike £ [65E & h
2000 FIZ 2 a— LR Y — ORI 165rDNA
HMERNORES LIZ L D M heckeshornense: L TRE
A AENTIERMEREINLE SATWEN
EEMAD LI, RIBEEETOREM BN

AEHTOERFRE I RORMETH- 20, L%
DEFMER"CHRANER L YA lE2h Ty 4.
M. heckeshornense DR B IZ 2w T, HUkE (DSMZ
44428) Tit, BB (0.1ug/ml) INH Tii#tE. RFP-
SM'EBIZRREBRIXHINLEENRTWE". TDEihic
INHEtETH oM™, INH-EB LA EERE
amikacin (AMK) IZEZREFEH L EHY LW
sxhTHN), INHEEOME BwWEBbhs, X
fEfliZ BV T HIEREE (02ug/ml) INH ICERETH -

 fiad

fm

Fo i

-4, M. xenopi e (ATCC19250) (28175 HA
M BT ILICIMIE (0.dug/ml) INH & EB 3#HE
RFP b SM (RSB LTS, in  vitro Tid
M. xeriopi @ RFP + EB « SM 2#T 2 B2 I RIFTH
D, #FheImictammcbi(HETaESN, B
£ Tt RFP - EB #wplu & Li{bEMEA R E N Ty
A7 HIV BEREDO M. xenopi BRAEW 42 HIZE T,
RFP L EBDOZHEHE INHEMAZINEHRTOH
BB WTHEZRESLDLNTY, RFP-EB -
clarithromycin (CAM) = X 2 fF 8¢ £""%>, CAM
boa—F )oY ROBAETHRETBEH - FHH
HEhTHED, BETIRINHERAZTCAMP AV S
NEHEZENEWLESITHE. —H M. heckeshornense? i
MECOVTHREL DAV, EME BN
HBEE AR THMERE L, M. heckeshornense & 5 7€
M. xenopi DiEMEECECTINH £ E L7z b v HiE
bHaY. BETRIEBEOATEZL, w2071 F
REH R 0 FEMLBERLS DY SRS
6 & HEEMORH & BRI h D,

W REMORETRES LFEEEORBETT-TY
et fE MR R TER /L M RL > 7 —DPAK
ELE ERRBRRERBOREREEECENLE
+

BlAXE
U WiENTF ®E B HERS 2EMHLENT
A= W52 & 417> Mycobacterium heckeshornense |-
Wi 200681 : 603—607

2) Schwabacher H. A stain of mycobacterium isolated
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Abstract
A possible case of pulmonary infection due to Mycobacterium heckenshornense

Akiko Hisamoto", Saeko Ozaki", Makoto Sakugawa®, Reiko Komoto', Akihiko Tamaoki',
Toshitsugu Miyake" and Kenji Nishi"
"Internal Medicine. Okayama Health Foundation Hospital
“Department of Respiratory Medicine, Okayama Red Cross Hospital

A 68-year-old man with emphysema was admitted with cough and bloody sputum. Chest radiography re-
vealed infiltrative shadows in the right upper lung. Microbiologically, an acid-fast bacillus was detected in the cul-
ture of sputum (Gaffky (+)), but both tuberculosis bacillus (TB) and Mycobacterium avium complex (MAC) were nega-
tive by the PCR method. Combination chemotherapy, which included isoniazid, rifampicin, ethambutol and pyradi-
namide, was initiated under a tentative diagnosis of TB. His clinical symptoms and radiographic findings im-
proved, After 4 months, the strain of acid-fast bacilli was identified as Mycobacterium xenopi by DNA-DNA hybridi-
zation (DDH) method. However, analysis of base sequences from sputum samples using 16S rDNA confirmed the
identity of all tested isolates as Mycobacterium heckeshornense. M. heckeshornense could not be identified by the DDH
method in Japan. When M. xenopi is detected. it is essential to perform both sequencing of 16S rDNA and a bio-
chemical method for the purpose of distinguishing M. heckeshornense from M. xenopi.
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#1 xREEERTOM, FEANPYES (14578 £)

