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Management of Recurrent Skin Dehiscence by Subcutaneous Ureteral Bypass
Shunting Port in a Bitch - Efficacy of Doxycycline
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ABSTRACT

Background: Ureteral obstruction compromises renal function depending on duration, requiring immediate evaluation
and renal decompression. Less invasive interventional techniques increasingly supplement traditional surgical treatments.
In dogs, double pigtail ureteral stents are commonly used; however, subcutaneous ureteral bypass devices should be
treatment options when stents fail due to complications. Doxycycline, a tetracycline antibiotic, has been shown to have
anti-inflammatory and immunomodulatory properties by various mechanisms. This report demonstrates the efficacy of
doxycycline for managing recurrent skin dehiscence caused by a local immune response to a SUB shunting port in a bitch.
Case: A 10-year-old spayed bitch toy poodle weighing 4.1 kg, was referred for recurrent skin dehiscence at the SUB
shunting port placement site. The bitch had been diagnosed with right ureteral obstruction caused by a ureteral calculus
15 months ago, and unilateral SUB placement had been performed. The animal underwent 3 reconstructive surgeries with
broad-spectrum antibiotics treatment at the local animal hospital. Despite these interventions, skin dehiscence recurred
at the SUB shunting port placement site. On presentation, the shunting port was exposed on the right side of the midline,
with a mild exudate around the port. Cytology examination and bacterial culture were negative for infection. Laboratory
tests revealed elevated blood urea nitrogen, alkaline phosphatase, C-reactive protein, and monocytosis. Diagnostic im-
aging showed severely irregular margins of both kidneys, bilateral renal and right ureteral calculi, with the SUB device
correctly placed and no evidence of fluid leakage or displacement. Based on the patient’s history and these findings, the
skin dehiscence was determined to be caused by a local immune response. Treatment with doxycycline, known for its
anti-inflammatory and immunomodulatory effects, was selected. SUB replacement with skin debridement was performed
under general anesthesia, and doxycycline was administered orally for 4 weeks. At the 3-week post-surgery follow-up, the
skin had completely healed, demonstrating the successful treatment outcome. At 3 months post-surgery, no complications
were observed, and the overall condition remained stable.

Discussion: To our knowledge, this is the 1* report of recurrent skin dehiscence caused by a subcutaneous ureteral bypass
shunting port in dogs. The implantation of medical devices triggers a complex signaling cascade with the host’s immune
system, resulting in foreign body reactions. The lack of response to previous antibiotic treatments at the local animal hospital,
the absence of bacterial infection evidence, and the clinical improvement with doxycycline suggest that the immune and
inflammatory response to the medical device was modulated through mechanisms such as matrix metalloproteinase inhibi-
tion, decreased pro-inflammatory cytokine levels, and reduced reactive oxygen species. Although these complications with
subcutaneous ureteral bypass devices are rare, immune responses should be considered in cases of poor response to treat-
ments. These foreign body reactions are highly complex, and their mechanisms are not fully understood, making diagnosis
and treatment challenging. Since the limited therapeutic options available to mitigate these responses with minimal adverse
effects, doxycycline presents a viable alternative for managing complications associated with medical devices in dogs.
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INTRODUCTION

Ureteral obstruction impairs renal function,
leading to intertubular fibrosis and tubular atrophy
depending on the duration, thus requiring prompt
evaluation and renal decompression [6]. Traditional
surgical treatments (eg, ureterotomy, neoureterocys-
totomy, pyelotomy, and ureteroureterostomy) are
being supplemented by interventional management
techniques, which are less invasive and demonstrate
effective outcomes [2]. In dogs, double pigtail urethral
stents are commonly used; however, if the stent is no
longer functional due to complications, subcutaneous
ureteral bypass (SUB) devices may be considered [14].
In one study of 9 dogs undergoing SUB placement
for benign ureteral obstruction, the placement was
successful in 12 renal units with no perioperative or
procedure-related deaths. Complications include obs-
truction with mineral debris, urinary tract infection,
and progressive azotemia [13].

