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Early Hilar Type Lung Cancer in Japan—Furukawa et al

Table 1. Items of the Japanese National Survey of Early Hilar Lung Cancer

Study period: 2006-2007
1) Basic items

a) Number of bronchoscopies performed

b) Number of lung cancer resections

¢) Number of diagnoses of new early hilar lung cancer

d) Modes of detection
e) Histological type
f) Treatment modalities

2) Others

a) Number of advanced hilar squamous cell carcinomas
b) Number of sputum cytology examinations found to be positive or suspected to be

positive

¢) Number of peripheral lung cancers detected by sputum cytology
d) Number of cancers in otorhinological field or esophageal cancers detected by spu-

tum cytology

Table 2. Annual Numbers

Current survey results

2006 2007

Bronchoscopies
Lung cancer resections (A)

64250 65584
14,670 15,356

New early hilar lung cancers 155 152
The number of primary lung cancer resections in. Japan 26531 26,092
surveyed by the Japanese Association for Thoracic Surgery (B) ! o
The reported ratio (A/B) of the current questionnaire 55.3% 58.9%
Throughout 2006 and 2007 57.1%

HBHMICE 72, —F, FELGHPHD ) HHEICE W
TUEFIUC BT B IPIE MR OEREIZ, RRZ o R
RRBE L ME R T - ARSI b0 2D o
fo. FIC, BBO 2FEIMA, BARNREGAHRES
SENCEBEESLPLELIEMERE T —-F > 77
N—7k bz, WMMERANEEERET v - %
T, BLORERDERGHAOTICEEZHRETHZ
EHPTELDT, ZIIZHETS.

HEEHE

B AN SR HRZRE SEENRE 1< X 5 iRk
BhERE HEABRMBRZESEHEEERNERS 7 —
FrrsN—7, BXUHAFRENRESESFATEN
BEEMBHE T —F X 7NV —TOEREKTT >~
r— FIEB OB 1T\, 2006, 2007 4 (GFAL 18, 19
) BT 5 EMRRD, a) [KEXEREGE b) e
WEpIE, o FHRMPIMEMESHHE ) TORR
BhiR, o) MIREL DWEFE TLABREHHEE LA ¥
SICTTRE L FEEAC, a) MFIESETRFLEERE b) B
AR - BEHMEIC X AMEE o) Bl Ic
X B ARAYBRESE RGIR, o) BB T & 5 B AR
WS R - AEERAAY, CHLTOEEZRD

7z (Table1).

Ty — b OBEMAEE. HARNREGERHRGESESERE X
SREREMER I & OBLERENME (5T 504 MiRE) DRE
FMETEHLE Lz, 7 ¥ 7 — ME 2009 4 (FR 21
FITAI0BIREXEL, 7y — b OEIER%E 2009
F PR 214E)2 A 28 HE L722%, BEMICIET > 7 —

NERAIRECAT 2 2009 4 3 A 30 HiZfFw, 7> o — &
M h %2 2009 424 H 30 H & L7

Fiz, 7 v — MEIDUGERB S 35U B SRS R S0 B
BEHABMBAPMFELRTETL T 2BFOL£EE
F2ps, Zh o OMEROMBIBRFAROLEZ HH
L, BHREETIHLT BMPIEETR P LB LM
BRI A HERE L

Bw R

1) 74— rOEIRSR

2009 £ 3 A 31 B ¥ TIZ 165 iz (32.7%) & b EZEDS
dHolz 20094 4 A 30 HFTITWE 72 MERE (14.3%) 2> &
BIEABMTHESR, 200058 18 HF TIZIZE SIS
71 figk (14.1%) £ Y BIEAdH o7z, #EFCIE, 308 ik
(61.1%) & hoEIE®E-.
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Early Hilar Type Lung Cancer in Japan—Furukawa et al

Table 3. Modes of Detection

Table 6. Cases of Progressive Hilar Squamous Cell Car-
cinoma

Modes of detection 2006 2007
Sputum cytology 93 69 2006 2007
Sputum cytology in population-based mass screen- 59 6 Advanced hilar squamous cell carcinoma 1222 1.270

ing
Bloody sputum 26 32

Bronchoscopies performed for other pulmonary 31 23
disorders

Others 22 24
Unknown 16 10

Table 4. Histological Type

Histological type of early hilar lung cancer 2006 2007
Squamous cell carcinoma 140 135
Adenocarcinoma 5 6
Large cell carcinoma 0 2
Small cell carcinoma 5 3
Others 1 3
Unknown 4 3
Table 5. Initial Treatment