L3
LIFCE@RS % A

20-29 946 Al a4 2402 00 168
30-30 1097 468 21 2047 280 127
w04 857 403 21 1855 an 108
50-59  B6 324 314 2000 16 58
60-69 609 I HES 1263 38 an
20-79 176 27 153 269 4 15
Eh  aesi 1784 370 8927 1048 108

BRFT v fr— b OW 2T 512 2499 H5°C, ~NWAF =z v
2 EFONEE A, SEAGNCENT A E (k2), Bttonse
FILBO3 4005 1,228 4, (25.5%) . AothodUEE L 1606 4
DA Bl 4 (5.0%) T. 14578 AORSEL Holrt 7 LoE
FOMIEDUEA Tz, o, Bl LKL L LITHER D
BEApdl LT

#2 Tri— EEETON, FARPYEE (2499 4)

{F ft 2 LY f=ifS L]
20-20 n 21 288 165 1] L8]
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Changes in cigarette smoking with lifestyle modification
at Okayama Southern Institute of Health

Nobuyuki MIYATAKEY, Kenji NISHIT2, Noriko SANOY, Misato MTYATAD, Takeyuki NUMATA?
U0kayama Southern Institute of Health, 2 Okayama Health Foundation Hospital

We investigated the changes in cigarette smoking with lifestyle modification at Okayama Southern
Institute of Health by mail. Although the rate of answer was 20%, the subjects with current smoker
were significantly reduced. In addition, cigarette smoking was associated with health consciousness.
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NEOQPLASTIC DISEASE

Prognostic Significance of Thin-Section
CT Scan Findings in Small-Sized Lung
Adenocarcinoma*

Toshihike Hashizume, MD; Kouzo Yamada, MD; Naoyuki Okamoto, PhD;
Haruhiro Saito, MD; Fumihiro Oshita, MD; Yasufumi Kato, MD;

Hiroyuki Ito, MD; Haruhiko Nakayama, MD; Youichi Kameda, MD;
and Kazumasa Noda, MD

Objectives: The purpose of this study is to evaluate the prognostic importance of thin-section (TS)
CT scan findings in small-sized lung adenocarcinomas.

Patients and methods: We reviewed TS-CT scan findings and pathologic from 359
consecutive patients who underwent resection for peripheral lung adenocarcinomas = 20
mm in diameter during the period from July 1997 to May 2006. By using TS-CT scan images, tumors
were defined as air-containing types if the maximum diameter of tumor opacity on mediastinal

window images was less than or

solid
that on lung window images. We

); pleural involvement; |
ntyn!:ha:Nopnhnlogiclnmm

patients with lung adenocarcinoma.

Key A hioloalveolar cell o

to half of that seen on lung window images, and as a
type if the maximum diameter on the mediastinal window
compared TS-CT scan findings to findings
invasion, vessel invasion, and lymphatic invasion) and prognosis. The following
size; pathologic stage; TS-CT scan findings; histologic
invasion; and vascular invasion.

or recurrence were found in air-containing-type
tumors. Pathologic invasive findings and recurrence were found in 10 to 30% of patients with
solid-density-type tumors. The air-containing type tumors seen on TS-CT scans and Noguchi type A
or B tumors were demonstrated as prognostic factors for good outcome by x* test (p < 0.001).
Multivariate analyses revealed lymphatic permeation as a significant prognostic factor.

Abbreviations: BAC = bronchioloalveolar cell carcinoma; GGO = ground-glass opacity; HU = Hounsfield units; TS = thin
section

was more than half of
(i, lymph node

hazard model: age; gender; tumor
defined by Noguchi et al (ie, Noguchi

with

factors for outcome in
(CHEST 2008; 133:441-447)

