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[ Abstract] Objective To explore the feasibility of biodegradable magnesium alloy stent in the treatment
of esophageal stenosis. Methods The model of esophageal stenosis was established and magnesium alloy
stents were placed in esophageal stenosis in 4 rabbits by balloon catheter dilation. Their mental , behavioral , diet-
ary , physiological and biochemical profiles were recorded. And the pathological changes of esophagus,liver and
kidney and the improvement of esophageal stenosis were evaluated. Results The animal model of esophageal
stenosis was successfully established by sodium hydroxide chemical cauterization. Four radiolabeled magnesium
alloy stents were placed in situ and radioactive marker observed in 3/4 rabbits at Week 12 post-stenting. Food
intake improved significantly after stenting. No obvious changes occurred in mental , behavioral and blood bio-
chemical parameters. Hematoxylin & eosin staining showed that the esophageal mucosa was complete , there was
a submucosal infiltration of inflammatory cells and macrophages infiltrated and liver and kidney showed no obvi-
ous change. Conclusion With the advantages of high safety and minimal adverse reaction ,the above stent is
effective for esophageal stenosis and it has great potentials for clinical application.
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Fig.1 a, The rabbit model of esophagus stenosis was estab-
lished by sodium hydroxide chemical cauterization; b, The bal-
loon catheter (a diameter of 10 mm) was coated with red rubber
tube to prevent injury from rabbit incisors.
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Fig.2 Photos a & b,showed magnesium alloy stent on fluoroscopy and radiographs. There are a plastic container, non-radioactive la-

beled magnesium alloy esophageal stent and labeled stent. ¢, Fluoroscopic or radiographic equipment was used for confirming the loca-

tion of stent. d,The changes of vital signs,such as respiration and heartbeat,should be monitored at any time during esophageal stent-

ing.
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Fig.3 a, The samples of JDBM-2 magnesium alloy extruded
tube and magnesium alloy stent after surface treatment. b, The
microstructure of the extruded JDBM-2 magnesium alloy shows
that the microstructure is very small and uniform after extrusion.
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Table 1  Changes of blood routine parameters at Week

12 post-stenting(x £ )

EgE| papiEl SEHZH tfH PE
1 2H i 8.54+0.53 9.27+0.56 —1.135 0.300
R 2 (% ) 67.95+4.05 73.3+4.6 -1.729 0.135
R (% ) 17.6 +2.4  19.8+2.8 —1.193 0.278
FERRMERIAIG (%) 1.4+0.2 1.8+0.3 —1.824 0.118
B RIAI (% ) 4.6 £0.5 4.1+0.6  1.216 0.270
LTYNATEL( x102) 6.23 £0.36  6.46+0.29 -0.99 0.360
MELE M E (gh)  123.5+8.1  130.0+6.7 -1.235 0.263

MRS x10°) 144.4 £18.1 122.2£26.3  1.386 0.215

®2 OBOERESE 12 FE LR R
IIREE (% £ 5)
Table 2 Changes of hepato-renal function parameters
at Week 12 post-stenting(x +s)

JiH POpIE:] SLH 2 tfi  PfH
ALT(IU/L) 52.1+2.5 50.9 £3.0 0.586 0.579
AST(IU/L) 28.7 6.0 31.3£5.4 -0.641 0.545
ALKP(IU/L) 115.3 £9.3 106.9 £10.3 1.208 0.273
GGT(U/L) 7.3+0.7 8.2+0.9 -1.55 0.172
TBIL( umol/L) 7.3+0.9 6.6+0.9 1.043 0.337
DBIL( umol/L) 5.4+0.8 6.6+0.7 -2.057 0.085
TP(g/L) 54.5+3.6 50.0 £5.0 1.449 0.197
ALB(g/L) 18.1+1.1 17.6 £0.7 0.745 0.484
GLOBULIN(g/L) 36.4 £4.7 34.3£4.1 0.670 0.528
BUN (umol/L) 6.3+0.5 5.6+0.4 1.885 0.108
CREA (umol/L) 65.7 £6.7 71.3 £6.2 -1.232 0.264
URIC ACID 35.1+4.2 35.5+3.3 -0.169 0.871
(umol/L)
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Table 3 Changes of electrolyte parameters in peripheral
blood at Week 12 post-stenting(x +s)

it H Xof HE 44 SEER A tfH PAH
Na* 136.8 +5.3 144.5 4. 14 -2.93 0.062
K* 5.85 +0.36 6.20 +0.41 -1.3 0.241
Cl- 101.2 5.2 106.6 +3.0 -1.807 0.121
Ca’* 3.43 +0.10 3.35+0.08 1.143  0.297
p 2.34 +£0.42 2.69 +0.24 -1.401 0.211
Mg>* 1.15 £0.07 1.23 +0.05 -1.709  0.138
ECO, 16.0 0.9 17.1 0.8 -1.805 0.121
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Fig.4  After observation period, HE-stained liver (a&b) and
kidney (c&d) showed no obvious liver or kidney damage. a&c

were 50 X microscope; b&d 100 x microscope.
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Fig.5 After observation period, esophageal radiography showed
that esophagus was decent and there was no obvious esophageal
stricture. a, pre-stenting; b, esophageal radiography after obser-
vation period.
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