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Objective: Intraoperative frozen section examination of sentinel lymph nodes was
conducted to determine the final indication for segmentectomy for clinical T1 NO
MO non-small cell lung cancer.

Methods: Between April 2005 and July 2006, 52 patients with clinical T1 NO MO
non-small cell lung cancer were prospectively treated by segmentectomy with
sentinel node identification. The day before surgery, technetium-99m tin colloid was
injected into the peritumoral region. After segmentectomy and lymph node dissec-
tion, sentinel nodes identified by measuring radioactive tracer uptake were exam-
ined for intraoperative frozen sections, which were serally cut 2 to 3 mm in
thickness. When sentinel node metastasis was observed, segmentectomy was con-
verted to lobectomy.

Results: Sentinel nodes were identified in 43 (83%) patients. The average number of
sentinel nodes was 1.6 = 0.9 (range: 1-5) per patient. Of 3 patients with metastatic
sentinel lymph nodes, 2 underwent lobectomy and 1 larger segmentectomy. None of
the other 40 patients had metastatic sentinel lymph nodes and therefore they were
treated with segmentectomy. Pathologic staging with permanent sections was NO in
all of the 40 patients. On the other hand, in 9 patients whose sentinel nodes could
not be identified, intraoperative frozen sections were required for 5.4 + 2.3 lymph
nodes, which was significantly more than 1.6 * 0.9 in the 43 patients with sentinel
node identification (P < .001).

Conclusion: Sentinel node identification is useful to determine the final indication of
segmentectomy for clinical T1 NO MO non-small cell lung cancer by targeting the
lymph nodes needed for intraoperative frozen section diagnosis.

controlled trial of limited resection versus lobectomy for clinical T1 N0 M0

non-small cell lung cancer (NSCLC) and concluded that the former was inferior
to the latter regarding local recurrence and survival. However, the limited resection
group in the study included both segmentectomy and wedge resection, and the
curability for T1 NO MO NSCLC differed between the two procedures. On the other
hand, there have been several reports describing that survivals were similar between
patients treated with segmentectomy and those with lobectomy.>-’

The most important issue regarding segmentectomy versus lobectomy is whether
postoperative local recurrence is increased. Whereas Warren and Faber® reported
local recurrence in 15 (22.7%) of 66 patients after segmentectomy versus 5 (4.9%)
of 103 patients after lobectomy, other authors reported that local recurrence after
segmentectomy with complete dissection of hilar and mediastinal lymph nodes was
equal to that after lobectomy.*® However, for determining the final indication for
segmentectomy, intraoperative frozen sections must be examined for all of the hilar

In 1995, the Lung Cancer Study Group' conducted a prospective randomized
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Abbreviations and Acronyms

CcT = computed tomography

FDG-PET = fluorodeoxyglucose—positron emission
tomography

NSCLC = non-small cell lung cancer

SN = sentinel node

SPECT = single photon emission computed
tomography

and lobe-specific mediastinal lymph nodes to confirm the
intraoperative N staging to be N0.>®

A sentinel node (SN) is defined as the first lymph node
within the lymphatic basin reached by lymph draining from
the primary lesion. Recently, SNs have been identified by a
radioactive tracer with or without dye during surgery for
melanoma, breast cancer, gastrointestinal cancer, and lung
cancer to reduce lymph node dissection.®'* We'*'* previ-
ously reported that SN identification with technetium-99m
tin colloid could establish the first site of nodal metastasis in
NSCLC.

In the present study, we used SN identification to target
the lymph nodes submitted for intraoperative frozen section
diagnosis, which might determine the indication of segmen-
tectomy. In addition, unlike Tsubota,® Okada,* Yoshikawa,’
and their associates, who proposed that the indication for
segmentectomy was T1 NO MO NSCLC less than 2 cm in
size, we proposed that it was T1 NO M0 NSCLC without
size limitation. Because SN identification served as the final
indication of segmentectomy, we named the procedure
“sentinel node navigation segmentectomy.”

Patients and Methods

Eligibility

The study protocol for SN navigation segmentectomy was ap-
proved by the Ethics Committee of Kumamoto University Hospital
in March 2005. Informed consent was obtained from all patients
after discussing the risks and benefits of the proposed surgery with
their surgeons. '

Patients

Between April 2005 and July 2006, 103 patients with NSCLC
underwent surgical treatment. Of these, 73 patients had stage c-T1
NO MO cancer according to the findings of both computed tomog-
raphy (CT) and fluorodeoxyglucose—positron emission tomogra-
phy (FDG-PET). SN navigation segmentectomy was prospectively
performed when (1) c-T1 NO M0 NSCLC was identified in the
peripheral lung; (2) the tumor on CT was more than 2 cm away
from the pulmonary vein running at the boundary of the affected
segment; (3) intraoperative frozen sections of SN showed no
metastasis; (4) the surgical margin was intraoperatively found to
be more than 2 cm from the tumor; and (5) tumors located
centrally within the inner one third of the lung or in the right
middle lobe were excluded. The stage of disease was based on the

TABLE 1. Lymph node nomenclature

N2 node N1 node
Superior mediastinal Hitar
No. 1. Highest mediastinal No. 10. Hilar
No. 2. Paratracheal No. 11. Interlobar
No. 3. Pretracheal No. 12. Lobar
No. 4. Tracheobronchial
Aortic Intrapuimonary
No. 5. Botallo No. 13. Segmental

No. 6. Para-aortic No. 14. Subsegmental
Inferior mediastinal

No. 7. Subcarinal

No. 8. Paraesophageal

No. 9. Pulmonary ligament

TNM classification of the International Union Against Cancer.'”
The lymph node nomenclature used was according to the lymph
node map of Naruke and associates,'® which was approved by the
Japan Lung Cancer Society (Table 1).