The number of patients with small-sized lung
carcinoma has been increasing due to the routine
clinical use of CT scanning and the increasing use of
helical CT scan screening for lung cancer. Adeno-
carcinoma is the most common histologic type of
lung cancer in those cases. The population of lung
adenocarcinoma is heterogeneous, and many sub-
types of adenocarcinoma have been advocated.’2
For example, Noguchi et al! classified small-sized
lung adenocarcinoma into six subtypes based on
tumor growth patterns. In this study, a type A or B
tumor was localized bronchioloalveolar cell carci-

www.chestjournal.org

noma (BAC), which showed no lymph node metas-
tasis, rare vascular and pleural invasion, and excellent
prognosis (5-year survival rate, 100%). A type C
tumor was BAC with foci of active fibroblast prolif-
eration, and showed pathologic invasive findings, and
poor prognosis (5-year survival rate, 74.8%). A type
D, E, or F tumor was adenocarcinoma without BAC
and showed worst prognosis (5-year survival rate,
52.4%). Although these pathologic characteristics are
useful as prognostic indicators, the results are de-
fined only after surgery. If we have techniques by
which we know the biological behavior of the tumor
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and prognosis before treatment, they may be useful
for planning therapy.

Many investigators reported that preoperative CT
scan findings were related to the pathologic features
and prognosis after resection of the tumor. The ratio
of ground-glass opacity (GGO), defined as a hazy
increase in lung attenuation without obscuring the
underlying vascular marking on the CT scan, was
associated with the histologic type of the tumor and
survival. One of the purposes of these studies was to
determine noninvasive carcinoma, defined as a tu-
mor without lymph node metastasis, pleural inva-
sion, vascular invasion, and lymphatic invasion by
using thin-section (TS) CT scan images. However,
there are few articles accurately determining nonin-
vasive carcinoma by TS-CT scan images. If we
determine a diagnosis of noninvasive carcinoma us-
ing CT scan images, they are useful for deciding on
the surgical procedure to be used, especially lesser
resection. This study was carried out to determine
whether TS-CT scan findings were good indicators
of noninvasive carcinoma of the lung, and also to
clarify whether TS-CT scan findings were related to
the prognosis.

MATERIALS AND METHODS

We reviewed TS-CT scan findings and pathologic specimens
from 359 consecutive patiants who underwent surgical resection
for peripheral adenocarcinomas < 20 mm in diameter during the
period from July 1997 to May 2006, All patients underwent
physical examination, chest roentgenography, CT scan of the
chest and abdomen, bone scintigraphy, and MRI of the brain for
the staging and evaluation of resectability before the
The with disease of clinical stage IIB or less underwent
surgery. We also surgically treated the patients with clinical N2
diseasa without evidence of mediastinal lymph node metastasis

proven by mediastinoscopy. This study was approved by our

e t of Respiratory Medid:::d U?:har Hashi-
zume), Yamato Hmyml Kamgawa. " D!Fl-l't
ments of wcfltym (Drs. v.mjmm. Oshita, and

Noda), Thoracic § Kato, Ito, and Nakayama), Re-
search Institute {D‘.:s‘l;leum). and Pathology (Dr. Kameda),

Kanagawa Cancer Center, Yokohama, Japan.
This work was lnp:nbyn I!EorSdnnuﬂeRasaamh
Expenses for Labour and W , and by the

Foundation for the Promotion of Cancer
Second-Term C hensive 10 Strategy for Cancer Con-

‘- L4

trol.
The authors have reported to the ACCP that no significant

Hospital, Department

E&, Yamato-city, W Japan; e-mail: toshi@
.s0-net.ne.
I: 10.13
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institutional review board after confirmation of informed consent
by the patients for us to review their records and images. Chest
CT scan images were obtained by a commercially available
seanner (X-Vigor/Real or Aquilion M/18 CT scanner; Toshiba
Medical Systems; Tokyo, Japan). Conventional CT scan images
were obtained serially from the thoracic inlet to the lung bases at
120 kV peak spacing, 512 X 512 pixel resolution, and 1-s scan-
ning time. TS images targeted to the tumor were obtained serially
at 120 kVp and 200 mA, with 2-mm section thickness, pitch 1,
section spacing of 1 to 2 mm, 512 X 512 pixel resolution, and 1-s
scanning time, using 2 high-spatial-reconstruction algorithm with
a 20-cm field of view. These images were printed as photographs
on each sheet of films a mediastinal window level setting
(level, 40 Hounsfeld units (HUJ; width, 400 HU) and a pulmo-
nary window level setting (level, —600 HU; width, 1,600 HU).