Initial treatment for early hilar lung cancer 2006 2007
Surgery 49 59
PDT laser 66 45
Laser apart {from PDT 6 2
Brachytherapy 3

External irradiation 17 26
Chemotherapy 3 13
Untreated 8 5
Others 1 3
Unknown 0 1
2) BIERFICH T Z2REXHEREY, MEVRAL, ;7

FEHPIER GRS E (Table 2)

B BT B R E E M I 1 2006 4E 64,250
1, 2007 4F 65,584 1 Td - 7=, EERC RS RE U E]
#4043 2006 4 14,670 B, 2007 4 15,356 P TH o 72. B
MR FETRIT L W A EEOLSEEFTICED D T
AL 6 > i F o> il AE B0 B 1 45 o Ee =R i3 2006 4 55.3%
(14,670/26,531), 2007 4 589% (15,356/26,092) T, 2
HMGIBACIE 57.1% T o 7z, EEHERICBT 5 H M
[ 5 0NN % 00 35 W 0 B 2006 4E 155 1, 2007 4B 152
BCdh 7z,

Il 1) ¥ S SU G 9 00 B W B A 7 20 o 72 MERR BT 2006 4E
238 #if% (77.3%). 2007 4 238 Wigk (77.6%) Th o 7=

Appendix: All cases of hilar squamous cell carcinoma not de-
fined as early hilar lung cancer were considered to be advanced
hilar squamous cell carcinoma.

Table 7. Number of Cases Which Required Bronchoscop-
ic Examination Due to Positive or Suspected to Be Positive
Findings on Sputum Cytology *

2006 2007

Positive findings on sputum cytology 689 672
Suspected to be positive findings on sputum

cytology 439 411

Total 1128 1,083

*Including cases in which pathological changes were not seen
on bronchoscopy.

3) FFIERE ARSI O R REWE (Table 3)

i FASE I%J]Jﬁl%hﬁl@%%@)%%’ﬂ ICR % & 2006 4140
BB L 50936, 5 LRBHEFERA 69 I, 1m
9% 26 . 1L¥E%f€§3§%ﬁ®*‘“‘ﬁiﬁiﬁﬁk £ 5D 314,
Db 22 B, W16 BITH o 7=, 2007 FILEFHMLS
W& B0 696, I LRI 36 51, IMmE 32 H,
MR EBEROREXFEREIC L0236, 2ol
24 ), B 10 BUCTdp o 7=, 2 4ERI % i L CUEHMIN S 56
REIDIRE &= KO T
4) FEFIERSEHEARGEM OBEEE (Table 4)

P £ B2 98 % 2006 48 140 #, 2007 4E 135 I & K5
iz, I AELAOIERFLERED RS,

5) FFIRREHAREAIOYEE#E% (Table 5)

it P9 460 5 B BT 91 00 3= 7 B D IELA PR R, 2006 £ T
FAHOA 49 I, PDT L —H—2247366 f, SLIBHK 2T 17
BITH o7z FEPIRRS & LERENE 3HIT, GRS
A8HIR O N7 2007 TIEFEWAH 596, PDT L —
Y2545 B, SHEEA 26 BITH o 7o, HEPIEEETIS 4 1

LT, ALEFREN 136, EIEHEA5 BIR O ns. B,

PDT L —F =A%k 5, K CHERHDH 7.
6) BEFISREITHIZEGIE (Table 6)

LLF, Table 11 ¥ THRE 2 #iFH CHIZ % T2 /- ilifgk o
LR THB. TNSOMERRIIBT LRI EH L
72 & WP SRR T L R FE O B W IE 2006 4E 124 1,222
7, 2007 #1213 1,270 FITH - 7=.

