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Lugol ( chromoendoscopy )   

1 2

1

2

( squamous cell carcinoma, SCC ) 

30 Lugol's solution

( EUS,PET, EOCT ) Lugol

chromoendoscopy ( LCE ) 

( endoscopic ul-

trasound EUS ) ( endoscopic mucosal resection EMR ) 

( Iodine )

Lugol ( Lugol chromoendoscopy )

( Esophageal cancer )

( chromoendoscopy )

( mucosa ) 

( ) 1

(absorptive stain)

( methylene blue )

( topographic stain ) indigo carmine

Lugol's solution

( squamous cell carcinoma, SCC ) 1-3%

Lugol's solution

Lugol chromoendoscopy ( LCE ) Lugol's
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solution

( )

achalasia LCE

( endoscopic ultrasound EUS ) 

( endoscopic mucosal resection

EMR ) 

LCE

LCE

Lugol's solution
2 0 3 0

200 500 m

stratum corneum stratum granulo-

sum stratum spinosum stratum basale

stratum spinosum prickle cell layer

( glycogen ) Lugol's solution

( ) Lugol

JGA Lugol (1786–1851) Lugol's so-

lution ( iodine ) ( KI ) 

1~3%

85% prickle cell layer

( ) 

( ) 

( 90%) 

Lugol Chromoendoscopy

( mucolytic agent ) acetylecysteine

10-20ml Lugol's solution

( )

Endoscopic stains

Lugol's iodine 1. 1.

solution 2.Barrett's 2.

( ablation ) intestinal

metaplasia

Toluidine blue

( nucleic acid )

Methylene blue 1. intestinal metaplasia 1.

( ) 2. gastric metaplasia 2.

3.Barrett's (intestina metaplasia) 3.

Indigo carmine

India ink (carbon) 1.

2.

(intramural or submu- 3.

cosal)

Congo red pH <3.0 1.

2.
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20cm

3-5

1993 Mori Lugol's solution 
2 (hyperpig-

mentation) 

atypia dysplasia carcinoma

2001 Inoue

60%

tiger-spot-like stain-

ing 3

dysplasia

dysplasia angio-

genesis 2002 Muto Lugol-Voiding

lesions ( LVLs ) 4 Group A LVLs

B ( 10 ) LVLs  ( 5mm ) C

( 10 ) LVLs D ( 10 ) mul-

tiform LVLs Group

C D 2 4 . 2 % 5 4 . 8 %

SCC

L C E

Lugol's solution

(hematoxylin and eosin X 200) 

stratum spinosum

L C E

( a )
(b) Lugol's

solution

3 9
( ) L u g o l ' s  s o l u t i o n  s t a i n i n g

( )

Lugol's solution dye-spray-
ing ( ) EUS ( )
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Lugol's solution Thuler

Lugol chromoendoscopy

( c h e m i c a l  e s o p h a g i t i s )  5

Sreedharan Lugol's solution

( acute toxic gastric mucosal damage ) 
6 Lugol's solution

s o d i u m  t h i o s u l f a t e

(STS)
7 STS

cyanide iodine arsenic

S T S

I 2 +

2Na2S2O3 2NaI +Na2S4O6

Lugol's solution

1933 Schiller

1966 Voegeli Schiller test

( margin )  

1972 Endo Lugol's solution

LCE

SCC

LCE 1984

Nishizawa 4130 LCE

5 0 9

4 X-
8 1988 Kyushu Sugimachi

1965 1987 339

1984 LCE

LCE 7%

20%9 1991 Takechi 2

LCE

50

L u g o l ' s  s t a i n -

ing10

L C E

1990 Nabeya 30 32

LCE

80% 100%

75% 100% 11 1992

Kuwano 8 LCE

6

2 LCE

1 2

Sugimachi LCE

156 LCE

severe

dysplasia13 1984

99

1993 Miyamoto

50 21

Lugol's solu-

tion 28.6%

7 1 . 4 %

( 10.3% )

Lugol's solution
14

CCRT Lugol's solution

d y s p l a -

sia achalasia LCE

1995 Yokoyama LCE

629 162 ( 25.8% ) 

21 ( 3.3% ) 

( superficial type )

15 1999 Freitag Lugol's solution occult

dysplasia 80% ( sensi-

tivity ) 63% ( specificity ) negative

predictive value 98% positive predictive va-

lue 12.5%16 1994 Ina LCE 127

59

8 8
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5

4 dysplasia LCE

14% 17 1999 Fukuzawa 56

7

L C E
18 2000 Tincani 60

10

LCE 5

5 dysplasia 1998 Loviscek

18 10 achalasia

LCE 10 Lugol-negative

4 19 1999 Yamamura 64

achalasia

LCE 11
20 achalasia

LCE

LCE

LCE
LCE

2000 Koyanagi Lugol's solution

telomerase activity
21 telomerase

telomeric repeats ( TTAGGG ) n 

( germline )

iodine nonreac-

tive telomerase activity

telomerase activity

carcinoma in situ dysplasic cells

telomerase activity

carcinogenesis dysplasia

Lugol ' s  solut ion Indigo

carmine methylene blue

( magnifying endoscopy )

Lugol chromoendoscopy Kumagai

2004 methylene blue

( endocytoscopy system ) 

12 22

Olympus endoscopic

optical coherence tomography ( EOCT ) 

( Barrett'S

) 

1.5-2.0mm

EUS

Pentax

( confocal laser microscopy ) 

2004 Ralf Kiesslich confocal en-

doscopy ( intrae-

pithelial neoplasia ) 

99.2% 23

30 Lugol's solution

( EUS, PET, EOCT,

Confocal endoscopy ) 
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Application of Lugol Chromoendoscopy

on the Diagnosis of Early Esophageal Cancer

Te-Sheng Chang, Chun-Jung Lin1, and Wen-Shih Huang2

Conventional esophago gastro duodenoscopy can disclose a lesion only when it presents as a protuberant

mass, an ulceration or when there is significant discoloration. When an early esophageal squamous cell carci-

noma or dysplasia, frequently lacking such changes, is confronted, conventional endoscopy usually fails to de-

tect it. Combination of endoscopy and mucosal staining, known as chromoendoscopy, deserves to be praised in

the detection of early lesions aforementioned. Since the initial report of Lugol's solution on the diagnosis of

esophageal cancer 30 years ago, more and more publications have agreed with its usefulness as an assistant

tool in the diagnosis of early esophageal cancer. Examples of its benefits include improving surgical decision

making, better screening of high risk patients and facilitating endoscopic mucosal resection. With the growing

popularity of much more expensive modalities such as EUS, PET, EOCT and molecular genetic technology; this

convenient and non-expensive technique is worth practicing by endoscopist.  ( J Intern Med Taiwan 2005; 16:

162-168 )
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