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Development of new diagnostic method for chest malignant lesions and lymph node
metastasis using photodynamic method

Kitada, Nasahiro
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We have developed a new diagnostic method using the photosensitizer
5-aminolevulinic acid (5ALA) for diagnosing intrathoracic malignant lesions. When ingested
exo?enously, 5ALA is metabolized to a heme precursor, protoporphyrin IX, which stays in malignant
cells and emits red to pink luminescence of about 630 nm. Malignant lesions on the pleural surface
emitted pink autofluorescence in contrast to the green autofluorescence of the surrounding normal
tissues observed by an autofluorescence imaging system. When 28 patients with primary lung cancer
were examined according to the degree of pleural infiltration (pl), red fluorescence was confirmed
in 100% with pl1-pl13 and 27.7% with pl0. The latter 5 patients had been diagnosed with PL1
preoperatively or intraoperatively. This system achieved accurate localization of malignant lesions,

suggesting that it may also be applicable to photodynamic therapy.



intrathoracic small
dissemination
malignant pleural mesothelioma CT
MRI PET

autofluorescence

Photodynamic diagnosis; PDD

12)

photosensitizer 5ALA
5ALA
Protoporphyrin
630nm

photogenesis

5ALA

nicotinamide-adenine

dinucleotide phosphate(NADPH), flavin-adenine

dinucleotide(FAD) collagen Fibronectin
400

450nm blue excitation ray

520nm

PDS-2000 3)
CCD
Filter
OES

Olympus endoscopic system

420nm
LED
5ALA 5ALA 5
Glycine  Succinyl CoA
5ALA

Porphobilinogen deaminase
PBGD )
ferrochelatase(FECH)
Protoporphyrin IX(PplX)

630nm

informed

consent

5ALA

pl



2015 7 2016 4

28
12 2 42

plO: 18 pll: 3 pl2: 3 pl3:4

3-4 15~20/Kg
5ALA
12mm
PDS-2000 7)8)
CCD

Filter

OES Olympus Endoscopic System

405nm
LED
5ALA
(Figl)
(Fig 2)
T2NO

Fig.3

()

15/28(53.5%)
pll~pl3 10/10(100%
plo 5/18 27.7%
5 PL1
Grade
Fig.4,5,6,

Fig.1

(Fig.2)

Fig.3



pl
pl1 pl3
plO
Fig.4 plO
Fig.5 pl1
1gG4
PET SUV
4
Fig.6 pl2 5ALA
() Photo Dynamic
Therapy: PDT)
5ALA
Protoporphyrin X
HT
5 ALA-PDT EGFR
® PDT
Porfimer Sodium
Talaporfin Sodium 2
PDT
5ALA PDD
5ALA



1

2)

KitadaM, Ohsaki Y, Matsuda Y, Hayashi S,
Ishibashi K. Photodynamic diagnoses of
malignant pleural diseasesusing the
autofluorescence imaging system. Ann
Thorac Cardiovasc Surg. 2014;20(5):378-82.

KitadaM, Ohsaki Y, Matsuda Y, Hayashi S,
Ishibashi K .Photodynamic diagnosis of
pleural malignant lesionswith a
combination of 5-aminolevulinic acid and
intringc fluor escence observation systems.
BMC Cancer. 2015 Mar 25;15:174.

3 Ohsaki Y, TakeyamaK, Nakao S, Tanno S,

4)

5)

6)

ToyoshimaE, et a. Detection of Photofirin
fluorescence from malignant and
premalignant lesionsin the bronchus
using a full-color endoscopic fluorescence
imaging system: A preliminary report.
Diagnostic Therapeutic Endoscopy. 2001; 7:
187-195

KitadaM, Matuda Y, Hayashi S, Miyokawa
N, Ohsaki Y et al.lgG4-reated lung
disease showing high standar dized uptake
values on FDG-PET: report of two cases. J
Cardiothorac Surg. 2013; 8: 160.

Takahashi K, Hasegawa T, Ishii T, Suzuki A,

NakajimaM, et al. Antitumor effect of
combination of hyperther motherapy and
5-aminolevulinic acid (ALA). Anticancer
Res. 2013; 33(7):2861-6.

Tsai T, Ji HT, Chiang PC, Chou RH, Chang
WS, et al. ALA-PDT resultsin phenotypic

changes and decreased cdlular invasion in

surviving cancer cdls. Lasers Surg Med.
2009; 41(4):305-15.

5
KitadaM, Ohsaki Y, Matsuda Y,

Hayashi S, Ishibashi K .Photodynamic
diagnosis of pleural malignant lesions
with a combination of
5-aminolevulinic acid and intringic
fluor escence observation systems.
BMC Cancer. 2015; 25;15:174.

Kitada M, Ohsaki Y, Yasuda S, Abe M,

Takahashi N, Okazaki S,Ishibashi K,
Hayashi S. Photodynamic diagnosis
of visceral pleural invasion of lung
cancer with a combination of
5-aminolevulinic acid and

autofluor escence observation systems.
Photodiagnosis Photodyn Ther. 2017;
20:10-15 22.

Kitada M, Yasuda S, Takahashi N,
Okazaki S, Ishibashi K, Hayashi S,
Ohsaki Y, MiyokawaN. Non-idet cdl
tumor hypoglycemia caused by
intrathoracic solitary fibroustumor:
acasereport. JCardiothorac Surg.
2016 ; 9;11(1):49.

KitadaM, Yasuda S, Nana T, Ishibashi
K, Hayashi S, Okazaki S. Surgical
treatment for mediastinal
parathyroid adenoma causing
primary hyperparathyroidism. J
Cardiothorac Surg. 2016; 7;11(1):44.



Ohsaki Y, Sasaki T, Endo S, Kitada
M, OkumuraS, Hirai N,
Kazebayashi Y, ToyoshimaE,

Yamamoto Y, TakeyamaKkK,
NakgjimaS, Sakatal. Observation
of Zn-photoprotopor phyrin red
Autofluorescencein human
bronchial cancer using

color -fluor escence endoscopy.

BMC Cancer. 2017; 17(1): 289

5ALA

pl
115 2015 4 18

Photodynamic diagnosis of
pleural malignant lesions with a
combination of 5-aminolevulinic acid
and autofluorescence Imaging system.

68 2015

10 18

Development of photodynamic
diagnosis of pleural malignant lesions
wi'th a combination of 5-aminolevulinic

acid and autofluorescence Imaging

system. 2016 9
29
5ALA
2017 4 28
5ALA
2017 9 26

o

@

KITADA,Masahiro

60332483

0SAK1 ,Yoshinobu

30191935

SASAKI , Takaaki

70516997



