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Endoscopic laser treatment was initially applied for gastrointestinal 
bleeding, hut has been actively extended, especially in Japan, to the 
curative treatment of early upper gastrointestinal cancers. 

We have treated 10 cases of early gastric cancer and 1 case of early 
esophageal cancer by Nd-YAG laser radiation, and 2 cases of early gastric 
cancer by photochemical therapy (PCT) with argon laser + hemato- 
porphyrin derivative. Also, 62 cases of advanced cancer were treated, 10 
of the esophagus and 52 of the stomach, for bleeding (18 cases) or stenosis 
(34 cases). The cases were nonresectable or they were patients who 
refused surgery. Satisfactory results were obtained by treatment with 
YAG laser, but have not yet been obtained with PCT. 

In order to find indications for the possible extension of endoscopic laser 
therapy to operable cases of early gastric cancer, we studied lymph node 
metastases in 200 cases of early gastric cancer surgically treated by us. It 
was found that early gastric cancers (both mucosai and submucosal) 
measuring less than 2 cm in diameter, of type I, IIa, and IIc (without ulcer 
scar), had no lymph node metastases and such cases can be treated by 
local therapy--such as endoscopic laser therapy. 

In palliative endoscopic laser therapy for complications of advanced 
gastrointestinal cancers, there are no major problems with active perfor- 
mance. We obtained a high (90%) hemostatie rate in bleeding cases of 
upper gastrointestinal cancer and a satisfactory (65%) rate of dilating 
effect in cases of cancerous stenosis at the esophagus and cardia. A 
national survey in this field is also discussed in this report to show the 
present status of endoscopic laser therapy in the curative and palliative 
treatment of upper gastrointestinal cancer in Japan. 

Nd-YAG laser was introduced in our department in 1980, soon 
after the senior author's (H.S.) return from Marburg, Federal 
Republic of Germany [1]. Laser endoscopy was initially applied 
for hemostasis of massive upper gastrointestinal bleeding and 
subsequently for curative or palliative treatment of early or 
advanced gastrointestinal cancer. In addition, since 1985, pho- 
tochemical therapy (PCT) [or photoradiation therapy (PRT)] 
with argon laser + hematoporphyrin derivative (HPD) has been 
used for the curative treatment of early gastric cancer. In this 
article, the results of our endoscopic laser therapy for curative 
treatment of early gastrointestinal cancer and for palliative 
treatment of complications of advanced cancer are reported and 
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the present status of laser endoscopy in this field in Japan (a 
national survey of 66 institutions, including ours, was done by 
Takemoto [2] and by Oguro et al. [3] in November, 1985) is also 
presented. Furthermore, the possibility of extending the indi- 
cated range of curative treatment for early gastrointestinal 
cancer is discussed along with postsurgery follow-up results, 
the pathology of resected specimens in our department, and 
related literature. 

Materia l  and Methods  

Table 1 summarizes the type of endoscopic laser therapy used 
for upper gastrointestinal cancer in our patients. Thirteen early 
cancers (esophagus, 1; stomach, 12) were treated with curative 
intent. Eleven of them were treated by Nd-YAG laser radiation 
(wavelength, 1,064 rim) and 2 others were treated by argon laser 
radiation (wavelength, 514.5 nm) + HPD. 

Sixty-two advanced cancers (esophagus, 10; stomach, 52) 
were treated by laser: palliatively, for bleeding in 18 cases and 
stenosis in 34 cases. The Nd-YAG laser system used was 
Medilas of MBB (Munich, Federal Republic of Germany). The 
radiation power used was 80 watts, 0.5 second for hemostasis 
and 50-80 watts, and 0.5-1 second for treatment of cancerous 
stenosis. Argon laser + HPD therapy was performed with the 
assistance of Kato [4] (Laboratory of Electronic Technology; 
Tsukuba, Japan), who engineered a convenient argon laser 
system. HPD (2 mg/kg) was injected intravenously 2 days 
before argon laser radiation, and 300 nm of argon laser was 
endoscopically radiated for 20--40 minutes for therapy. For 
endoscopic laser therapy, we chiefly used GIF-2T, which was 
prepared by us with the help of Olympus for laser endoscopic 
use. Patients were sedated during the procedure by intravenous 
injection of 10 mg of diazepam and 40 mg of Buscopan. 

In treatment of early cancer, follow-up examinations were 
performed with endoscopic biopsy. If biopsy was positive for 
malignancy, additional endoscopic laser therapy was actively 
performed until negative biopsy results were obtained. 
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Table 1. Endoscopic laser therapy in cases of esophageal and gastric 
cancer (Jikei University School of Medicine, Tokyo, Japan, 1986). 

