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In recent years, there has been a dynamic advance-
ment in modern medical technologies, with applica-
tions extending beyond human medicine into veteri-
nary practice. One particularly promising approach is 
the use of bioresorbable stents as an alternative to 
conventional metallic implants. These devices offer 
several significant advantages, which contribute to 
their increasing consideration in clinical settings. They 
provide mechanical support only during the healing 
phase, after which they undergo degradation, thereby 
restoring the organ’s natural function. Their gradual 
resorption within the body eliminates the need for an 
additional surgical intervention, which is of consider-
able importance for both animal welfare and the overall 
course of treatment. Furthermore, they reduce the risk 
of chronic inflammation, infection, and excessive tis-
sue proliferation associated with permanent implants. 
Bioresorbable materials are generally well tolerated by 
the organism. The absence of a permanent foreign body 
also diminishes the long-term risk of stent migration or 
structural failure (8, 18, 19, 43, 48, 51). In veterinary 
medicine, stent implantation is typically performed on 

an outpatient basis and, although less prevalent than 
in human medicine, can be life-saving.

Early prototypes of bioresorbable stents were exces-
sively rigid, insufficiently elastic, and prone to migra-
tion or collapse, resulting in failure to maintain luminal 
position. Degradation fragments frequently caused 
mucosal injury, and sudden stent collapse occasionally 
led to acute obstruction (27, 29). Contemporary design 
criteria for bioresorbable stents include controlled 
degradation or absorption within the body, smooth de-
livery during compression, and sufficient radial force to 
effectively dilate stenoses after implantation (16, 71). 
Appropriate biomaterial selection is critical for optimal 
stent performance. Frequently used polymers include 
poly(lactic acid) (PLA), poly(glycolic acid) (PGA), 
polycaprolactone (PCL), poly(ethylene adipate) (PEA), 
and poly(p-dioxanone) (PDO) (31, 47).

Bioresorbable polymers such as PLA, PGA, PCL, 
PEA and PDO belong to the group of aliphatic polyes-
ters that degrade via hydrolysis of ester bonds, leading 
to the formation of metabolizable α-hydroxy acids (58). 
Their mechanical properties and degradation kinetics 
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depend on molecular 
structure, crystal-
linity, and copoly-
mer composition (1). 
PLA is characterized 
by good biocompat-
ibility and wide-
spread clinical use; 
however, its brittle-
ness and limited con-
trol over degradation 
remain significant 
drawbacks (61). In 
contrast, PGA exhibits higher mechanical strength 
but undergoes faster degradation, which may result in 
premature loss of implant stability (57). PCL, on the 
other hand, is distinguished by a very slow degradation 
rate and high elasticity, making it suitable for long-term 
applications (61).

PEA is far less extensively studied, and its relatively 
low mechanical strength and limited long-term stabil-
ity have restricted its broader clinical application (63). 
PDO is widely used as a  bioresorbable biomaterial 
due to its favorable combination of flexibility, bio-
compatibility, and a  controlled degradation profile. 
Moreover, it exhibits a relatively prolonged resorption 
time (approximately 4-8 months in vivo), allowing 
it to provide temporary mechanical support during 
tissue healing while avoiding the need for secondary 
implant removal. This makes it particularly attractive 
for both clinical and veterinary applications (31). Key 
information on the above biomaterials is summarized 
in Table 1, with data derived from references (1, 31, 
57, 58, 61, 63).

Modern stents may additionally be coated with 
bioactive substances designed to accelerate tissue 
healing, reduce inflammatory responses, and minimize 
adverse effects associated with implantation (25, 56). 
These coatings enable the controlled, local release of 
therapeutic agents directly at the target site, thereby 
enhancing efficacy while limiting systemic exposure. 
Commonly used compounds include immunomodu-
latory and antiproliferative agents such as biolimus, 
sirolimus, zotarolimus, paclitaxel, and trioxide ar-
senic, which act by inhibiting excessive neointimal 
hyperplasia and reducing the risk of restenosis. In 
parallel, antimicrobial agents such as ciprofloxacin, 
rifampicin, vancomycin, and gentamicin are incor-
porated to prevent bacterial colonization and biofilm 
formation on the stent surface, thereby reducing the 
risk of implant-associated infections (9, 20, 35, 45, 
46, 66). The combination of these pharmacological 
strategies contributes to improved clinical outcomes 
by promoting proper tissue integration and reducing 
both short- and long-term complications.

This review synthesizes current knowledge on 
bioresorbable stents in veterinary medicine, focus-
ing on their applications in the respiratory, digestive, 

cardiovascular, and urinary systems of dogs, cats, and  
horses.