While contrast medium (60 mL) was infused IV during

imaging, lesion sites were translocated in s helical scan mode with
s CT scan table of 2 mm/s; TS-CT scan images were
obtained at one breath hold (120 kVp; 200 mA). The time interval
between CT scan examination and subsequent surgery was = 2
weeks in all patients. All CT scan images were reviewed by four
thoracic who were not informed of the pathologic
findings. They obtained the maximum dimension of the tumor using
a pulmonary window level setting and the maxdimum dimension of
the tumor using a mediastinal window level setting from the TS-CT
scan images.
Tumors were defined as air-containing types if the ratio of the
maximum dimension of the tumor using & mediastinal window
level setting to the maximum dimension of the tumor using a
pulmonary window level setting was = 50%, and were defined as
solid-density types if it was > 50%. Examples of CT scan images
of the two groups are shown in Figures 1 and 2.

Each pattern based on TS-CT scan images was evaluated in terms
of pathologic findings and survival outcome. We evaluated patho-
logic stige (TNM system), pleural involvement, vascular invasion,
and lymphatic invasion. In addition, pathologic subtypes defined by
Nﬁ:huull (called hereafter Noguchi type) were evaluated.

statistical significance of the difference between the
incidence of relapse and TS-CT scan findings or Noguchi type
was assessed by x* tests. free survival was calculated by
the Kaplan-Meier method. Log-rank tests were used to compare
the Kaplan-Meier curves. The Cox proportional hazards model
was applied for multivariate analysis. Significance was defined as
p =< 0.05.

RESULTS

Patient and tumor characteristics are listed in
Table 1. There were 60 cases in which the largest
diameter of the lesion was =< 10 mm, 130 cases in
which it was 11 to 15 mm, and 169 cases in which it
was 16 to 20 mm. There were 152 patients with
air-containing- tumors, and 207 patients with
solid-density-type tumors. Table 2 shows the rela-
tionship between TS-CT scan findings and patho-
logic findings. No patients with air—oontsiningv;?rpe
tumors had lymph node metastasis, pleural involve-
ment, vascular invasion, or lymphatic ion.
Among patients with solid-density-type tumors, 23
(11%) had lymph node metastasis, 45 (22%) had
pleural involvement, 69 (33%) had vascular invasion,
and 41 (20%) had lymphatic n. Table 3 shows
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FIGURE 1. TS-CT scan findings of an air-containing-type tumor (diameter, 13

(b)

mm) on lung window

setting images (left, a) and on mediastinal window setting images (center, b). The histologic specimen
(right, c) shows BAC (hematoxylin-eosin, original % 6)

pathologic stage. All patients with air-containing-type
tumors had pathologic stage IA disease. In contrast, 38
patients (19%) with solid-density-type tumors had
pathologic stage IB or greater disease. Table 5 shows
the relationship between TS-CT scan findings and
Noguchi type tumors. Among 152 patients with air-
containing-type tumors, 79 patients received lobec-
tomy, while 73 underwent limited resections (ie, seg-
mentectomy or wedge resection) because of their
small size (median tumor diameter, 11 mm).
Among 207 patients with solid-density-type tu-
mors, 3 patients underwent pneumonectomy and
155 underwent lobectomy, while 49 underwent
limited resections because of their being elderly or
having pulmonary hypofunction.

Table 2 shows the relationship between TS-CT scan
findings and cancer relapse after surgery. No postop-
erative cancer relapse was seen in patients with air-
containing-type tumors; in contrast, relapse was found
in 31 patients (15%) with solid-density-type tumors.
The relapse-free survival of 207 patients for whom = 3

(a)

(®)

years have passed since surgery is shown in Figure 3.
Patients with air-containing-type tumors had a 100%
5-year relapse-free survival rate, which was significantly
better than that for patients with solid-density-type
tumors (p < 0.001).