Location of 
Purpose of cancer, Type of laser therapy, 
therapy no. of cases no. of cases 

Curative therapy Esophagus, 1; 
for early stomach, 12 
cancer 

Palliative therapy Esophagus, 10; 
for advanced stomach, 52 
cancer 

Nd-YAG laser, 11 ; argon 
laser + HPD, 2 

Nd-YAG laser (hemostasis), 
i8; Nd-YAG laser, 33; 
argon laser + HPD 
(dilation of stenosis), 1 

Results 

Curative Treatment for Early Upper Gastrointestinal 
Cancer 

For the treatment of early gastrointestinal cancer, surgery with 
lymphadenectomy is the treatment of choice, as the postoper- 
ative 5-year survival rate is over 90% in Japan. On the other 
hand, there is a considerable number of patients in whom 
surgery is contraindicated due to serious complications or 
advanced age, or for religious or social reasons. For  curative 
treatment in such patients,  we have actively applied endoscopic 
Nd-YAG laser therapy and argon laser + HPD therapy. 

First,  we experimentally radiated the early cancer with laser 
beams preoperatively and studied pathological changes in the 
radiated parts using reseCted specimens obtained at gastrec- 
tomy (Fig. 1). The results are as follows: (a) Mucosal cancers 
(both protruding type and depressed type) were completely 
eradicated by 6ndoscopic laser therapy; (b) Submucosal cancer 
cells remained in the lower part of the submucosal layer even 
after laser radiation, when ulcer scars were present in the 
lesion; (c) Cancer cells still remained at the radiated part in 1 
case treated with argon + HPD. 

Clinically, endoscopic YAG laser therapy was employed in 
11 inoperable cases of early gastrointestinal cancer and argon + 
HPD therapy was performed in 2 inoperable cases of early 
gastric cancer (Table 2). Informed consent was obtained from 
all patients. 

Early esophageal cancer was curatively treated in 1 case, but 
this patient died due to postoperative recurrence of gastric 
cancer 6 months after laser therapy. Six patients with early 
gastric cancer died due to serious concurrent diseases or 
advanced cancer of other organs 2.5-14 months after laser 
therapy. In 3 of these 6 cases, autopsies revealed the disappear- 
ance of cancer cells in the stomach after laser therapy. The 
other 4 patients with early gastric cancer treated with YAG 
laser are still alive and final biopsy was negative for malignancy 
in every case. Two patients with early gastric cancer treated by 
argon + HPD therapy are alive after 6-10 months, but the final 
biopsy was positive for malignancy (incomplete treatment) in 
both cases. 

Overall, we obtained relatively satisfactory results in patients 
treated by Nd-YAG laser, but we have not yet  obtained 
sufficient data to recommend PCT for the curative treatment of 
early cancer. 

The results of a national survey from 66 institutions concern- 
ing the curative endoscopic laser therapy of early upper gastro- 

intestinal cancer are as follows (summarized in Tables 3 and 4). 
Twenty-two esophageal cancers were treated by laser endos- 
copy and followed up for more than 1 year. Follow-up endo- 
scopic biopsy was negative for malignancy in 17 cases (77.3%). 
In addition, 459 early gastric cancers were treated by laser 
endoscopy and followed up for more than 1 year (Table 4). 
Follow-up biopsy was negative for malignancy in 364 cases 
(79.3%). These follow-up results are not satisfactory compared 
with the excellent postsurgery results that have been reported; 
however, it can now be said that about 75% of patients with 
inoperable early cancer can be curatively treated by endoscopic 
laser therapy, if they have no lymph mode metastasis. 

Palliative Treatment for Complications for Upper Gastrointes- 
tinal Cancer Hemostasis. Nd-YAG laser hemostasis was per- 
formed in 18 cases of massive bleeding from upper gastrointes- 
tinal cancer (Table 5). At emergency endoscopy,  there were 4 
cases of arterial bleeding, 10 Cases of venous-capillary bleeding, 
and 4 cases of red clot. Among the 18 cases, hemostatic effect 
was obtained in 17 cases (94.5%): continuous in 14 (77.8%) and 
temporary in 3 (16.7%). One unsuccessful case of wide invasiVe 
cancer had arterial bleeding from multiple exposed vessels. 
Nd-YAG laser photocoagulation was found to be very effective 
for avoiding emergency surgery in operative cases or to control 
bleeding in inoperative cases. 