Implantation of bioresorbable stents  
in the respiratory tract of dogs, cats, and horses
in veterinary medicine, stenting is most commonly 

used to support the trachea and the proximal parts of 
the bronchial tree. It is indicated in drug-resistant air-
way collapse, including tracheomalacia, tracheobron-
chomalacia, and bronchomalacia. These conditions 
are most frequently observed in small breeds such as 
Yorkshire Terriers, Chihuahuas, Pomeranians, Pugs, 
and Miniature Poodles, although large-breed dogs may 
also be affected (23, 33). For these reasons, the devel-
opment of bioresorbable stents for dogs is justified.

A group of scientists evaluated the feasibility of 
delivering a novel poly-L-lactic acid (PLLA) tubular 
airway stent using a balloon catheter under broncho-
scopic guidance in a canine model. Six Beagle dogs 
(approximately 10 kg each) were included in the study. 
All stents were successfully delivered and deployed 
into the tracheal lumen without technical complica-
tions. One month after implantation, the PLLA stents 
were covered with tracheal mucosa; however, marked 
granulation tissue at the distal end was observed in 
one dog. Autopsy revealed an incomplete lacera-
tion of the membranous portion of the trachea. The 
authors reported promising results, but emphasized 
that further studies with larger cohorts and long-term 
follow-up are needed to assess clinical potential and  
safety (42).

Airway stenting in cats is feasible and documented, 
but remains rare, and typically reserved for advanced 
airway disease, such as severe tracheal collapse or 
tracheal obstruction (11, 50). It should be emphasized, 
however, that metallic stents were used in these cases. 
No documented use of bioresorbable airway stents 
in cats was identified during the preparation of this 
manuscript. Cats have small and delicate airways, 
which makes stent placement technically challeng-
ing. Therefore, stenting is generally applied as an 
emergency or palliative procedure, particularly when 
conservative treatment fails.

In horses, airway obstruction is primarily treated 
surgically, with procedures such as laryngoplasty 

Tab. 1. Comparison of selected bioresorbable biomaterials used in human and veterinary medicine
Material Type Mechanical properties Degradation rate Biocompatibility Advantages

PLA Aliphatic 
polyester

Moderate strength, 
relatively high stiffness

Slow (months–years) Very good Good mechanical stability, 
widely used clinically

PGA Aliphatic 
polyester

High strength and 
stiffness

Fast (weeks–months) Good High initial strength, good 
tissue integration

PCL Aliphatic 
polyester

Low strength, very high 
elasticity

Very slow (years) Very good High formability, long-term 
stability

PEA Aliphatic 
polyester

Low to moderate 
strength

Relatively fast Good Flexibility, biodegradability

PDO Aliphatic 
polyester

Moderate strength, 
good elasticity

Moderate Very good Balanced mechanical and 
degradation properties
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for laryngeal paralysis, ventriculectomy, soft palate 
surgery, and laser surgery performed via endoscopy. 
Conservative management is also used, including 
anti-inflammatory therapy, bronchodilators, treatment 
of underlying infections, and environmental modifica-
tions. These approaches are considered standard and 
are often effective (12, 14, 53, 54). Consequently, air-
way stenting in horses is rare and largely experimental. 
It is a niche procedure, used in severe and treatment-
resistant cases, such as tracheal collapse (10, 62). In 
both of these reports, metallic stents were used. To date, 
there are no published reports describing the clinical 
use of bioresorbable stents in the respiratory tract of 
horses in the veterinary literature.

Implantation of bioresorbable stents  
in the digestive system of dogs, cats, and horses
in the digestive system, bioresorbable stents have 

been applied to treat oesophageal strictures in small 
animals. In a cat with a post-dental cervical esophageal 
stricture refractory to balloon dilation, placement of 
a biodegradable polydioxanone self-expanding stent 
resulted in resolution of regurgitation, weight gain, 
and complete stent resorption by four months, with 
authors suggesting earlier stent placement may reduce 
procedural burden and cost (3).

A tubular biodegradable stent made from poly(ε-
caprolactone-co-DL-lactide) (PCLA) was evaluated 
in terms of its mechanical properties, shape memory 
behavior, and the effects of degradation on shape re-
covery and radial force. In a canine model, the stent 
recovered its original shape at body temperature, 
restoring a near-circular configuration and providing 
support to the esophageal wall. The authors suggest that 
biodegradable polymer stents may offer a promising 
alternative to traditional metallic stents in the treatment 
of esophageal stenosis (67).