We assessed prognostic factors in 207 patients for
whom = 3 years had passed since undergoing surgery.
Table 5 shows the relationship between cancer relapse
and TS-CT scan findings or Noguchi type. No cancer
relapse was seen patients with air-containing-type tu-
mors or patients with Noguchi type A or B tumors. The
presence of both air-containing-type and Noguchi type
A or B tumors were demonstrated as significant prog-
nostic factors for good outcome by x* tests (p < 0.001).
The reason for using x* tests but not Cox proportional
hazards models to analyze the prognostic factors for
TS-CT scan findings and Noguchi type tumors was due
to the difficulty in conducting a statistical analysis at the
time of no relapse event in the patient group with
air-containing-type tumors or Noguchi type A or B
tumors. Then, a multivariate analysis with a Cox pro-

(c)

FIGURE 2. TS-CT scan findings for a solid-density-type tumor (diameter, 14 mm) on lung window
setting images (left, a) and on mediastinal window sefting images (center, b). The histologic specimen
{right, c) shows poorly differentiated adenocarcinoma (hematoxylin-eosin, original X 6)

www.chastjoumal.org
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Table 1—Patient and Tumor Characteristics®

Variables Values

Patients, No, 359
Age.wr 20806 (65)
Gender. No

Male 158

Female 200
Tumeor size, mm 5-20(15)
Noguchi type tumor, No.

Type A 52

Type B 75

Type C 162

Type D 39

Type E 5

Type F 25
TS-CT scan findings, No.

Air-containing-type tumor 152

Solid-density-type tumor 207

*Values are given as range (median) or No.

portional hazard model was performed in 116 patients
without air-containing type tumors or Noguchi type A
or B tumors. The results showed that lymphatic per-
meation was a significant prognostic factor (Table 6).

DiscussioN

In patients with small-sized lung adenocarcino-
mas, several authors!? have shown that pathologic
characteristics are correlated with prognosis. Nogu-
chi et al! have used tumor growth patterns to classify
small-sized adenocarcinomas into six subtypes (ie,
types A to F). Small, localized BACs (ie, types A and
B) have not yet metastasized to lymph nodes or
invaded vessels or pleura, and are associated with an
excellent prognosis (5-year survival rate, 100%). Lo-
calized BAC with central fibrosis formation (ie, type
C) is thought to be advanced carcinoma, which
progresses from type A or B and is associated with a
poorer prognosis than before (5-year survival rate,
74.8%). The prognosis for patients with nonreplace-
ment-type adenocarcinomas (ie, types D, E, or F) is

Table 3—Relationship Between TS.CT Findings and
Fathologic Stage

Pa lhu|0f;ic Stage

r S |
TS-CT Scan Findings Ia IB A HB IIIA MIB

Air-containing-type tumer 152 0 0 0 0 ]
Solid-density-type tumor 167 16 5 3 15 1

worse than that for patients with replacement-type
adenocarcinomas (ie, types A, B, and C) [5-year
survival rate, 52.4%). Suzuki et al® showed that the
size of the central fibrosis was a prognostic factor
among peripheral lung adenocarcinomas that
were = 3.0 cm in size. In this study, the patients with
adenocarcinoma having central fibrosis = 5 mm in
the maximum dimension had a 5-year survival rate of
100%, whereas the other patients had a 5-year
survival rate of 70%. Higashiyama et al4 showed that
the component area of BAC was correlated with
postoperative survival in patients with small periph-
eral adenocarcinomas = 2.0 ¢m in diameter. Patients
with adenocarcinoma having a BAC component
comprising < 50% of the tumor tissue showed a
significantly poorer prognosis than those with = 50%.