Administration of Radioactive Colloid

The day before surgery, a 23-gauge needle was introduced into the
peritumoral region under single photon emission computed tomogra-
phy/computed tomography (SPECT/CT) system guidance, which in-
corporates a gantry-free SPECT with dual-head detectors (Sky-
light; ADAC Laboratories, Milpitas, Calif) and an 8 multidetector
CT scanner (Light-Speed Ultra; General Electrics, Milwaukee,
Wis). Technetium tin colloid (6—8 mCi) suspended in a 1- to
1.5-mL volume was injected in a single shot. SPECT/CT was
performed 5 minutes after the injection and the next morning just
before the operation.

SN Identification

The radioactivity of the resected lymph nodes was counted with a
handheld gamma probe (Navigator; Auto Suture Japan, Tokyo,
Japan). The radioactivity was measured for a 10-second period. SN
was defined as any node for which the count was more than 5 times
the radioactivity of the resected tissue with the lowest count.

SN Navigation Segmentectomy

Under thoracotomy, SN navigation segmentectomy was performed
as follows: (1) Pulmonary arteries and bronchi of the affected
segments were cut at the hilum; (2) pulmonary veins along the
boundary of segments were isolated from the center to periphery;
(3) the affected segments along the pulmonary veins were resected
with staplers; (4) the hilar and systematic mediastinal lymph nodes
were dissected; (5) the radioactivity of dissected lymph nodes was
counted for SN identification; (6) SNs were examined by intraop-
erative frozen sections, which were serially cut 2 to 3 mm in
thickness; (7) if the intraoperative frozen sections of the SN
showed no metastasis, the operation was completed with segmen-
tectomy; (8) if the sections of the SN showed metastasis, lobec-
tomy was performed; and (9) if the SN could not be identified
because radioactivity of the lymph nodes was low, all of the hilar
and lobe-specific mediastinal lymph nodes were submitted for
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TABLE 2. Sites of segmentectomy

No. of No. of
Segment patients Segment patients
Right Left
Upper lobe Upper lobe
S1 3 S1+2 4
S2 2 S3 2
S1+ 82 2 S1+2+3 9
S3 2 S4+5 7
S3 + S2b 1
S2 + S3a 1
Lower lobe Lower lobe
S6 4 S6 3
S7+8 1 S8 1
S8 1 S8+9 2
S9 + S10 2 S9 + 10 1
S§7-10 1 S10 1
S6 + S9 + S10 1 S8-10 1
Total 21 3

Right upper lobe: S1, apical; S2, anterior; $3, posterior. Right lower lobe:
S6, apical; S7, medial; S8, anterior; S9, lateral; S10, posterior. Left upper
lobe: S1+2, apical posterior; S3, apical anterior; S4, superior lingular; S5,
inferior lingular. Left lower lobe: S6, apical; S8, anterior; S9, lateral; S10,
posterior.

intraoperative frozen section. Lobe-specific lymph nodes were
defined as follows: No. 3 and No. 4 for the right upper lobe, No.
5 for the left upper lobe, and No. 7 for the lower lobe of both
sides.'”

Primary End Points of the Study

Primary end points of the study are as follows: (1) Can SN.

identification diagnose pathologic N stage during segmentectomy?
(2) Are the survival and local recurrence after SN navigation
segmentectomy similar to those after lobectomy?

Statistical Analysis
All data were analyzed for significance by the 2-tailed Student
t tests. All values in the text and tables are given as mean * SD.

Results

Operative procedures for the 73 patients with c-T1 NO M0
were lobectomy in 12 patients, segmentectomy in 52, and
wedge resection in 9. The reasons for conducting lobectomy
in the 12 patients were as follows: (1) tumors in the right
middle lobe in 5 patients; (2) tumors located centrally in 5
patients; (3) multiple lesions in the same lobe in 1 patient;
and (4) thoracoscopic lobectomy as requested by the patient.
As aresult, 52 patients were consecutively enrolled for SN
navigation segmentectomy. Table 2 shows the sites of seg-
mentectomy for the 52 patients. The average number of
dissected lymph node stations and lymph nodes per patient
was 6 * 1.8 stations and 12.5 £ 5.9 lymph nodes, respec-
tively. Among the 52 patients, SNs could be identified in 43
(83%). The time needed for SN identification was within 5

TABLE 3. Characteristics of patients with and without
sentinel node identification