Beyond the oesophagus, PLLA-based bioresorbable 
stents have also been investigated in canine bile ducts. 
A balloon-expandable PLLA Z-stent demonstrated 
good biocompatibility, minimal obstruction or migra-
tion, and predictable degradation over nine months, 
with only mild inflammatory changes (64). Similarly, 
a helical PLLA stent maintained biliary patency after 
ductal reconstruction in dogs, showing no significant 
inflammation or hyperplasia and exhibiting favorable 
integration and functionality (32). These findings sug-
gest that PLLA-based bioresorbable stents are feasible 
and biocompatible in veterinary models; however, 
further optimization is required. There is a  lack of 
clinical studies evaluating bioresorbable stents in the 
equine gastrointestinal tract.

Implantation of bioresorbable cardiovascular stents 
in dogs, cats, and horses

Bioresorbable stents in the canine vascular system 
have been investigated, but their use remains limited 
and far less established than that of permanent metal-

lic stents. Metallic stents have already been applied 
in the caudal vena cava and used in the treatment of 
pulmonary artery stenosis and cor triatriatum dexter 
(5, 6, 18, 34, 37, 44). In contrast, bioresorbable stents 
in dogs remain at an experimental stage of research.

The authors evaluated a biodegradable nanofiber-
covered stent (BDNCS) for carotid artery aneurysms 
in 17 Beagle dogs. The device consisted of a laser-cut 
cobalt-chromium stent, a PLA/PCL nanofiber mem-
brane, and a balloon catheter. Technical success was 
achieved in all cases, with complete aneurysm occlu-
sion in 76.5% immediately and 87.5% at three months. 
Mild in-stent stenosis was observed in several animals, 
and one death occurred post-procedure, indicating 
feasibility but the need for longer-term evaluation (60).

A biodegradable magnesium alloy stent (BMAS) 
was also tested in the coronary and femoral arteries 
of 35 dogs to assess safety and efficacy. Angiographic 
follow-up showed maintained vessel patency with-
out thrombosis or elastic recoil. The stent was fully 
absorbed within seven days, with moderate intimal 
hyperplasia observed at 14 days. Overall, BMAS 
demonstrated good biocompatibility and promising 
performance as a temporary vascular implant (68).

To date, no clinical reports have described the use 
of bioresorbable stents in feline or equine cardiology. 
The available evidence is more limited than in dogs. 
Metallic stents have been used as palliative treatment 
for severe pulmonic stenosis in two cats, and in one 
horse for a  post-traumatic pseudoaneurysm of the 
cavernous internal carotid artery (17, 26).

Implantation of bioresorbable stents  
in the urinary tract of dogs, cats, and horses

Obstruction of the urinary tract is the second most 
common indication for stent placement in veterinary 
medicine. Stents are primarily used in the management 
of urolithiasis, ureteral strictures, ureteral tears, and 
urethral strictures (2, 4, 21, 59, 64). The composition 
of uroliths varies between species. In dogs and cats, the 
most common types are calcium oxalate and struvite, 
although risk factors differ, with diet and breed playing 
significant roles (7, 24, 28, 38, 49). Dalmatian dogs 
are predisposed to uric acid urolith formation due to 
a genetic defect in purine metabolism (41). In horses, 
urolithiasis is less common and is most frequently 
associated with calcium carbonate uroliths (13, 36).

Consequently, several experimental and preclinical 
studies in canine models have evaluated the safety, 
biocompatibility, and degradation profiles of biore-
sorbable urinary stents. A pilot study investigated 
a  self-reinforcing polylactide (SR-PLA 96) spiral 
ureteral stent in 16 dogs undergoing unilateral ure-
teral transection and repair. The contralateral ureters 
received either a double-J stent or served as controls. 
Both stent types were well tolerated, inducing only 
minimal inflammatory changes, including mild ureteral 
wall edema and epithelial alterations. These reactions 
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subsided following degradation of the SR-PLA stent, 
and the authors concluded that the device was highly 
biocompatible, biodegradable, and eliminated the need 
for removal (30).

In a comparative study, biodegradable self-reinforced 
polyglycolic acid (SR-PGA) and polylactic acid (SR-
PLA) spiral stents were evaluated against stainless-
steel stents in the canine uroepithelium and prostate. 
Mild to moderate inflammation was observed in the 
biodegradable groups at early time points, whereas 
stainless-steel stents induced more pronounced fibrosis, 
chronic inflammation, and epithelial erosion. Overall, 
histopathological changes associated with SR-PGA 
and SR-PLA stents were mild, decreased over time, 
and confirmed good biocompatibility (40).

Further research extended to the urethral model, 
where polydioxanone (PDO) biodegradable stents were 
implanted in the proximal and distal urethra of dogs. 
The stents were technically easy to place and well 
tolerated throughout the follow-up period. Although 
progressive granulation tissue formation was observed, 
it did not lead to clinically significant obstruction, 
and urethral patency was maintained over 12 weeks, 
supporting acceptable inflammatory response and 
functional performance of the material (39).