In TS-CT scan images, consolidation areas repre-
mostly the fa}? of fibrosis or mmcf)]rs ofa sohc}

attern, whereas GGO areas reflect areas o

a gmth pattern of tumor cells replacing alveolar
lining cells such as BAC. Because the fibrotic foci
increase with the progression of the tumor, and
because these areas and advanced adenocarcinomas
with a solid growth pattern demonstrate consolida-
tion areas on CT scans, it is suggested that the
percentage of the consolidation or GGO areas rela-
tive to the tumor is a prognostic indicator. Many
investigators®™22 have reported on the correlation
among TS-CT scan findings, pathologic findings, and
prognosis. These studies have shown that GGO
ratios were very much associated with BAC ratios
and had favorable pi c factors. However, the
methods used to the percentage of GGO
areas (fe, GGO ratio) differ in different articles.
Besides, we have few articles that have accurately

Table 2—Relationship Between TS-CT Findings and determined the presence of noninvasive carcinoma,
Both Pathologic Findings and Recurrence which was defined as a tumor without lymph node
TS-CT Scan Findings
L} 1
o o A Table 4—Relationship Between TS-CT Findings and
Pathologic Findings (n = 152) (n = 207) Noguchi Type
Lymph node metastasis 0 23 Noguchi Type
Pleural involvement 0 45 ! !
e e Fi TSCTSanFindngg A B C D E F
Vascular invasion 0 69 Air-con! -type tumor 49 53 49 0 0 1
Recurrence 0 31 Solid-density-type tumor a 22 113 30 5 24
444 Original Research
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metastasis, pleural invasion, vascular invasion, and
lymphatic invasion, by TS-CT scan images. The
parameters used to calculate the GGO ratio that
have previously been reported are as follows: a
GGO/tumor area ratio™!%; a consclidation/tumor
dimension ratio*-'%; a GGO/tumor volume ratio's;
an area ratio of tumor on mediastinal window to that
on the lung window!%47; a product of the dimension
ratio of the tumor on the mediastinal window to that
on lung window!8-%%; and a maximum dimension of
tumor on the mediastinal window.?! Matsuguma et
al® reported on the relation between the proportion
of the GGO and both clinicopathologic characteris-
tics and tumor recurrence in patients with clinical
TINOMO adenocarcinoma. In this study, the patients
with a GGO ratio of = 50% seen on high-resolution
CT scans had neither lymph node metastasis nor
lymphatic invasion and were alive without cancer
recurrence. Ohde et al'® reported the relation be-
tween the proportion of consolidation to GGO and
pathologic invasive findings in ts with lung
adenocarcinomas =< 3.0 cm. They showed that all

Table Between Recurrence and Both
TS-CT Findings and Noguchi Type Tumor in 207
Patients for Whom 3 Years or More Have Passed Since
Surgery

Recurrence
0"
TS-CT Scan Findings No Yes p Value
Tumors 0.000
Alr-cantaining type 84 0
Solid-density type 93 30
Noguchi type tumor 0.000
Type Aor B 66 0
Type C.D,E,or F 111 30

tumors in which the ratio of the greatest diameter of
consolidation to that of the tumor was < 50% had
neither lymph node metastasis nor vessel invasion
and 5-year survival rate of 95.7%. Although only
one cancer relapse was seen in tumors with a ratio
of the greatest giameter of consolidation to that of
the tumor of = 50% in the study by Ohde et al’2;
the methods used to calculate the CGO ratio in
these two studies®!2 may be useful in defining
noninvasive cancer. On the other hand, several
investigatorsi®-20 used not only lung window im-
ages but also mediastinal window images to clas-
sify the tumors on TS-CT scan images. Kondo et
al’® used a ratio of the tumor area on the medias-
tinal window images to that on lung window
images in patients with pulmonary adenocarci-
noma of = 2.0 cm, and showed that the tumors
with a ratio of = 50% had no lymph node metas-
tasis, rare vascular invasion, and no cancer relapse.
Okada et al'® and Shimizu et al* used the tumor
shadow disappearance rate, which was determined
from the product of the maximum dimension of
the tumor and the largest dimension perpendicu-
lar to the maximum axis on both pulmonary and
mediastinal window images on TS-CT scan, as
previously described by Takamochi et al.*? They
showed that the tumors with a tumor shadow
disappearance rate of = 50% had no lymph node
metastasis, rare vascular invasion, nndy-:t) cancer
relapse in patients with lung adenocarcinomas
= 2.0 cm in diameter. However, the methods used to
classify the tumors in these studies with both pulmo-
nary and mediastinal window images could not com-
pletely discriminate the tumor without invasive findings
(ie, vascular, lymphatic, and pleural involvement) from
the other. In contrast, the present study showed that
the air-containing-type tumor did not have lymph node
metastasis, pleural involvement, vesse! invasion, or lym-
phatic permeation, and did not recur after resection,
These results suggest that the air-containing-type tu-
mor should be defined as a noninvasive cancer.