Sentinel lymph node

identifiable Nonidentifiable

Mean age (y) 69+7 n=7q
Sex

Male 26 8

Female 17 1
Mean tumor size (cm) 19+07 2107
Histologic type

Adenocarcinoma 37 6

Squamous cell carcinoma 4 2

Adenosquamous carcinoma 2 1
No. of lymph nodes submitted 1.6 =09 54 +23*

for intraoperative frozen
diagnosis

Pathologic TNM

T1 NO MO 39 9

T2 NO MO 1 0

T1 N1 MO 1 0

T2 N1 MO 1 0

T1 N2 MO 1 0
Total 43 9
*P < 001

minutes in each patient. The characteristics of the 43 pa-
tients with SN identification and of the 9 patients without
are shown in Table 3. Average tumor size on CT was 1.9 +
0.7 cm (range: 0.8-3.0 cm) and 2.1 = 0.7 cm (range:
1.4-3.0 cm) in the patients with and without SN identifi-
cation, respectively. Seventeen (40%) of the 43 patients
with SN identification and 4 (44%) of 9 patients without had
tumors larger than 2 cm. Pathologic tumor stages in the 43
patients with SN identification were T1 NO MO in 39, T2 NO
MOin 1, TI N1 MOin 1, T2 N1 MO in 1, and T1 N2 MO in
1, whereas the stage in all 9 patients without SN identifi-
cation was p-T1 NO MO. The tumors in 2 patients were
pathologically classified as T2; one tumor was spread over
the pleura and the other was more than 3 cm in size in the
permanent section. The average number of lymph nodes
submitted for intraoperative frozen section examination was
significantly less in the 43 patients with SN identification
(1.6 = 0.9 [range: 1-5] per patient) than in the 9 patients
without SN identification (5.4 * 2.3 [range: 3-10] per
patient) (P < .001).

Table 4 shows the SN identified in the hilar lymph node
stations. The number of stations having SN increased in
numeric order from No. 10 to 13 stations. In the mediastinal
lymph node stations, the SN was identified in 15 of the 43
patients (35%). Eleven of the 15 patients had SNs in both
the hilar and mediastinal lymph node stations, whereas the
remaining 4 patients had SNs only in the mediastinum. The
distribution of mediastinal SNs is shown in Table 5, which
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TABLE 4. Sentinel lymph node mapping in the hilar lymph
node stations

TABLE 5. Sentinel nodes at the mediastinum in each lobe
Station of mediastinal SN  No. of patients Percent

Tumor location

Sentinel nodes

Station No. of patients Percent
10 173 16.3
n 7/43 16.3
12 12/43 29
13 22/43 51.2

was lobe-specific; that is, 3 of the 10 patients with primary
tumor in the right upper lobe had SN in No. 3 or 4 stations;
3 of the 9 patients with primary tumor in the right lower
lobe had SN in No. 7, 3, or 4 stations; 8 of the 18 patients
with primary tumor in the left upper lobe had SN in No. 5
station; and 2 of the 6 patients with primary tumor in the left
lower lobe had SN in No. 7 station.

In 3 (7%) of the 43 patients with SN identification,
metastasis was found. in the SN by intraoperative frozen
section (Table 6). For 2 of the 3 patients (patients 1 and 2),
operative procedures were converted to lobectomy. The
operative procedure for the remaining patient (patient 3)
was converted from posterior apical segmentectomy to
larger segmentectomy (upper division segmentectomy, but
not to upper lobectomy), because of his age (80 years old).
Pathologic N stages were N1 in 2 patients and N2 in 1
patient. Although both patients 1 and 2 had metastasis only
in the SN, patient 3 had metastasis in both SN (No. 5) and
non-SN (Nos. 12 and 13). Tumors in all of the other 40
patients were classified as p-NO by permanent sections.

There were no complications associated with radioiso-
tope injection necessitating tube drainage, such as bleeding
or severe pneumothorax. One patient had empyema 3 days
after segmentectomy, which was cured by drainage and
antibiotics on the 23rd postoperative day. There were no the
other major complications associated with segmentectomy,
including prolonged air leakage of more than 5 days. The
postoperative follow-up was performed by chest and ab-
dominal CT and brain magnetic resonance imaging every 3
months after the operation. No patients were lost to follow-
up. The mean follow-up period after surgery in the 52
patients was 8 months (range: 1-15 months). Postoperative
recurrence occurred in 1 patient, who underwent an apical
segmentectomy of the right lower lobe for adenosquamous
carcinoma 2.9 cm in size. The recurrence was at 5 months
after segmentectomy, at the extraregional lymph node for
tumor in the right lower lobe, that is, at the interlobar lymph
node (No. 11) between the right upper lobe and middle lobe,
and treated by completion pneumonectomy. During the
segmentectomy of this patient, No. 13 and No. 4 were
identified as SNs, which showed no metastasis in intraop-
erative frozen sections. The patient is now alive 11 months

RUL 3ord 3/10 30.0
RLL " 3oré 2/3 222

7and3 19 11.2
LUL 5 8/18 444
LLL 7 2/6 333

SN, Sentinel node; RUL, right upper lobe; ALL right lower lobe; LUL left
upper lobe; LLL left lower lobe.