Dilation of Stenosis. Cancerous stenosis was treated by endo- 
scopic laser therapy in 9 patients with esophageal cancers, 11 
cardiac cancers, and 14 antral cancers (Table 6). Laser  treat- 
ment was found to be effective in 65% of cases of esophageal 
cancer and cardiac cancer, but only in 14% of cases of antral 
cancer. We obtained a dilating effect in 50% (14 excellent, 3 
good) of patients with cancerous stenosis. In most of the 
unsuccessful cases, stenosis was longer than 5 cm. Initially, we 
treated long and pin-hole sized stenoses with a Savary-Gilliard 
dilator or an Eder-Peustow dilator, and then we performed 
Nd-YAG laser radiation. These dilators are also often used to 
prevent recurrence of stenoses. 

In the national survey, 102 cases of bleeding from gastroin- 
testinal cancer were treated by laser endoscopy,  principally by 
Nd-YAG laser (Table 7). Hemostasis  was obtained in 76 cases 
(74.5%). Table 8 shows the results of endoscopic laser therapy 
for upper gastrointestinal cancerous stenoses. Sixty-nine 
esophageal cancers, 74 cardiac cancers, and 71 antral cancers 
were treated by laser endoscopy. The rate of successful dilata- 
tion was as high as 74.3% for cardiac cancer, but as low as 
49.3% for antraI cancer. In cases of cancerous stenoses in the 
antrum, it was difficult to obtain satisfactory results even if a 
large sized lumen is produced by laser therapy. In such cases, 
poor gastric motility due to cancer invasion may have disturbed 
the passage of meals. On the other hand, in cases Of cancerous 
stenoses in the esophagus or at the cardia, a large (>1.2 cm) 
lumen results in good passage. Complications in a total of 1,588 
cases of gastrointestinal cancer treated by laser endoscopy 
curatively or palliatively consisted of bleeding in 1 case, perfo- 
ration in 32 cases, and stricture in 2 cases (overall incidence of 
complications were 2.2%), but complications did not result in 
death in any patient. 

If the depth of early cancer is correctly diagnosed before 
therapy, more complete treatment can be expected. Ida [5] 
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Size of 
Case Type of early early gastric 

No. Age Sex gastric cancer cancer (mm) 
Figure of cancer and part 
of radiation (surface) 

Pathology of gastrectomy 
specimen (cross section) 

Type of laser 

1 55 m I . . . . . .  J 30 x 20 

m Ila . . . . . .  ~ 20 x 20 

ul ( - )  

2 67 m IIc rnucosal 25 x 18 

ul (-) 
3 30 m IIc mucosal 65 x 60 

Nd-YAG 

Nd-YAG 

Nd-YAG 

Nd-YAG 

ul (+) 
4 40 m Ilcmucosal 75 x 60 Nd-YAG 

ui (+) 
5 63 rn IIc submucosal 35 X 25 Nd-YAG 

6 56 m IlCsuhmucosal 16 X 13 Nd-YAG 

7 55 m lie submucosal 35 X 25 Nd-YAG 

ul (+) ~ 
8 56 f IIc submuco,a~ 20 X 25 Argon + HpD 

Fig. 1. Preoperative experimental laser radiation for early gastric cancer and its e f f e c t . O ,  Part of radiation; O ,  part of cancer d i s a p p e a r e d ; O ,  
part of residual cancer, ul(-) :  ulcer scar negative in cancerous lesion, ul(+): ulcer scar positive in cancerous lesion. 

Table 2. Curative endoscopic laser therapy for early esophageal and gastric cancer (Jikei University School of Medicine, Tokyo, Japan, 1986). 

No. of Follow-up 
Early cancer Reason for times laser Irradiation results for 

Case Age contraindication of therapy (total Follow-up malignancy 
no. (yr) Sex Location Type surgery Laser given joules) (mo) Prognosis at biopsy 

1 62 M Esophagus IIa + IIc Apoplexy, gastric Nd-YAG 1 776 
cancer (postsurgery) 