The GGO area is someﬁm&:;sither % (:];:
jective. We sometimes experie cases in
border of consolidation and the GGO shadow on the
TS-CT scan was unclear, and it was difficult or impos-
sible to measure this size . To select nonin-
vasive cancer more simply and more objectively, we
measured the maximum dimensions of tumors on both
the lung and mediastinal windows. Our classification
has the advantage of simplicity and objectiveness. We
have only to compare the greatest dimension of the
tumor on lung window images with that on mediastinal
images of the TS-CT scan.

Although a number of prognostic indicators have
been proposed such as TNM staging, tumor differ-
entiation, molecular expression, and vascular inva-
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Table 6 —Multivarinte Analysis of Relapse-Free

Survival
85% Confidence
Variables Hazard Ratio Interval p Value
Age 0.968 0923-1.014 G170
Gender (male v female) 2372 0.956-2.707 0.054
Tumor size 1.062 0.847-1.192 0.305

Pathologic stage (= [Tvs 1785 0598-5389 0297
1)

Noguchi type tumor 2.169 0.842-5.586 0.108
(type D, E, or T vs
type C)

Pleura] involvement 2.181 0.951-5.001 0.066

(positive vs negative)

Lymphatic permeation 2818
(positive vs negative)

1.084-7.265 0.032

Vascular invasion 0.864 0.289-2.588 0.795
(positive vs negative)

Operation mode 0.433 0.158-1.084 0.078
(lobectomy vs wedge
resection)

sion, the final results are defined only after surgery.
As yet, no definite preoperative indicators have been
discovered for the postoperative outcome of patients
with adenocarcinomas. This study showed that pre-
operative TS-CT scan findings had prognostic impor-
tance. The air-containing-type tumor defined in this
study showed no cancer relapse and was revealed as
an independent prognostic factor for relapse-free
survival. The identification of prognostic variables,
e?ecin.lly before the operation is important to de-
cide on the operative procedure and adjuvant ther-
apy. Although lobectomy and pneumonectomy with
systemic mediastinal lym nectomy is the standard
surgical treatment for non-small cell lung cancer, if

noninvasive lung cancers are distinguishable on CT
scans, limi can be indicated before the
jon. Since patients with the air-containing-type

tumor showed neither pathologic invasion nor relapse
after surgery, we think it is reasonable that we can treat
patients with lesser resection for tumors of this type.
Treating patients with limited resection leads to a
reduction in operative complications and the mainte-
nance of function. The number of both
elderly patients with lung cancer and patients with a
second lung cancer has been increasing. Lesser invasive
techniques such as limited resection and stereotactic
radiotherapy will play an important role in the future.
Studies®* have shown the results of the attempt to
E{Hnﬁtedmformﬂlungmmmszﬂcmin
iameter. a small number of local relapses was
seen in patients who underwent limited resections. Our
study also showed that 11% of solid-density-type tu-
mors had lymph node metastasis. We think that it is not
the size of the tumor but the findings of the CT scan of
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the tumor that is a good indicator for determining
whether to use limited resection. Nakata et al®> re-
ported the results of limited resection of pure GGO
selected by the CT scan, in which no cancer relapse was
seen in 33 patients who underwent limited resection.
In the selection of a candidate for limited surgery, it is
important (o select patients with noninvasive cancers
that not only have high specificity but also high sensi-
tivity. In our study, among 162 patients with Noguchi
type C tumor, which is thought to be advanced carci-
noma, 49 patients had air-containing-type tumors (Ta-
ble 4). This result means that our classification using
TS-CT scans can preoperatively determine the pres-
ence of type C tumors without invasive findings. A
prospective study is needed to clarify whether patients
with air-containing-type tumors defined preoperatively
on TS-CT scan images are candidates for limited
surgery. In conclusion, the presence of air-containing-
type tumors in patients with peripheral adenocarcino-
mas < 2.0 cm in diameter means noninvasive cancer
and that such patients are candidates for limited