. after the completion pneumonectomy without recurrence.

The other 51 patients are also now alive without recurrence.

Discussion

The present study shows that the SN navigation segmentec-
tomy using radioisotope tracers could increase the accuracy
of intraoperative N staging and could serve as the final
indication for segmentectomy. In the 3 patients with N1 or
N2 disease, intraoperative frozen sections of SNs showed
metastasis, which suggested the need for lobectomy. In 9
segmentectomy-treated patients whose SNs could not be
identified, all hilar and lobe-specific lymph nodes were
required for diagnosis, a significantly larger number than in
the 43 patients whose SNs could be identified. SN identifi-
cation therefore could determine a final indication for seg-
mentectomy by targeting the lymph nodes needed for intra-
operative frozen section diagnosis. In addition, serial
sections of SNs during surgery might find micrometastasis
more easily than single section in each of a larger number of
lymph nodes.

Although the postoperative follow-up period is still
short, 1 patient had local recurrence 5 months after segmen-
tectomy. The recurrence site of this patient, however, was
the extraregional lymph node. In addition, the histologic
type of this patient was adenosquamous carcinoma, which is
known to have poorer prognosis than other types of
NSCLC.'%'” We therefore consider that the patients with
clinical T1 NO MO NSCLC of high malignant grade, such as
adenosquamous carcinoma, large cell neuroendocrine car-
cinoma, adenocarcinoma with high FDG uptake on PET,
and NSCLC with high carcinoembryonic antigen serum
level, would be preferably treated by lobectomy rather than
segmentectomy, even if the intraoperative lymph node stag-
ing is NO.

Skip metastasis to the mediastinal lymph nodes has been
reported to occur in 20% to 40% of patients with
NSCLC,'”-*® which could be because some lymphatic flow
from the lung goes directly to the mediastinum through the
pleura and not to the hilar lymph node stations.?' The
present study showed that SNs were identified in the medi-
astinum in 15 (35%) of 43 patients and the lymphatic route
to each mediastinal lymph node station was lobe-specific.
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TABLE 6. Patients who were converted to major lung resection

Histologic SN with Converted
Patient No. Age/sex type Planned segmentectomy metastasis procedure Pathologic TNM
1 70/M Ad Apical segment of RLL No. 13 Lobectomy T1 N1 MO
2/M Ad Apical segment of RLL No. 11 Lobectomy T2 N1 MO
3 80/M Ad Posterior apical segment of LUL No.5 Upper division T1 N2 M0
segmentectomy

SN, Sentinel node; Ad, adenocarcinoma; RLL, right lower lobe; LUL, left upper lobe.

Therefore, to determine the intraoperative indication for
segmentectomy without using SN identification, not only .
hilar lymph nodes but also lobe-specific mediastinal lymph
nodes should be submitted for intraoperative frozen section
diagnosis. The SN identification can target the lymph nodes
among those.

The identification rate of SNs was 83% in the present
study, as it was in the data of previous reports by several
authors, that is, 63% to 82%.'%>'* We'“ previously reported
the results of SN identification in 104 patients with clinical
stage I NSCLC. Of the 104 patients, 15 patients had N1 or
N2 disease. Although SN could be found to have metastases
during the operation in 13 (87%) of those 15 patients, it
produced false negative results in the remaining 2 patients.
One of the 2 patients had T2 tumor and metastasis in the No.
12 nodal station, and the other had T1 tumor and metastasis
in the No. 14 nodal station, which could not be identified as
SN by our procedure because of its intrapulmonary location.
We therefore believe that SN could be identified by our
procedure in most of the patients with T1 NO M0 NSCLC.

Although it has been reported that 20% to 25% of pa-
tients with clinical stage I disease have mediastinal lymph
node metastasis,”>** the present study showed only 3 (6%)
of 52 patients with N1 or N2 disease. Our procedure for
lymph node dissection was systematic and then yielded 6 +
1.8 nodal stations and 12.5 * 6 lymph nodes to be dissected
per patient. The low number of patients with N1 or N2
disease in the present study is probably due to the institu-
tional setting; that is, most lung cancers in our patients were
found by routine CT examination, resulting in a higher rate
of early-stage NSCLC than usual.

The Lung Cancer Study Group study in 1995 (the only
prospective randomized trial of lobectomy versus limited
resection for T1 NO NSCLC) reported that limited resection
was inferior to lobectomy regarding death rate and local
recurrence.' However, the study included a significant num-
ber (33%) of wedge resections in the limited resection group
and did not analyze the results of segmentectomy. In addi-
tion, compared with clinical staging in 1995 when the Lung
Cancer Study Group study was reported, it is now more
accurate because of improved CT and FDG-PET technol-
ogy. Therefore, a prospective randomized trial of lobectomy
versus segmentectomy should be performed for ¢c-T1 NO

MO NSCLC. The SN navigation segmentectomy, which can
target lymph nodes for intraoperative frozen section diag-
nosis, is a reasonable procedure for determining the final
indication of segmentectomy.
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Abstract Purpose : To report our clinical experience of
‘photodynamic diagnosis (PDD) usmg the quantitative
analysis of 5-aminolevulinic acid (5—ALA) -induced fluo-
rescent spectrum for bladder cancer.