2 63 M Gastric lIc Diabetes mellitus, Nd-YAG 3 13,477 
ang!e apoplexy, myocardial 

infarction 
3 71 M Gastric IIa + IIc Diabetes mellitus, heart Nd-YAG 5 14,274 

angle failure, renal failure 
4 81 M Gastric IIa Diabetes mellitus, Nd-YAG 3 7,208 

angle surgery refused 
5 71 M Gastric IIa Heart failure, surgery Nd-YAG 3 6,478 

angle refused 
6 79 M Gastric IIc Colon cancer Nd=YAG 1 1,155 

antrum (postsurgery) 
7 49 M Gastric IIc Esophageal cancer Nd-YAG 2 5,075 

angle (postsurgery), liver 
metastasis 

8 53 M Gastric IIc Brain cancer Nd-YAG 2 3,244 
angle (postsurgery), lung 

metastasis 
9 57 M Gastric IIc Diabetes mellitus, liver Nd-YAG 1 3,500 

corpus cirrhosis 
10 74 M Gastric lIc Diabetes mellitus, liver Nd-YAG 2 8,722 

angle cirrhosis 
11 82 M Gastric IIa Respiratory disturbance Nd-YAG 2 39,688 

angle (postsurgery) 
12 73 F Gastric IIc Aplastic anemia Argon + 2 300 nm x 

antrum HPD 80 min. 
13 65 F Gastric IIc Myocardial infarction Argon + l 300 nm x 

antrum HPD 40 rain. 

6.0 Died Negative 

14.0 Died Negative 

9.5 Died Negative 

8.0 Alive Negative 

65.0 Alive Negative 

5.0 Died Negative 

4.0 Died Negative 

2.5 Died Negative 

13.0 Died Negative 

36.0 Alive Negative 

9.0 Alive Negative 

10.0 Alive Positive 

6.0 Alive Positive 
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Table 3. Curative treatment for early esophageal cancer# 

Negative foi" malignancy 
Type of laser No. of cases at biopsy 

Nd-YAG b 9 7 
Argon 1 0 
Ar-dye + HPD c 11 9 
N2-dye + HPD d 1 1 

Total 22 17 (77.3%) 

Resul[s from 66 institutions, reported by Oguro et al. [3]. Reprinted 
with permission of publisher. 

~Followed up for more than 1 year. 
bNeodimium-YAG laser. 
CArgon-dye laser with hematoporphilin derivative. 
aN2-dye laser with hematoporphilin derivative. 

Table 4. Curative treatment for early gastric cancer, a 

NegatiVe for malignancy 
Type of laser No. of cases at biopsy 

Nd-YAG 413 325 
Argon 11 9 
Argon + HPD 1 1 
Ar-dye + HPD 30 28 
Other 4 1 

Total 459 364 (79.3%) 

Results from 66 institdtions, reported by Oguro et al. [3]. Reprinted 
with permission of publisher. 

~Followed up for more than 1 year. 

Table 5. Endoscopic laser therapy for hemostasis of bleeding from 
esophageal and gastric cancer. 

Hemostatic effect Type of bleeding No. of 
(emergency endoscopy) cases Continuous Temporary Failure 

Arterial bleeding 4 (1) a 3 (1) a 0 1 
Venous-capillary 10 7 3 0 

bleeding 
Red clot on exposed 4 4 0 0 

vessel 
Total 18 (1) a 14 (1) ~ 3 1 

aNumbers in parentheses indicate esophageal cancer. 

Table 6. Endoscopic laser therapy for stenosis. 

Location of No. of Dilating effect 

stenosis cases Excellent Good Failure 

Esophagus 9 6 0 3 
Esophagocardiac 11 6 1 4 

junction 
Gastric antrum 14 2 2 10 

Total 34 14 3 17 

(Asahi University) studied the merit of dye endoscopy in the 
diagnosis of the depth of early gastric cancer and reported that 
85% of mucosal cancers, 52% of submucosal cancers, and 81% 
of advanced cancers (deeper than muscularis proplia) can be 
accurately detected by endoscopy. Takemoto [2] reported that 
before endoscopic laser therapy, 14 early cancers were well 
classified into 4 mucosal cancers and 10 submucosal cancers by 
means of ultrasonic endoscopy and that the depth of laser 
radiation was correctly observed by it. 

Concerning palliative treatment for complications of gastro- 
intestinal neoplasms, Fleischer [6] reported the results of pal- 
liative laser treatment in 1,098 cases from 26 hospitals in the 

Table 7. Hemostasis by laser endoscopy for bleeding from gastrointes- 
tinal cancer. 

No. of Hemostatic effect obtained 
bleeding 
cases No. of cases (%) 

102 76 (74.5) 

Results from 66 institutions, reported by Oguro et al. [3]. Reprinted 
with permission of publisher. 

Table 8. Dilation by laser endoscopy for stenosis. 