The Journal of the Japan Society for Respiratory Endoscopy—Vol 33, No 6, Nov 2011—www.jsre.org 413



Early Hilar Type Lung Cancer inJ apaﬁ*Furukawa et al

Table 8. Number of Cases with Peripheral Lung Cancer Detected

by Sputum Cytology

2006 2007

Peripheral type lung cancer detected by sputum cytology 203 225

Table 9. Number of Otorhinological or Esophageal Cancer Detected

by Sputum Cytology

2006 2007
Otorhinological cancers detected by sputum cytology 20 11
Esophageal cancers detected by sputum cytology 7 5

Table 10. The Ratio of Early to Advanced Hilar Squamous Cell Carcinoma

2006 2007
Responding institutions 179 (58.1%) 181 (59.0%)
Total number of bronchoscopies performed 37,027 38.242
Early hilar squamous cell carcinoma 121 ( 9.1%) 99 ( 7.2%)

Advanced hilar squamous cell carcinoma

1,222 (90.9%) 1,270 (92.8%)

Table 11. Ratio of Early Cancer to Total Cases of Hilar Squamous Carcino-

ma in Each Japanese Region

Region Early cancer/Total hilar type squamous cell carcinoma %
Hokkaido 37/221 16.7
Tohoku 27/186 145
Kanto 94/934 10.1
Tokai 16/291 55
Koshinetsu 187137 131
Hokuriku 21793 226
Kinki 17/419 41
Chugoku 15/109 138
Shikoku 13/79 165
Kyushu - Okinawa 17/297 57

p<0.0001.

7) BEHARZBUEELEEBE TREXSEREONER
Ex o> ERIB (Table 7)

BHEMRZHBE CRELEREORR & Lo TEME
13 2006 £ 13 689 B, 2007 £ 672 Pl ThH o7z —F, BE
Bt D FEBIES 2006 4E 439 B, 2007 4 411 §IC, ZDH
£HiZ 2006 ££ 1,128 7, 2007 4E 1,083 FlTH o 7.

8) EEMBZHIRAEBEE > K HEERES LUH
EFERE, BEEEOERIH (Tabled, 9)

WIS A3 5 REVERIS & 7 o 72 A B B A% 1 2006
4E 203 B, 2007 5E 225 Bl TH o /=, FAEHEMIBL A5
REIEEL & % o 7= F BPL 8 I8098 12 2006 4 20 61, 2007
FENFITHY, ARCERBBZCHERERE 2o/t

FEHEL 2006 4 7 Fl, 2007 E 5B TH o7
9) HEMBICHT IMMBEHMRTELERE, FRERE
EELREOLE (Table 10)

F S a vk Liz(biwvid HEEFERERTO)
7 ¥4 — MIEHE TH 5P E IR O BT o HiE
2006 4E 179 gk (58.1%), 2007 4 181 Higk (59.0%) #»
SEBohi. ZhoDRRICBT 58 /IERBOLEE
2006 4FHl PIER B R S LRz 121 B1(9.1%), B PIERIE R
HRSE LR RE 1,222 61 (90.9%), 2007 R FIERE AR
LR 99 B (72%), REFTERIER IR LEHE 1,270 1
(928%) TdH o7
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Table 12. Estimated Number of Patients with Hilar Type Squamous Carcinoma in Japan

2006 2007 Average
Responding institutions with data about advanced hilar squamous cell carcinoma 179 181 180
Advanced hilar squamous cell carcinoma (A) 1,222 1,270 1,246

Lung cancer resections performed at responding institutions (B)

8043 8686 8,365

National lung cancer resections based on survey by the Japanese Association for Thoracic Surgery (C) 26531 26,092 26,312

The covering ratio of the responding institution in Japan ()= B/C) 32%
Estimated number of patients with advanced hilar squamous cell carcinoma in Japan (E=A/D) 3,394
The responding institutions with data about early hilar squamous cell carcinoma (F) 308 308 308
Early hilar squamous cell carcinoma (G) 155 152 154

Lung cancer resections at responding institutions (H)

14670 15356 15013

National lung cancer resections based on a survey by the Japanese Association for Thoracic Surgery (C) 26531 26,092 26,312
The reported ratio of the responding institutions in Japan (I=11/C) 57.1%
Maximum estimated number of early hilar lung cancer in Japan (J =G/T) 270
Estimated number of early hilar lung cancer cases in Japan 154-270

10) R AHMBHECE T 2 RHEOHER
(Table 11)