" Materials and Methods : In 12 patients with bladder
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cancer, 5-ALA solution was _instilled intravesically. The
levels of the fluorescence were quantified as a ratio (R/
G ratio) of fluorescence of >-ALA-induced PpIX to auto-
fluorescence using the violet laser diode apparatus built-
in analysis feature of fluorescent spectrum, and were
evaluated for diagnosis.

Results : The cut-off value was calculated to be 0.962
on the basis of the comparison of R/G ratio with patho-
logical diagnosis in each lesion. The diagnostic acéuracy

of quantitative PDD was improved -(sensitivity : 95.5%,

" gpecificity : 70.7%) compéred to conventional PDD.

Conclusion : The quantitative analysis of fluorescent
spectrum may improve the reproducibility and precision
in PDD. )
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acid (5-ALA)) OBEBEREAI & 5 BEBEREZ A
BEREAE 0 e 8B H (photodynamic diagnosis (PDD))
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B, COREBENHEXENE LT, HERELHRENIC
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B ICETVTHARE 2 EBNICFFET 2PDDZ BB
BIEMCBVTRITL, TOFRAGEERI L.

PDD, ZE&MPDD, &5I12ZhoXHEHEMOER
OEBICETAEBYMATHET 5.

WRELVHE

1) fREMER
FHEMBHE LTI, ERAACEHOBA : A
FE AMEOEECHELTRESR oI 200442524
ABAAEEYREESRSORBLET, LA
TOERL. ‘ ' :

2) HEER

RERBRR, MBS R RS &
CEfE RS BRI 51 T2006528 - FESA I
BB LW S 1, ERERBENA R E 7 LR
WEESRA (TURBT) ORISTH512ERE % L
CEMSOE RGN EBE A T L. BEILER, &

BIEFT, ERIEPRET60 (5588) BThHho7z. MR .

FlSE], BRALTERNBRNTURBTOSTH o
r- ERFEICE LTI, Tis 141, Ta 481, TL 21T,
NS B & UM E IR SEFINOB £ UMOTH o 72 (Table
1.

3) @B
FROKHZBECHY HEE ImEmER S HBO
5ALA/PDDH - SABNBRHEELEAL —F—ZE
(Violet Laser Diode (VLD) -M1) #H\:7z. VLDX®
3405 2nmT, EHHEHRMMWTH L, =0
VLDARE B X CPHEA R PVEHUIRMH2ZET 7 A /3

Table ] BEEE
FEFIEL 12

£ B\ h{E 760 & (55-88%%)
# 5 B # 11
x # 1
A B g % 5
g 8 7
LR TURBT 7
TURBT+IAC 0
TURBT+IVC 0
TURBT+SC 0
IR T is 1
a 4
1 2
2a 0
2b 0
3a 0
3b 0
N 0 12
1 0
M 0 : 12
. 1 0
ERk & & 11484k
EFIHIY Rl 100446 (7-1280)
TURBT | BRRE BB EE IR
TURBT+IAC : F#i#gicBhE LR
TURBT+IVC : RE##ICHBILEEEHN F /- idBacilleCalmette-
Guérin (BCG) ODEEBLPIEAME
TURBT+SC

| FT R IR S TR

X OBES R EAERA RS PV EFHAIL, BIRFICS-ALAIC
I BENHEE R Luen: 636nm) EHERELEHE (G:
Liwn * 505nm) D (R/GH) %5 HEREHHAH/ — /vy
IVICER, BENFTETHE. IS DERORIS,
EIER, WEANZ PVEH, SEERELE ) —EOBRMEH
BHLEoTWE, ZODHEE-—RNIEFHFERFT
Hb.
FRCOERGBHEOBY L LTHV 2 ANEBIHE
BEBLFA#THH?, Karl Storz Endoscopy Japan
BRRASHBOEFHE T4 H 27 ¥ X5 4 (Endovision
TELECAM SL/IPM-PPD System), Ji& (D-Light AF
System) B X U%E#RE (PDD telescope 30° ) AW
7-. D-Light AF System®JtIEIZi3300W xenon lamp?®
EHSh, BEXIZ380440nmDFEIEH T, KEHH
H50mWTH 5. ZOREFHERDABNE (white light
(WL) &— K5 X UC#bLBET 5 & (blue light
(BL)) E— FAEIRRICER YHRATETHS. hic
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BHLBENTHL koTws, F2BRARCTURBT
B OBERERD S DEF VT,

4) EH
SRR ZEY ES—ALA (Lyophilized 5-aminolevulinic acxd

hydrochloride Medac GmbH (Wedal, Germany)) 15g »

»84%E R EEF b Y v Asodium hydrogen carbonate
(NaHCO,) 50mIT## L, pHAH (FR1MEDPH 80 (pH
7880)), »# (022um filter) D%, EEIE L CHE
120-1505 BT T REBENTE A LTEATICC 2 SR L 7z,