Location of No. of Dilating effect obtained 

stenosis cases No. of cases (%) 

Esophagus 69 41 (59.4) 
Cardia 74 55 (74.3) 
Antrum 71 35 (49.3) 
Postoperative stricture 52 44 
Other 70 42 

Total 336 217 (64.6) 

Results from 66 institutions, reported by Oguro et al. [3]. Reprinted 
with permission of publisher. 

Bleeding Lesion 
Grade of Bleeding 

Mild Moderate Serious 
10cases 36cases 34cases 

Gastric Ulcer 0 

Duodenal Ulcer 

Stomal Ulcer 

Drug-induced Ulcer O0  

Stress Ulcer 

Gastric Cancer 

Mallory-Weiss Syndrome 

Esophageal Varices 

Others O0  

0 0 0 0 0  

0 0 0 0 0  0 0 0 0  
0 0 ~  
0 0 ~  0 0 ~  

0 O 0  

0 0 0 0 0  O 0 0 0 0 x  

0 0 ~  O 0 0 O O  
x O ~ x x x x  
0 0 0 0 ~  OOx  

0 0 0  

O 0 0 ~  
0 

x x  

Fig. 2. Effect of laser photocoagulation. O, Continuous hemostasis; ~, 
temporary hemostasis, but rebleeding; x, unsuccessful. 

United States of America. He reported that endoscopic laser 
therapy decreased morbidity by decreasing dysphagia, reducing 
the chance of aspiration, improving performance status. There 
were some data showing that it improved survival. 

We performed laser endoscopy for hemostasis of upper 
gastrointestinal bleeding in 80 cases and obtained a high (90%) 
hemostatic rate (Fig. 2). Bleeding from unresectable or recur- 
rent cancer is often uncontrollable. We consider that endo- 
scopic laser treatment is indicated for such bleeding and we 
have obtained a satisfactory hemostatic rate of 94.4%. 

We classify the degree of upper gastrointestinal bleeding into 
3 grades: mild, moderate, and serious, depending on the pa- 
tient's distress and the response to rapid blood transfusion of up 
to 1,000 ml. Serious bleeding is an indication for emergency 
surgical intervention and as well as for endoscopic surgery, 
namely, laser treatment (Fig. 3). Mild or moderate bleeding is 
easy to control and more economical techniques such as 
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I E n d o s c o p  i g e  Frequent 
[ Bleeding 

Fig. 3. Grade of bleeding (Nagao's classification). 

Table 9, Emergency endoscopy and endoscopic hemostasis (1980-1985). 

=l M,d 1 

~[ Moderate I 

Serious 

elective 
operation 

] .... early 
operation 

Endoscopic 
Bleeding Emergency hemostasis Laser 
focus endoscopy (total) (YAG) Electrocoagulation 

Spray of 
Heat Ethanol clotting 
probe Microwave injection Sclerotherapy factors 

Gastric ulcer 66 28 13 4 
Duodenal ulcer 31 11 6 2 
Stomal ulcer 17 11 3 1 
Drug ulcer 26 20 13 2 
Stress ulcer 50 39 18 7 
Mallory-Weiss tear 19 7 3 - 
Gastritis 23 3 - - 
Gastric cancer 41 25 13 4 
Esophageal varices 88 82 2 - 
Other 45 30 8 9 

Total 406 256 79 29 

1 1 4 2 3 
- 1 2 - - 
- 2 4 1 - 

1 1 - 3 - 
1 3 6 2 2 

- 1 - 2 1 
2 - - - 1 
5 1 2 - - 
3 - - 77 - 
6 2 3 2 - 

19 12 21 89 7 

electrocoagulation, heat probe, microwave, pure ethanol injec- 
tion, and spraying of clotting factors are useful in its control. 
Table 9 shows our emergency endoscopy in 406 cases and 
emergency endoscopic hemostasis in 256 cases from the view- 
point of bleeding lesions and endoscopic methods for he- 
mostasis. 

D i s c u s s i o n  

Since clinical application of laser endoscopy, a decade has 
passed [7]. In 1980, there were only a few hospitals employing 
laser systems in Japan. As of November of 1985, there were 66 
institutions. Endoscopic laser treatment has been initially em- 
ployed for gastrointestinal bleeding [8], but has been extended 
to the treatment of gastrointestinal cancer [9, 10]. Particularly; 
curative treatment of early upper gastrointestinal Cancer has 
been enthusiastically performed in Japan because many esoph- 
ageal or gastric cancers are detected at an early stage. Contro- 
versy still exists regarding the technique and indication of 
curative endoscopic laser therapy for early gastrointestinal 
cancer. 

