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Stone-induced urethral
fistula treatment with
microfragmented

adipose tissue containing
mesenchymal stem cells: a
case report from veterinary
medicine with potential
application in humans

We report on a case of a two-year-old male dog, breed
chow-chow, who suffered from urethral fistula as a result
of ureterolithiasis. The urethral defect was identified intra-
operatively with methylene blue. An autologous regenera-
tive approach was combined with surgical closure of the
defect, due to the well-known healing issues of the ure-
thral wall in such conditions. A part of abdominal fat tissue
was dissected to produce microfragmented adipose tissue
containing mesenchymal stem cells, which was combined
with platelet-rich plasma. The final product was applied in
the area around the urethral defect closure. One month
after the procedure, healing was confirmed with positive-
contrast cystography. This therapeutic approach yielded
success, and the follow-up period of one year was un-
eventful. The observed positive outcome of this approach
in the canine model may be considered as a starting point
for investigating the translational potential of the treat-
ment in human medicine.
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Urethral obstruction in canines is a complex and poten-
tially life-threatening condition that requires timely and ef-
fective intervention. It is caused by bladder stones, urethral
stones, malignancies, or prostate diseases, and can lead to
significant discomfort and systemic complications. Symp-
toms associated with urethral obstruction, including dis-
comfort during urination, frequent urination, blood in the
urine, vomiting, lethargy, and loss of appetite, highlight the
severity and immediate impact of this condition on canine
health (1). Calculi or uroliths are assembled crystalloids
combined with an organic matrix (2). The precise location
of obstructions and any associated damage to the urinary
system are identified by diagnostic imaging, which is cru-
cial for planning the surgical or medical management (3).
After the failure of catheterization, the surgical approach
is indicated (4). The challenges of treating such conditions
are compounded by the high risk of postoperative com-
plications, such as strictures and fistulas, which necessitate
innovative approaches to enhance healing and reduce re-
currence (5). The incorporation of regenerative medicine
techniques in treating such conditions promises to mini-
mize complications and optimize clinical outcomes by har-
nessing the body’s own healing mechanisms. We present
a case of a canine patient with a stone-induced urethral
fistula that was treated with microfragmented adipose tis-
sue (MFAT) (6) containing mesenchymal stem cells (MSCs)
and platelet-rich plasma (PRP) in addition to surgical repair.
The observed positive outcome of this approach in the ca-
nine model may be considered as a starting point for in-
vestigating the translational potential of the treatment in
human medicine.

CASE REPORT

We present a case of a two-year-old male dog, breed
chow-chow, who had previously had a cystotomy, but
the urinary stones had not been completely removed,
which lead to a urethral decubital lesion caused by an
entrapped urethral stone. Such obstruction ultimately
leads to decubital perforation and fistula formation. In
this case, the initial surgical attempt had failed, leading
to an even worse tissue condition found in our explo-
ration. About ten days after the first surgical procedure
performed in a private outpatient clinic, the dog was ad-
mitted to our clinic, and a positive-contrast retrograde
cystography (Figure 1) confirmed a urethral fistula. At this
point, the dog was still not able to urinate on its own,
and the bladder was regularly emptied by catheterization
or cystocentesis, whereas the scrotum was enlarged with
the urine accumulation.

In the first part of the surgical procedure, orchidectomy
was performed accompanied by scrotal ablation. Orchi-
dectomy was mandatory considering that cystine urinary
stones can cause androgen-dependent cystinuria. Meth-
ylene blue was applied via a urinary catheter to detect
the exact location of the urethral fistula (Figure 2). The fis-
tula drained into the inflammatory pseudoincapsulated
periurethral collection. Fibrous tissue was debrided, and
pseudocapsule was excised. The tissue around the fistu-
lous opening was callous and thick, poorly vascularized,
and incompliant.

Due to the confirmed effects of MFAT containing MSC
and PRP in promoting wound healing, regeneration, and
neovascularization, we decided to combine the aspects
of regenerative medicine focused on treatment with stem
cells obtained from the patient’s abdominal fat tissue.
The urethral defect was closed with simple interrupted
resorptive sutures. At that point, a sample of abdominal
adipose tissue from the dog was collected, measuring ap-
proximately 8 cm x 8 cm x 2 cm. The fat tissue was finely
minced using scissors and an 11-blade at a separate work-
station, and introduced into the Lipogems® ortho kit (Li-
pogems International SpA, Milan, Italy) for the extraction
of MFAT, with the system pre-filled with saline solution to
avoid air presence.

The system was then agitated three times for 15 seconds
each, followed by rinsing with saline solution. Finally, 5 mL
of MFAT was obtained and drawn into a syringe. Subse-
quently, 15 mL of the dog's venous blood was collected
and introduced into the Arthrex ACP® Double-Syringe Sys-
tem (Arthrex, Munich, Germany). After centrifugation for 5
minutes at 1500 rpm, 2 mL of PRP was acquired. This PRP

25.09.2022.