5) Hik

BRESURE T - 122 SRR T T, BAMCTHRSEE
ﬁlL.Eé%b;U%@toﬁtﬁ% Fiok b B
L7 SRERERORHHERICELT, BROETHR
C(EEBEEES, =AW, SR W, ES NE) BIU
BIIRIRE S &, EICH L BRI L2 Bk
b U B ERET I REFT RS 5 BEHORE & AR
L7z $7ZOFERICESEFD 556 IIBEEE T RN
L7z COBRKRIOBERNIC, ERBLICBITHHEEAN
7 bV EERIL

3 ABRIOR, BELORE BRI W
4 %3% (photobleachingB ) % #iJ57:0, WEHE
B %R SR OB & IS — IS EER <y b VE
BB X CEBREFT, DR ESRE S S IEF T
ok, ARk EEEETSLCFERET CES
PO L MERERC TR RES o7
6) FRMEEE .

TR HEBOE A, 5ALA/PDDA - e
%’%V‘]ﬁﬁ%é#ﬁﬁﬁiv ¥ —3E (Violet Laser Diode
(VLD) ‘M1) OSHBEEE ) — SV IV ICERER
B5-ALAIC £ 5 EHHE (R | Ly  636nm) & HFRBNE
B (G Taew : 5050m) DM (R/GH) & BRI BEEDE
HBTHR b NREOREBET & OIS THEL, B
HBEL L’CEZE, BEETRD. ?kkROCEﬁ (receiv-
er operative characteristic (ROC) curve) &l T
% (area under the curve (AUC)) % R¥, TFEEN
HEBHOBDHENEFML. S 5 CHRAER, HE
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0.962 (cut-off value)

Relative Intensity (R / G ratlo)

Normal specimens Malignant specimens
(0=92) (n=22)

R/G ratio: Mean'(Range) R/G ratio: Mean (Range)
1.200 (0.162-11.069) 4.697 (0.980-28.224)

Pathological Diagnosis

Fig. 1 2128821148412 817 5R/GHDcut-offfE
5ALA/PDDA - SHB4RENEEELELL — —F—%E
(Violet Laser Diode (VLD) -M1) (m&m#kR&#) 2HVT,
BWEOEFARY FTALNGFALAIC L ZHAHE R:
Taeem - 6360m) & BERELHRE (G Lisew 505nm) O RG
ratio) ¥ E& L, WIRMHLHKEDE L OHBRE 2T,
R/GHOFEHEIL FEENIER LZHL2REICBVWTIR
1200, WEZHICER L BH L 222REICB WV TiZ4697T
Hol. BB ARG ratiok WELZMBINICI 2 REE

12K Lcut-offE0962% B HI L 7=,

BT B HBRET BT .

# 7
1) eBETIChIAUNRELATRURBELOL (R/G
) (Fig. 1) B

ST R 2 120 F X Y B Sz 2114tk (HERH7Z)
$L{E100 (7-12) Bfk) O, EEMAHE (carcinoma in situ
(CIS)) 18tk (08%) BLUhZHED FOREE IRE
(08%) % &tr2otk (REBHER193%) A EH & REE
MBS hre, ES14REON, RERKECFE
¥ET .(BLE) FiRkick h REHAHELRED At 4" xs
501&12!: (439%) THol-. %ﬁ%‘lb:i‘o FAREREELE

: %ﬁ::’ﬁé’ﬁﬁk@ﬂ: (R/GHL) i, FHME (§H) #1870
1 (0.162-28224) T, B 928k T131.200 (0.162-11.069),

EHORETI24697 (0980-28224) Tho7:. WEDH
B EAEB X UESICHET 5 cut-offfEi30962TH > 7=
(p<0.0001 (T-test)).

2) BEEESLUBHAES (Fig 2, Table 2)

Bk Dcut-offfE0962% EH# L L-BHIREEIX, £REI
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Table 2 ZHHE

EROADEDH BE (%) BRE %)
LREIBITLDHHERE (11484K) 955 707
HIRSHEZ W& R

EERE (Q2%k) 933 286

SERERAE (928fk) 1000 741

AERBE (158%45) 125 714

JEALBRIRRE (998 fk) 1000 741
KENBHER

NREFAORE (52684K) 923 744

BREFOBE (6284) 1000 67.9

cut-off value : 0.962

BV TRERESLS%, FHFRET07%T, AUCIZ08733 o 7-.

WIS ED VT, BEREHRE (2R1E) LHE
EREHRE (2RH) THRLLSE, EROENED
WO R I R E93.3%, FEIERMEI00%0T, BHEE
138 4 286%, 741%ThH o 7. T-ILERBERBRE (15
B & ELFREMBA (0KB) THELAEE, &
ERLERFEILS%, ELERBEL%T, BRE
£B& T714%, T41%THo 7.

FEICEDNT, DREM GEH, SHRtk), BEREH
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BE I RERN23%, BREFI000%T, HFEETLI4%,
679%Tdho7:.