We would like to discuss the problems in technique and 
indication of curative endoscopic laser treatment for early 
gastrointestinal cancer. The national survey showed an unsat- 
isfactory (less than 80%) rate of negative results for malignancy 
at follow-up biopsy; however, one advantage of endoscopic 
laser therapy is that treatment can be repeated until obtaining 
negative biopsy results. In the future, improved curative treat- 
ment can be expected by improvement of the radiation method 
or more careful selection of indicative cases. Some investiga- 

tors are using a contact or injection probe to enhance effective- 
ness. Concerning the selection of indicative cases, Takemoto 
[2] reported that endoscopic laser therapy was curative by 
follow-up biopsy in patients with early cancer: measuring less 
than 2 cm in diameter, of the elevated type, of well-differen- 
tiated histology, and with cancer invasion limited to the mu- 
c o s a ,  

Before considering the indication of endoscopic laser therapy 
for early gastric cancer, we will discuss the postsurgery results 
in Japan. Since 1973, we have treated 118 cases of early gastric 
cancer by surgery at Aoto Hospital. Two (1.7%) of these 
patients died due to postoperative complications and 2 (1.7%) 
died due to early recurrence of cancer. Kaibara et al. [11] 
(Tottori University) reported that 452 cases of early cancer 
(1948-1981) were treated by surgery and that 6 (1.3%) died due 
to postoperative complication and 20 (4.4%) died due to resid- 
ual or recurrent cancer. Takagi et at. [12] (Cancer Research 
Hospital) reported the follow-up results in 1,000 cases of early 
cancer treated by surgery + systemic lymphadenectomy. There 
were 4 cases of operative deaths, and 35 cases (3.5%) due to 
recurrent cancer resulting in death. Nishi et al. [13] (Kagoshima 
University) reported on the survival rate of early gastric cancer 
in Japan. Based on the survey of prognosis in early gastric 
cancer, the 5-year survival rate was 94-100% of cases of 
mucosal cancer and 88-96% in cases of submucosal cancers. 
Ideally, endoscopic laser therapy for early gastric cancer should 
ultimately produce a comparable cure rate in follow-up studies 
after treatment. 

When we consider the indication of laser therapy for early 
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Fig. 4. Early gastric cancer: Type, size, 
depth, and lymph node metastasis, m: cancer 
in mucosal layer, sm: cancer invasive to sub- 
mucosal layer. 

gastric cancer versus surgery, the incidence of  lymph node 
metastasis is one of the most important factors because laser 
therapy is limited to local treatment. Figure 4 shows the type, 
size, depth, and lymph node metastasis of  200 early gastric 
cancers in our group, investigated by Watanabe et al. [14]. 

Overall, lymph node metastasis was not found in 96.5% of 
mucosal cancers. The results showed that there is no possibility 
of lymph node metastasis in early cancer measuring less than 2 
cm in diameter-type I, IIa, and IIc (without ulcer)--in both 
mucosal cancer and submucosal cancer [9]. 

Kitaoka and Yoshikawa [15] (National Cancer Center) stud- 
ied pathology in 1,000 surgical cases of early gastric cancer and 
showed that all mucosal cancers without an ulcer scar in the 
lesion and submucosal cancer with minimal cancer invasion in 
the submucosal layer of type I, IIa, IIc can be treated by local 
therapy, as early cancers of such types had no lymph node 
metastasis. 

Bleeding from esophageal varices is not indicated for laser 
therapy and we treat it mainly by means of sclerotherapy [16]. 
By this method, we have obtained a high (>90%) hemostatic 
rate in patients with acute bleeding and a satisfactory (>90%) 
eradicating effect of varices. 

Concerning palliative treatment of malignant stenosis in the 
upper gastrointestinal tract, Ell et al. [17] reported 4 types of 
techniques of endoscopic laser therapy. These techniques are: 
(a) laser therapy beginning at the proximal margin and working 
toward the distal margin; (b) laser therapy in endoscopically- 
passable stenoses, working from the distal margin in the prox- 
imal direction; (c) combined laser therapy and bougienage in 
endoscopically-impassable stenoses; and (d) laser therapy car- 
ried out along the laser-resistant guide probe from the proximal 
margin toward the distal margin in endoscopically-impassable 
stenoses. We mainly use the first technique in patients with 
endoscopically-passable stenoses and the third technique for 
endoscopically-impassable stenoses. 