OIS 7= T TR RS T L B R L 8 VT B U o Sl
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# 2. New Classification of Bronchoscopic Findings
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% 3. Classification of Bronchoscopic Findings of Lung Cancer
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Diffusion-Weighted Imaging Is Superior to Positron
Emission Tomography in the Detection and Nodal

Assessment of Lung Cancers
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Yoshimichi Ueda, MD, PhD, and Tsutomu Sakuma, MD, PhD

Departments of Thoracic Surgery, Radiology, and Pathophysiological and Experimental Pathology, Kanazawa Medical University,

Ishikawa, Japan

Background. Diffusion-weighted magnetic resonance
imaging (DWI) makes it possible to detect malignant
tumors based on the difference in the diffusion of water
molecules among tissues. The aims of this study are to
examine the usefulness of DWI compared with positron
emission tomography-computed tomography (PET-CT)
in the assessment of lung cancer, and the relationships
between the apparent diffusion coefficient (ADC) value
and several pathologic factors.

Methods. Sixty-three patients with primary non-small
cell lung cancer were enrolled in this study. The DWI
and PET-CT were performed before surgery. There were
42 adenocarcinomas, 19 squamous cell carcinomas, and 2
other cell types.

Results. Sixty-one lung cancers (97%) were detected
visually with DWIL This was significantly higher than 54
lung cancers (86%) with PET-CT. The accuracy for N
staging by DWI was 0.81 (51 of 63), which was not
significantly higher than 0.71 (45 of 63) by PET-CT. The

Several noninvasive procedures including computed
tomography (CT) and positron emission tomogra-
phy (PET) are used for diagnosing nodal involvement in
lung cancer. Positron emission tomography has been
demonstrated to be superior to CT in diagnosing nodal
involvement in lung cancer [1-3], but false-positive re-
sults are not uncommon in PET [4]. Diffusion-weighted
magnetic resonance imaging (DWI) detects the restricted
diffusion of water molecules. The principal of DWI ex-
ploits the random motion, or so-called Brownian move-
ment, of water protons in biologic tissue [5]. The primary
application of DWI has been in brain imaging, mainly for
the evaluation of acute ischemic stroke, intracranial tu-
mors, and demyelinating diseases [6—-8]. The DWI makes
it possible to detect malignant tumors based on the
difference in the diffusion of water molecules among
tissues. Diffusion of water molecules in malignant tumors
is usually restricted compared with that in normal tissue,
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sensitivity (0.75) for individual metastatic lymph node
stations by DWI was significantly higher than that (0.48)
by PET-CT. The specificity for individual nonmetastatic
lymph node stations was 0.99 by DWI and 0.97 by
PET-CT, respectively. The accuracy (0.95) for the diagno-
sis of lymph node stations by DWI was significantly
higher than that (0.90) by PET-CT. There was a weak
reverse relationship (correlation coefficient: 0.286) be-
tween the ADC value and the maximum standardized
uptake value, but no relationship between ADC value
and tumor size. The ADC values increased while the cell
differentiation increased.

Conclusions. Diffusion-weighted magnetic resonance
imaging is superior to PET-CT in the detection of pri-
mary lesions and nodal assessment of non-small cell
lung cancers.

(Ann Thorac Surg 2011;91:1689-95)
© 2011 by The Society of Thoracic Surgeons

resulting in a decreased apparent diffusion coefficient
(ADC) value [9-11]. In DWI, blood flow showing high
diffusion and normal tissue with fat depression are un-
detectable, but cancer tissue with low Brownian motion
of water molecule is detectable. Some recent studies
comparing DWI with PET-CT have shown that DWI at
1.5 T is comparable with PET-CT for detecting malignant
lesions [12-14]. If DWI is shown to have the same or
higher diagnostic rate of nodal involvement in lung
cancer than that by PET-CT, it will become one of the
most useful examinations in the assessment of lung
cancer. The aims of this study were to examine the
usefulness of DWI compared with PET-CT in the detec-
tion of lung cancer and its nodal involvement, and
relationships between the ADC value and several patho-
logic factors.

Material and Methods

Patients

Allrpatients who had operaiale lung cancer or who were
highly suspected of having operable lung cancer, who
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