Additional studies have focused on ureteral injury re-
pair using biodegradable stents. A polylactic acid-based 
ureteral stent was compared with conventional double-
J stents in dogs undergoing ureteroureteral anasto-
mosis. The biodegradable stent fully degraded within 
120 days, prevented hydronephrosis and hydroureter, 
and showed no calcification, whereas double-J stents 
were associated with mineral deposition. Histological 
outcomes were comparable between groups, suggest-
ing potential advantages of biodegradable devices in 
ureteral reconstruction (15).

More recently, a gradient-degradable ureteral stent 
composed of a  magnesium alloy core coated with 
poly-L-lactic acid (PLLA) and poly(lactic-co-glycolic 
acid) (PLGA) was evaluated in a beagle model. The 
device demonstrated drainage efficacy comparable 
to conventional stents, while exhibiting improved 
biocompatibility and antibacterial properties. In vivo 
assessments confirmed progressive degradation and 
acceptable safety profiles, indicating its potential as 
a promising alternative to biostable ureteral stents (22).

In horses, two case reports have described the 
use of bioresorbable urethral stents. In the first case, 
a 12-year-old Thoroughbred stallion developed a ure-
thral stricture secondary to a previous urolith removal 
procedure. A polydioxanone bioresorbable stent was 
implanted, resulting in the restoration of spontaneous 
urination within 13 days, although urine flow initially 
remained reduced. Progressive epithelialisation of the 
stent was observed, with partial resorption at 70 days 
and complete resorption by 155 days. At 20-month 
follow-up, normal urethral patency and micturition 
were confirmed (52).

In the second case, a 10-year-old Irish Sport Horse 
gelding presented with dysuria and pollakiuria asso-
ciated with cystitis, sand accumulation, and urethral 
stricture. After failure of conservative management, 
a custom-made polydioxanone stent was placed under 
imaging guidance. Normal urination and complete 
bladder emptying were restored. Follow-up at six 
months confirmed complete stent resorption with 
maintained urethral patency, and at 19 months the horse 
remained clinically normal and in athletic work (2).

These cases suggest that bioresorbable urethral 
stents may represent a  safe and effective treatment 
option for equine urethral strictures, although standard-
ized protocols for implantation and long-term evalua-
tion are still lacking. No clinical reports on the use of 
bioresorbable stents in the feline urinary system have 
been published to date.

Based on the available literature, bioresorbable 
stents represent a developing area in veterinary medi-
cine, with research primarily focused on dogs and, to 
a much lesser extent, on cats and horses. In the respira-
tory system, their application remains largely experi-
mental. Initial studies in canine models demonstrate 
technical feasibility and short-term biocompatibility 
of materials such as PLLA, although complications 
like granulation tissue formation and mechanical in-
jury may occur. In cats and horses, airway stenting is 
rare and typically relies on metallic devices, with no 
documented clinical use of bioresorbable alternatives.

In the digestive system, bioresorbable stents have 
shown promising results, particularly in the treatment 
of esophageal strictures in dogs and cats, where they 
can reduce clinical signs and eliminate the need for 
removal. Experimental studies in canine bile ducts also 
indicate good biocompatibility and predictable deg-
radation profiles. However, clinical outcomes remain 
variable, and evidence in horses is lacking.

Cardiovascular applications of bioresorbable stents 
are still in early experimental stages, mainly in canine 
models. Studies involving biodegradable polymer- 
and magnesium-based stents suggest good short-term 
efficacy and vessel patency, although issues such as 
intimal hyperplasia and limited long-term data persist. 
No clinical use has been reported in cats or horses.

The urinary system currently represents the most 
advanced field for bioresorbable stent application in 
veterinary medicine. Numerous canine studies dem-
onstrate good biocompatibility, effective drainage, 
and gradual degradation without the need for removal. 
Additionally, case reports in horses indicate that bio-
resorbable urethral stents can successfully restore 
urinary function with favorable long-term outcomes. In 
contrast, there is a lack of clinical data in cats. Table 2 
provides a summary of bioresorbable stents based on 
the articles included in this review.

Further research is needed to optimize stent materials 
and improve their mechanical properties, particularly 
in terms of durability, controlled degradation, and bio-
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compatibility. Large-scale clinical trials and long-term 
studies are essential to confirm safety and efficacy, 
as well as to establish standardized treatment proto-
cols across different species and clinical indications. 
Moreover, expanding research to include feline and 
equine patients is crucial, as current evidence is heav-
ily based on canine models. Broader investigation will 
support more reliable clinical translation and facilitate 
wider adoption of bioresorbable stents in veterinary 
practice.
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