Conclusion 

Endoscopic laser therapy to cure early gastrointestinal cancer is 
practiced only in Japan and the results obtained thus far are not 
yet satisfactory. When the type, size, and depth of cancer 
invasion can be diagnosed more correctly by ultrasonic endos- 
copy, dye-endoscopy, or other means, we believe that some 
early gastrointestinal cancers can be curatively treated by 
endoscopic laser therapy and this will result in broadening its 
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current indication range. Concerning palliative laser therapy, 
there are minimal problems in its performance in cases with 
bleeding or stenosis. Other endoscopic therapeutic techniques, 
for instance, electrocoagulation, heat probe, microwave, pure 
ethanol injection, and sclerotherapy [16] for hemostasis and 
bougienage with dilators for the treatment of stenosis are very 
helpful to support or enhance the effects obtained by endo- 
scopic laser therapy. 

R6sum6 

Le laser par voie endoscopique a 6t6 utilis6 d'abord pour 
obtenir l 'hdmostase des h6morragies digestives mais on a 
rdcemment 6tendu ses indications au traitement des cancers 
gastrointestinaux et, au Japon, aux cancers du tube digestif 
sup6rieur ~ leur d6but. 

Nous avons trait6 10 cas de cancer gastrique au d~but (early 
gastric cancer) et un cas de cancer de l'oesophage pr6coce par 
le laser Nd-YAG, et 2 cas de cancer gastrique prdcoce par le 
laser Argon et photochimique (PC). C'6taient des patients 
inop6rables ou refusant toute chirurgie. Des rdsultats satisfai- 
sant ont 6t6 obtenu avec le laser YAG mais non avec le 
traitement PC. 

Pour essayer de d6finir l 'indication du traitement par laser 
endoscopique, nous avons 6tudi6 les ganglions lymphatiques 
provenant de 200 cas de cancer gastrique prdcoce trait6 chirur- 
gicalement darts notre unit6. Nous avons trouv6 que dans les 
cancers pr6coces (muqueux ou sous-muqueux) mesurant 2 cm 
ou moins, des types I, IIa, IIc, il n 'y  avait pas de m6tastases 
lymphatiques: ces cas pouvaient parfaitement ~tre trait6s par 
laser par voie endoscopique. 

Dans le traitement palliatif des complications des cancers 
intestinaux avanc6s, le laser joue un r61e 6vident. Dans les 
cancers du tube digestif sup6rieur, les taux d'h6mostase des 
h6morragies et de reperm6abilisation (forage) des stdnoses 
oesophagiennes et cardiales atteignent respectivement 90% et 
65%. Les r6sultats d 'une enquire nationale au Japon montrent 
la place qu'occupe actueUement le traitement par laser des 
cancers du tube digestif sup6rieur. 

Resumen 

E1 uso del lfiser por vfa endosc6pica fue inicialmente aplicad0 
para lograr hemostasia en casos de sangrado gastrointestinal, 
pero ha sido activamente extendido, especialmente en el Japdn, 
al tratamiento curativo de cfinceres gastrointestinales tem- 
pranos. 

Hemos tratado 10 casos de cfincer gfistrico temprano y un 
caso de cfincer esoffigico mediante radiaci6n con l~iser Nd- 
YAG, y 2 casos de cfincer g~istrico temprano con terapia 
fotoqufmica con el l~iser de arg6n + derivado hematoporfiri- 
nico. Ademfis, 62 casos con cgmcer avanzado, 10 del es6fago y 
52 del est6mago, fueron tratados por hemorragia (18 casos) o 
estenosis (34 casos). Fueron pacientes inoperables o que haNan 
rehusado cirugfa. Se obtuvieron resultados satisfactorios en el 
tratamiento con el lfiser YAG, pero no con la terapia foto- 
qufmica. 

Con el objeto de encontrar una posible extensi6n de la terapia 
endosc6pica con lfiser a pacientes con cfincer gfistrico tem- 
prano, estudiamos las metfistasis ganglionares en 200 casos de 
c~incer gfistrico temprano tratados quirtirgicamente pot nuestro 

grupo. Se encontr6 que los c~inceres gfistricos tempranos, tanto 
los mucosos como los submucosos, de menos de 2 cm de 
di~,metro o los de tipo I, IIa, y IIc, no tienen posibilidad de 
hacer metfistasis a los ganglios linffiticos, y estos casos pueden 
ser tratados mediante terapia local tal como la terapia endo- 
scdpica con lfiser. 