FIGURE 1. Leakage of contrast during positive contrast-retro-
grade cystography (shown with an arrow).
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was combined with the previously obtained MFAT using
the inter-syringe processing to create the final product, a
mixture of MFAT and PRP, intended for therapeutic use (Fig-
ure 3). The mixture was then applied through a 16-gauge
needle, around the sutures in the area of the urethral de-
fect closure, with care being taken to avoid excessive tis-
sue pressure. Tissue was easily compliant for an amount of
3 mL MFAT/PRP mixture, and the rest was used to freely
“shower” the external urethral wall. This meticulous meth-
od of combining MFAT with PRP harnesses the regenera-

FIGURE 2. Application of methylene blue through the urinary
catheter for the localization of the urethral fistula.

FIGURE 3. Combining microfragmented adipose tissue with
platelet-rich plasma for the application of the combined prod-
uct into the urethral defect.
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tive properties of both components, offering a promising
approach for canine medical treatments.

A urinary catheter was left in situ for the next 10 days to
relieve the urethra and facilitate the healing process. Upon
its removal, the patient urinated independently. Three
months after the surgery, a positive cystourethrography
showed that the urethra was completely healed, with no
signs of leakage or strictures (Figure 4).

DISCUSSION

Urethral defects often present a clinical challenge, espe-
cially if the first surgical attempt fails. Multiple factors in-
teract in the process of normal urethral healing, such as
intercellular signaling, resident and migrating cell secre-
tome, cytokines, and growth factors (7). Urethral defects
have especially been an object of cell-based regeneration
strategies, with various forms of regenerative medicine at-
tempts (8-11).

Xue et al showed a clear superiority of cell-enriched scaf-
fold treatment in comparison with non-cell-enriched scaf-
fold repairs (9). This positive effect is achieved mostly by
reducing inflammation at the repair site and promoting re-
vascularization, which led to less scarring (12).

Stem cells have long been used in orthopedics, particularly
in the treatment of osteoarthritis, where they have not only

FIGURE 4. Positive contrast-retrograde cystography showing
no contrast leakage. The adipose tissue harvesting site healed
uneventfully. One year after surgery, the patient urinated
independently and was asymptomatic.
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demonstrated excellent clinical outcomes but have also
facilitated the restoration of glycosaminoglycan levels in
cartilage, which underscores their significant regenerative
potential (13-18). Furthermore, MSCs have not only been
used for local administration but also for systemic applica-
tion in conditions such as sarcoidosis or COVID-19 (19,20).

The therapeutic potential of MSCs in urethral repair pro-
cesses hinges on their ability to modulate the local mi-
croenvironment. Stem cells not only differentiate into re-
quired cell types but also secrete various paracrine factors
that can mitigate inflammation and enhance healing (21).
The capacity of these cells to recruit other regenerative
cells, support angiogenesis, and suppress fibrotic scarring
can play a crucial role in improving surgical outcomes in
urethral reconstructions (6). This biological activity under-
scores the importance of integrating advanced cellular
therapies in strategies aimed at repairing complex ure-
thral injuries.

Second-attempt repairs, poor tissue quality and compli-
ance, and abundant scarification are highly predictive of
surgical reconstruction failure. The presented case marks
the first instance of using MSC as an adjunct therapy in
treating a urethral defect in a dog. This innovative ap-
proach of applying autologous MFAT and PRP directly to
the site of a surgically treated urethral defect offers an ef-
fective treatment strategy, without ethical issues and in a
fairly simple one-stage procedure. Furthermore, the local
delivery of MSC and growth factors from MFAT and PRP
can enhance the healing environment by providing high
concentrations of growth factors and cytokines directly at
the injury site, which can significantly increase the chanc-
es of successful tissue regeneration and recovery (22). The
same method is often used for treating knee osteoarthritis
with excellent clinical results (23). This strategy promotes a
more robust healing process, potentially leading to quicker
recovery times and better overall health outcomes for the
patient. Similar findings were observed by Dimova et al in
Crohn’s disease rectovaginal fistula repair by using MFAT in
combination with a surgical approach (24).

While this case pertains to veterinary medicine, the un-
derlying rationale and biological mechanisms are equally
applicable to human medical treatments, which suggests
a promising avenue for future clinical applications in ure-
thral repair.

In conclusion, while this innovative application of MFAT
and PRP in urethral defect treatment shows promise, the

results of this case study must be validated through further
research. Controlled clinical trials involving larger canine
populations, and eventually human subjects, are necessary
to standardize treatment protocols and confirm the effica-
cy and safety of this approach. Long-term studies focusing
on the outcomes and potential complications of this treat-
ment would provide deeper insights into its effectiveness.
Additionally, research into the cost-effectiveness and prac-
tical application of this therapy could pave the way for its
integration into standard medical practice. Future collabo-
rations across veterinary and medical fields are essential to
explore the translational potential of this therapy from ani-
mals to humans, ensuring the approach is both effective
and safe across different species.
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