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Abstract The application of metallic stents for benign

stenosis is limited due to long-term complications. We

report here the results of the implantation of a novel bio-

degradable poly-L-lactic acid (PLLA) esophageal stent in

two patients with benign esophageal stenosis after endo-

scopic submucosal dissection (ESD). Case 1 was a 64-year-

old man who received ESD for an early squamous esoph-

ageal cancer in the middle esophagus. The mucosal defect

was seven-eighths of the circumference, and the distal

margin of the resection scar formed the stenosis. After

balloon dilatation, the PLLA esophageal stent was endo-

scopically placed; for 6 months, he has not experienced

any symptoms of re-stenosis. Case 2 consisted of a

62-year-old man who developed an early squamous

esophageal cancer in the middle esophagus. The lesion was

resected by ESD, and the mucosal defect was seven-eighths

of the circumference. The resection scar formed the ste-

nosis, and the PLLA esophageal stent was endoscopically

placed. He also has not experienced any symptoms of

re-stenosis for 6 months. In conclusion, the PLLA esoph-

ageal stent provides a new possibility for the management

of benign esophageal strictures after ESD. Due to the

biodegradable features of this stent, longer term studies are

necessary to investigate the relationship between the

expected disappearance of the stent and the patency of the

stricture.
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Introduction

The placement of self-expanding metallic stents is rou-

tinely used to maintain esophageal patency in patients with

malignancy who either have unresectable disease or are

poor candidates for surgery [1–3]. Many reports have

documented the clinical effectiveness of these tools, par-

ticularly covered stents [2, 3]. However, the application of

metallic stents for benign stenosis is limited due to the

relatively little information that is currently available on

the long-term complications, including migration, the for-

mation of new strictures, fistula formation and hyperplastic

tissue reactions [4–6].

In patients with benign esophageal strictures, it is

desirable that if a stent be kept in the proper position during

the repair process [7] and then be easily removed as this

would reduce the chance of re-stenosis. In other words, if a

stent could be constructed from a biodegradable material,

then a subsequent stent removal operation would not be

necessary. In addition, the loss of biodegradable stents after

the proper time period may not be injurious to the body.

In Japan, the majority of esophageal cancers are squa-

mous cell carcinomas. Since lymph node metastasis is

considered to be rare in esophageal mucosal cancers,

endoscopic treatment for esophageal mucosal cancers, such

as endoscopic submucosal dissection (ESD), is the rec-

ommended approach in Japan [8]. ESD is a recently

Y. Saito (&)

Department of Endoscopic Medicine, Shiga University of

Medical Science, Seta Tukinowa, Otsu 520-2192, Japan

e-mail: ysaito@belle.shiga-med.ac.jp

T. Tanaka � N. Nitta � K. Murata

Department of Radiology, Shiga University of Medical Science,

Seta Tukinowa, Otsu 520-2192, Japan

A. Andoh � H. Minematsu � K. Hata � T. Tsujikawa �
Y. Fujiyama

Department of Internal Medicine, Shiga University of Medical

Science, Seta Tukinowa, Otsu 520-2192, Japan

123

Dig Dis Sci (2008) 53:330–333

DOI 10.1007/s10620-007-9873-6



developed technique that enables the surgeon to perform an

en bloc resection of a mucosal lesion. The quality of life

after an endoscopic resection is also much better than that

after an esophagectomy. However, a mucosal resection

over three-fourths of the circumference may cause stenotic

changes and requires balloon dilatation.

In this study, we report the results of the implantation of

a novel biodegradable poly-L-lactic acid (PLLA) esopha-

geal stent in two patients with benign esophageal stenosis

after ESD. PLLA has been used for orthopedic applications

in humans and has generally been found to be bioabsorbed

over a few months [9].

Case reports

Description of the stent and endoscopic implantation

The PLLA esophageal stent (Tanaka-Marui stent; Marui

Textile Machinery Co., Osaka, Japan) is composed of a

PLLA monofilament (molecular mass: 183 kDa; diameter:

0.23 mm) with a machine-knitted design that resembles the

ultra-flex metallic stent (Fig. 1a). The length and diameter

of the PLLA stent was designed according to the esopha-

geal lesion of each individual patient. One end of the PLLA

stent was reduced to a diameter of 5 mm by tying with silk

sutures, and the PLLA stent was fitted over an endoscope

(Fig. 1b).

The Ethics Committee of Shiga University of Medical

Science approved this project, and written informed con-

sent was obtained from each patient.