surgery.
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Abstract In Japan. the first actual survey of morbidity from
cancer was conducted by Dr. Mitsuo Segi in Miyagi Prefec-
ture from 1951 to 1953, Population-based cancer registries
were started in 1957 in Hiroshima and 1958 in Nagasaki for
the follow-up of survivors of the atomic bombings. Public
population-based cancer registries, under the cancer control
programs of the prefectural governments, were started in
Aichi and Osaka prefectures in 1962, After the Law on
Health and Medical Services for the Aged was enacted in
1983, population-based cancer registries were initiated
promptly in many prefectures. As of 2007, there were
population-based cancer registries in 35 of Japan's 47 pre-
fectures and in one city. The Research Group for Popula-
tion-Based Cancer Registration in Japan was organized by
Dr. Isaburo Fujimoto, the chairperson in 1975, with a grant-
in-aid from the National Cancer Research Promotion
Program. This research group has continued until now and
has been making continuous efforts. To promote standard-
ization of the registry process and 1o improve the quality of
registry data, the Japanese Association of Cancer Registries
(JACR) was organized in 1992. The Japancse government
Third-Term 10-Year Comprehensive Strategy for Cancer
Control was launched in 2004, with the slogan “Targeting 4
drastic reduction in cancer morbidity and mortality.” This
strategy includes not only promoting cancer research but
also promoting cancer prevention, improving the quality of
cancer care, promoting social support systems, and promot-
ing effective systems for monitoring cancer incidence and
survival.

Key words History + Cancer registry - Population-based
System - Japan

N, Okamaoto (&)

Kanagawa Cancer Center, 1-1-2 Nakao, Asahi-ku, Yokohama
24].0815, Japan

Tel +81-45-391-5761 (ext. 4030); Fax +81-45.366-3157

e-mail: okamoto@gancen asahi.yokohama jp

Introduction

Cancer has been the leading cause of death in Japan since
1981. In spite of the various steps taken by the Ministry of
Health and Welfare in Japan to reduce cancer incidence
and mortality, the cancer death toll now exceeds 300 000
per. accounting for more than 30% of all deaths in the
country. A national registry for monitoring the morbidity
and mortality of cancer is an essential support for strategies
and policies to control the disease. Five decades ago, several
prefectural governments launched population-based cancer
registries in cooperation with prefectural medical associa-
tions and cancer centers. Though these registries have been
of great help, no surveillance systems have been established
for the monitoring of high-quality data on cancer incidence
at the national level.

Here we review the history of the Japanese cancer reg-
istration system in the hope of activating new cancer sur-
veillance systems and standardizing the registration process
further.

Establishment and progress of population-based
cancer registries in Japan

Modern-day cancer statistics were first compiled on a large
scale in London in 1728, Two centuries later, physicians and
administrators in Hamburg conducted a general survey of
cancer (in 1900) and established a population-based cancer
registry' (in 1929).

The first survey of cancer morbidity in Japan was con-
ducted from 1951 to 1953, when Dr. Mitsuo Segi studied a
residential population living within a defined area in Miyagi
Prefecture. Segi collected data on all of the cancer patients
in all of the hospitals in the prefecture, as well as the death
certificates for all of the persons in the prefecture who died
of cancer (the death certificates were kept at 15 prefectural
public health centers). He then compiled lists from these
two sources of data, checking the names and addresses of
all of the people by hand to eliminate duplications. In 1954,

221