EE, NLADOHEWECHAREDOELVT L) VPETH
3573 /Vv7Y) VB (5-ALA) HEHEMZE (photo-
dynamic diagnosis (PDD)) X872 REEHHEL LT
mEEh, ELICKREXELXFLELIZPDDY AT 4D
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7. '
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DIZKRBEBERRAR? TN, BE0HRESALND
£ 51Tk o7 Zaak D5” T & B BEREMETISE H11414H
(38344 mtk) &) BERETRSEFATOPDDOKE
Tbh, BREIZT0%EEZIIE»o7-28, BREIZ650%
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RREFE,I 7.
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(R/GH) ICEDSWTHMT 2 ERMPDDERITLA. &
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ZTHEHOB SR ENS. FEE CRLEERD
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HEEE BEOEHR ¥R oM BIEER
EFREBEX  REE—

_%Mrmﬁh%W$

EE
(5-ALA) BEREPSEEAIC & A RIENBHOEBEOR
5

[xt% & FiE] BEREFMENHE L2, SSALABHT
BERARES OELIUERRETACCHESEL. &
REWBERARE ol ABHORERMERHEDOHR
BELZODMOBESHE OWNEE L UROCHA T EHE
(AUC) TEMEiL, RHROEENETSN & BB L
7=.

(%%lﬁmiﬁﬁﬁkbwf$ B D X EE90.3%,
R E621%T & o /2. £ F (p<0008), TR E
Bl (p=0004), FERFBE (=0001), FLFEARRE
(p=0001) IZBWT, XBBOAUCHHERDOBBILET
BEHOAUCE B EIC LH o 7o, BV B OREDLRIR
FEREZ D, ‘

[EE] XBWIIRLT, CISPRERZ LOTFEHRBE
DRHMSLBEREFOREEL LTERTHAEER.

. 41, .
Abstract Purpose : To report our clinical experience

of photodynamic diagnosis (PDD) with intravesically

HEEESE - BOSH - FB M- 56)IRE - SmKET - SENAR
BAIAS E R SRR S BRI SR

T783-8505 BAIEAENEEE/IE

TEL 088-880-2402, FAX (88-880-2404

FH B RAES - EERE  BRUTBEAEIRREESNR
BBEREE

EREE - HEE—  EEEAERARRRBURRER

B B KA BIASESSERESREYEE
EXEHEE, 20065E10F20 ; B8XFHH, 20076E1A5H
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(B8] BERB R T2573 /LT VB

RH B BREE® EEnE

applied 5-aminolevulinic acid (5-ALA) for bladder can-
cer. '

Materials and Methods : In 38 patients with bladder
cancer, prior to transurethral biopsy, 5-ALA solution was
instilled intravesically. The levels in images of the fluo-
rescence were compared with the pathological results.

The area under the receiver operative characteristic

_curve (AUC) in PDD was also compared with that in

white light endoscopy

Results : In.the 301 specimens, the sensitivity and
specificity of PDD were 90.3% and 62.1%, respectively.
The AUC in PDD was more than that in white light

endoscopy in not only all cases but also in recurrent

cases and non-polypoid, non-papillary lesion. Procedures
were well tolerated only with mild bladder irritability.

Conclusion : PDD with intravesically applied 5-ALA
is safe, and effective in detecting especially non-polypoid
and non-papillary lesion of bladder cancer, such as CIS
and dysplasia.

Key words : SehEREE, 5-7 I/ L) L BERE
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BERCEISIEFICH LTS5 7 I /L7 VB (5-ALA) DBl

WEEAIL L S EAEBEHEL A LBERBOX ZHDE .

v, DHBBRTHRELLY. SEZOXHENDE R
FEISEMCHITL, FEEBIUTBERICOWVWT, ko
BELETZHE ORBRST 2 1To7-

&b LTHE
1) RENEE

FEHE, ERARPLEROBA - £H, AR AED

BHBICEHL TIRER 0L (200424 B BAKREE
FREHRERRORBLHT, FAFEIAIBLVEBLL.

2) NREH

REHE R, ﬁﬁﬁﬁ&)\iﬁlﬁﬁ%iﬁﬁ]ﬁlﬁﬁl
UEBREAEZLSAFREIZB YV T20044E9H 2006535
CERERE SIS h, BREMBERERT ZIIBRED
BHESSRA (TURBT) OREISTh 5I8EMENSE
LTEREDOENENSE LT L. BH9ER X
HOEFIT, ERITPRMET] (4485 HThHho7z. FEH
132451, BRAUAIOATHIZETEENTURBTOAT,
WEEmBRE L LT3, S bRELN, BRAEAR
BABl, SHALEBELZToERBITH 7. BERRE
#iCBI L Tid, Tis 1081, Ta 1141, T1 1581, T2bB & T*
T3bAEIFT, NOEB L UMSEIISEFINOE & UTMO
TdH o7 (Table 1).