Case 1

A 64-year-old man was admitted to Shiga University

Hospital (Otsu, Japan) due to an early squamous esopha-

geal cancer in the middle esophagus. The lesion consisted

of two parts: one was 40 mm in diameter on the posterior

Fig. 1 (a) The poly-L-lactic acid (PLLA) esophageal stent. One end

of the PLLA stent was reduced down to a 5-mm-diameter by tying

with silk sutures. (b) The PLLA esophageal stent was fitted over an

endoscope

Fig. 2 Endoscopic findings of the PLLA stent (case 1). Endoscopic

findings of early esophageal cancer (a), the mucosal defect after ESD

(b), the stenotic portion of the distal margin (c), the released PLLA

stent (d), fixation of the oral side by endoscopic clips (e), the opened

distal side (f), and the final view of the implanted PLLA stent (g)
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wall, and the other one was 7 mm in diameter on the

anterior wall (Fig. 2a). The lesion occupied three-fourths

of the circumference, and endoscopic ultrasound sonogra-

phy indicated that the depth of the invasion partially

reached the muscularis mucosa. In accordance with the

patient’s request, ESD was performed [8]. The lesion was

resected en bloc, and the mucosal defect was seven-eighths

of the circumference (Fig. 2b). Seven days after the

resection, an episode of dysphagia appeared. As shown in

Fig. 2c, the distal margin of the resection scar formed a

stenosis, and a fiberscope could not pass through it. Bal-

loon dilatation was repeated, but the stenotic changes

recurred. To improve the stenosis, the PLLA esophageal

stent was placed. The stenotic lesion was initially dilated to

a diameter of 12–14 mm by balloon dilatation, and the

PLLA esophageal stent was then fitted over a fiberscope

and inserted through the stenotic portion. When the tip of

the endoscope reached a point 20 mm from the anal side of

the stenosis, the PLLA stent was released by pulling it out

from the fiberscope (Fig. 2d). The oral end of the PLLA

stent was fixed to the esophageal wall by five endoscopic

clips (HX-110LR; Olympus medical System Corp. Tokyo,

Japan) (Fig. 2e), and the silk suture at the distal margin was

then cut by scissor forceps (FS-3L-1; Olympus) (Fig. 2f).

An endoscopic follow-up study after 2 months revealed

that the PLLA stent had remained at the proper position. At

the time of writing – 6-month follow-up – the patient has

not reported any symptoms of re-stenosis.

Case 2

A 62-year-old man was admitted to Shiga University

Hospital (Otsu, Japan) due to an early squamous esopha-

geal cancer in the middle esophagus. The lesion occupied

three-fourths of the circumference, and the depth of inva-

sion was limited within the mucosa. The lesion was

resected en bloc, and the mucosal defect was seven-eighths

of the circumference. Four weeks after the resection, an

episode of dysphagia appeared. The resection scar had

formed a stenosis, and this was dilated by a balloon

apparatus. The PLLA esophageal stent was ultimately

endoscopically placed. Endoscopic follow-up study after

2 months revealed that PLLA stent had remained at the

proper position. At the time of writing – 6-month follow-up

– the patient has not reported any symptoms of re-stenosis.

Discussion

A biodegradable esophageal stent would appear to be the

ideal approach to treating benign esophageal stenosis

because it would provide patency without any long-term

complications. We report here the usefulness of biode-

gradable PLLA stents for benign esophageal strictures after

an en bloc resection of early esophageal cancer by ESD.

The PLLA is polyglycoside which can be hydrolyzed and

absorbed in tissues [9–11]. The same material is used in

absorbable sutures. To our knowledge, the current study is

the first report on the feasibility and safety of esophageal

biodegradable stents in humans. No major clinical events

associated with PLLA stent implantation were observed in

the two patients within a 6-month follow-up and, in addi-

tion, the patency of the stenosis was well maintained and

there were no complaints of re-stenotic symptoms.

Although the number of patients was small and the follow-

up period was short, the initial and 6-month results are

quite encouraging.

PLLA has been used for orthopedic applications in

humans and has generally been found to be biocompatible

for at least the first few months after implantation [12]. It

has been applied experimentally for various stents,

including the coronary artery [13–16], bronchus [17], uri-

nary, and biliary tracts in animals [18, 19], and

investigations into their clinical use are ongoing. In

humans, PLLA has already been used as coronary and

urethral stents. The PLLA stent is bioabsorbed in 8 months

over tissue plants [9, 11]. PLLA is flexible, which allows it

to adapt to the wall of the esophageal stenosis. The radial

force exerted by the PLLA esophageal stent is over 20 g/

mm per centimeter, and this is enough to maintain patency

and to prevent re-stenosis in esophageal benign strictures.

There is an increasing number of patients with early

esophageal cancers who receive complete resection by

endoscopic procedures such as ESD [8]. This treatment is

less invasive than traditional surgical approaches, but when

the mucosal defect covers over three-fourths of the cir-

cumference, then stenosis frequently occurs [8]. A mucosal

defect that covers the entire circumference always causes

stenosis. Thus, the number of patients with esophageal

stenosis after ESD is increasing, and these patients are

sometimes resistant to repeated balloon dilatation. In these

patients, the application of biodegradable esophageal stents

seems to be a reasonable option. The PLLA esophageal

stent effectively relieved their stenotic symptoms. A

detailed clinical follow-up of the biodegradable stent

should be performed over a longer period.

In conclusion, the PLLA esophageal stent represents a

new option for the management of benign esophageal

strictures. Due to the biodegradable features of this stent,

longer term studies are necessary to investigate the rela-

tionship between the expected disappearance of the stent

and the patency of the stenosis. We are now investigating a

larger number of patients with benign esophageal stenosis

to determine the long-term safety and efficacy of PLLA

esophageal stents.
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