En cuanto a la terapia endoscdpica con lfiser de tipo paliativo 
para las complicaciones de los cfinceres avanzados, no existe 
mayor problema para emprenderla en forma activa. Logramos 
una alta (90%) tasa de hemostasia en casos de sangrado en 
pacientes con cgmcer de la vfa digestiva alta y una tasa satis- 
factoria (65%) de dilatacidn adecuada en pacientes con esten- 
osis del esdfago o del cardias. Tambi6n se discute una revisidn 
nacional realizada para demostrar el estado actual de la terapia 
curativa con l~iser endoscdpico en el manejo curativo y paliativo 
del cfincer de la via gastrointestinal alta en el Japdn. 

References 

1. Suzuki, H.: Endoscopic laser therapy for upper gastrointestinal 
bleeding, experiences in chirurgische Universit~it Klinik, Marburg, 
West Germany. Gastroenterol. Endosc. 22:316, 1980 

2. Takemoto, T.: Laser therapy of early gastric carcinoma. Endos- 
copy 18[Suppl. 1]:32, 1986 

3. Oguro, Y., Tajiri, H., Takemoto, T., Sakita, T.: Present status of 
laser endoscopic treatment for cancers of the gastrointestinal tract 
in Japan. Prog. Dig. Endosc. 29:94, 1986 

4. Kato, D.: Laser photo-chemical therapy of cancer. Science 14:98, 
1984 

5. Ida, K., Okuda, J., Morita, Y., Matsui, A.: Diagnosis of depth and 
extension of gastric cancer by chromoscopy and endoscopic ultra- 
sonography. Clin. Surg. 39:1511, 1984 

6. Fleischer, D.: The Washington Symp. on Endoscopic Laser Ther- 
apy, April 18 and 19, 1985. Gastrointest. Endosc. 31:397, 1985 

7. Dwyer, R.: The history of gastrointestinal endoscopic laser he- 
mostasis and management. Endoscopy 18[Suppl. 1]:10, 1986 

8. Suzuki, H., Kawamura, M., Sakaeda, T., Kohyama, M., Nagata, 
T., Miho, O., Watanabe, Y., Nagao, F.: Endoscopic laser therapy 
for patients with upper gastrointestinal bleeding. In Laser Tokyo 
'81, K. Atsumi, N. Nimsakul, editors, Inter Group Corp., 1981, pp. 
5-11-5-13 

9. Suzuki, H.: Recent topics in gastric cancer. Endoscopic laser 
therapy of gastric cancer. Clin. Surg. 39:1555, 1984 

10. Hiki, Y.: Endoscopic laser therapy for gastrointestinal tumors. In 
Endoscopic Surgery, H. Okabe, T. Honda, S. Ohshiba, editors, 
Amsterdam, Excerpta Medica, 1984, pp. 127-136 

11. Kaibara, N., Tamura, H., Koga, S.: Cause of death after surgery 
for early gastric cancer. Stomach Intestine 19:739, 1984 

12. Takagi, K., Obata, H., Takahashi, T., Watanabe, S., Nakajima, F., 
Ohashi, I., Hashimoto, K., Hayashi, Y., Kanai, M.: Recurrence 
and mortality in early gastric carcinoma. Stomach Intestine 19:773, 
1984 

13. Nishi, M., Nomura, H., Asanuma, E.: Problem of follow up study 
in early gastric cancer. Sogo Rinsho 30:297, 1981 

14. Watanabe, Y., Suzuki, H., Sakaeda, T., Kawamura, M., Koh- 
yama, M., Nagata, T., Takahashi, N., Hisatomi, N., Nagao, F.: 
Endoscopic treatment with Nd-YAG laser in gastrointestinal tract. 
Clin. Surg. 37:489, 1982 

15. Kitaoka, K., Yoshikawa, K.: Lymph node preserving surgery for 
early gastric cancer, indication of local resection. J. Jpn. Soc. 
Cancer Ther. I8:969, 1983 

16. Suzuki, H., Kohyama, M., Nagata, T., Watanabe, Y., Nagao, F.: 
Endoscopic sclerotherapy for the control of bleeding from esoph- 
ageal varices. In Endoscopic Surgery, H. Okabe, T. Honda, S. 
Ohshiba, editors, Amsteadam, Excerpta Medica, 1984, pp. 23-30 

17. Ell, C., Riemann, J.F., Lux, G., Demling, L.: Palliative laser 
treatment of malignant stenosis in the upper gastrointestinal tract. 
Endoscopy 18[Suppl 1]:21, 1986 