3) #E .
KA FHTHERIBRBRE MEKTH ), Karl Storz
Endoscopy JapankASHBOEH 157"711 ARAFTVART
2 (Endovision TELECAM SL/IPM-PPD System),
5 (D-Light AF System) B X UH%#E (PDD tele-
scope 30° ) ZFVvi/z. D-Light AF System®iFIZiZ
300W xenon lamp23EH &h, BH#EY6iE380440nmDEE
HT, KBHAIEOMWTHS. ORBIHEROEBL
(white light (WL)) E— K& CREZRES 5 FEk
(blue light (BL)) E— FAEIRHCER, LI|ATETD
h, ME— FCOR—REDBRBIES THD. Bl
HERLPLTURBTICHV 2 HOBEREERD L DE AV,

BEReB O NN FHIB

4) A

FREZEH{WESALA (Lyophilized 5-aminolevulinic acid
hydrochloride Medac GmbH (Wedal, Germany)) 15g
#84%E KB F b J 7 Asodium hydrogen carbonate
(NaHCOs) S0mIT## L, pHAE (s %fipH 80 (pH
7880)), »#& (022um filter) D%, EEj& Lfﬁfﬁﬁ
1201505 8T ICBERE N EA LIFERTICC h 2 HE L7z

5) Fi&

BENAKETI - IIEHKETT BRAGLICTARRZ
BAL HEXBIUFEXOWAEE-FICIVERE
L7z EREERDORAMERICEL T, BROETHER
(BERETED, =fsF, fRRE, WEEE, THE, #1BE) BXT
BIMBRERED,S, FRBHEAERLEL BERERT .
BEBRETICREFRAYD 2BEHERE, 20K
BICHESEHH L HEICIERFERERNL . 2 ORE
RO, FEAETHLCBKSE (blue light endoscopy

Table1 BEFER :
EFHR ) 38

£ W Rl 718 (44-85%%)

% B B # 29
) & # 9
W OB o % 24
B R 14
kT TURBT - 7
' TURBT+IAC 1
TURBT+IVC 4
TURBT+SC 2
ERER T is : 10
a 11
1 15
2a 0
2b 1
3a 0
3b 1
N 0 38
1 0
"M 0 38
1 0

LR & B 0B

MBI L fl 80M (7-1284K)

TURBT T AR PR E RIS I B YT R AT

TURBT+HIAC : Bf#icBik{befsE
TURBT+IVC : R## B L EMmEHR T /- idBacille Calmette-
. Guérin (BCG) DEEBtRIEARELE

TURBT+SC : RIS LERE
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(BLE)) =B\ 2 EABHEOEES X UHRDBERET
BEEEsE (white light endoscopy (WLE)) 1ZB4) 5 AIRK
FEICLY, BHROBED®Y, ERELEL LEENICHF
L. BLEFiRE, REHXBEOEBE X YBLE 0 (&
SeEi#E% L), BLE | (B2EE), BLE 2 (BEHHE),
BLE 3 (BHE®E) OABRHCKEIL7:. WLERRE, #
RORBEHERC BV THGRNZT ) BEOREIEY
DEEAFLE L-NBWEREOREL YWLE 0. (B
EHBERZL), WLE 1 (BEER¥), WLE 2 (4% ER
%) WLE 3 (BERE) O4BEICKHLL 788
BEOE, FEBESORSCHEVELBRESBRET B
. % (photobleachingBi%) %57z, MEFREHOH
KA EREOEA (BLED) E—HIMIcERETY, B
#%I3BLE2, BLE3, BLEODJER: THIMIcERE T o7
Z2O0HRBBEAXETBIUERAET CEEZURL.
CHEBBRARVCThLREBETo 2.

Table 2 ZHHE

6) FEHEE

EBEHOTHRER, FFERMHFMOBLELL L,
WLEIL E%# Bt LT, Z20OBMOERREDRESE
LORETHBPEE BE SREFROL. EBEO
ZHTEED, ROCEﬁﬁ (receiver operative characteristic
(ROC) curve) %%l THEM (area under the curve
(AUC)) #3k®, Wilcoxon REIC THEEREZ TV
RS L. S OICHIBSEN, RENICBITR2RBPR
B QEEB LA E, HICSALABEBRREANIE
KWy 2B bEHE L.

# F
1) SREICET LR (Table 2, Fig 1)

SEA AT AR 72 3SHEHT & 0 18 5 h - 23018tk (MER B
y hdufEs (7-12) #fk) oW, LW (carcinoma in
situ (CIS)) 24#fk (80%) X UHmEEMNLORBR’

FEXETHRABKE (BLE) B8

RMHREE (%) RE (%) BEE %)

LFEBTIBHER

ARSI R
REME (6B5H)
FRAEHE (23300)

ALFERAE (S1RA)
FAFERBE (25044)

HES DU R
NREFAOHE (1858
BREAOKE (1168H)

738 90.3 62.1

83
637

882
69.5

96.6
846

143
64.1

97.7
86.3

86.3
712

64.2
592

8838
94.3

754
70.8

BLEFFRT, BLE1 (BtRhEEE) DEeBELLL

BELE TRERE (WLE) W WERE (%) 2 BRE (%) HRE (%)
ERBICBITIDHER 804 734 85.3
HERFERBHTR R

BRmE (688E) 897 1000 222

SeERRE (23384K) 777 492 88.7

LFERRE GURH) 863 1000 00

ELFERRE (25084) 792 588 833
RENBWER

DREFORE (185H4K) 821 753 877

BREADKE (11651HK) 774 686 817
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