Doxycycline - a tetracycline antibiotic - has
been shown to modulate various inflammatory pa-
thways, notably by inhibiting matrix metalloproteina-
ses (MMPs) that degrade structural components within
the extracellular matrix, produce changes in cellular
behavior and modulate subsequent foreign body reac-
tion and wound healing [9].

This case report aims to demonstrate the use
of doxycycline as an anti-inflammatory and immu-
nomodulatory agent for recurrent skin dehiscence,
presumed to be caused by local immune response to
SUB shunting port in a bitch.

CASE

A 10-year-old spayed bitch toy poodle, wei-
ghing 4.1 kg, was referred for recurrent skin dehiscence
at the SUB shunting port placement site. The bitch had
been diagnosed with right ureteral obstruction caused
by a ureteral calculus 15 months ago, and unilateral
SUB placement had been performed. The animal had
undergone 3 reconstructive surgeries at the local animal
hospital. Two surgeries included skin debridement and
skin closure with broad-spectrum antibiotic treatment
for 6 weeks, and one involved replacement of SUB
device with broad-spectrum antibiotic treatment for
4 weeks. Despite these interventions, skin dehiscence
recurred at the SUB shunting port placement site.

On presentation, the shunting port of the SUB
was exposed on the right side of the midline, and a mild

exudate was identified around the port (Figure 1A).
Cytology examination using a sterilized swab revealed
no bacteria, and bacterial culture was negative. Com-
plete blood count and serum biochemistry tests showed
normal values for all parameters except elevations in
blood urea nitrogen (58.2 mg/dL; Ref.: 7-25 mg/dL),
alkaline phosphatase (522 IU/L, Ref.:29-97 TU/L),
C-reactive protein (18.14 mg/L; Ref.: 0-10 mg/L), and
monocytosis (1.63 k/uL; Ref.:0.16-1.12 k/uL.). Abdo-
minal radiography revealed bilateral renal and right
ureteral calculi. Abdominal ultrasonography revealed
severely irregular margins and a reduced corticome-
dullary definition with a hyperechoic cortex in both
kidneys. The SUB device was correctly placed within
the right renal pelvis and bladder, and no fluid was
observed in the retroperitoneal cavity. Based on the
patient’s history and these results, the skin dehiscence
was determined to be caused by a local immune respon-
se. Treatment was planned to reduce the immune res-
ponse following SUB replacement surgery. Typically,
glucocorticoids, non-steroidal anti-inflammatory drugs
(NSAIDs), and anti-fibrotic agents are used to con-
trol the immune response. However, due to concerns
about delayed skin union, skin atrophy, infection, and
renal damage, doxycycline was selected for its potent
anti-inflammatory and immunomodulatory effects.
SUB replacement with skin debridement was
performed to stabilize the skin at the surgical site.
Before surgery, amoxicillin-clavulanate' [22 mg/kg]
and midazolam? [0.2 mg/kg] were administered intra-
venously. Perioperative analgesia was provided with
remifentanil CRI® [2.5 ug/kg/h]. The dog was anesthe-
tized and positioned in left lateral recambency (Figure
2A). The exposed port was cleaned with a 0.5% diluted
chlorhexidine solution, and an extended incision was
made on the skin around the exposed shunting port.
Subcutaneous tissue was removed and debrided (Figure
2B). During the operation, iohexol diluted in lactated
Ringer’s solution was delivered by using C-arm flu-
oroscopy with a SUB flushing kit (20-gauge Huber
point needle port, 3-way stopcock, T-port connector)
to ensure that the device was functioning correctly (Fi-
gure 2C). Finally, the shunting port was sutured to the
ventral body wall musculature and lavaged with warm,
lactated Ringer’s solution. The subcutaneous tissue and
skin over the port were routinely closed (Figure 2D),
and topical lidocaine and bupivacaine were injected
into the subcutaneous space around the incision line.
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Figure 1. A- The SUB shunting port was exposed on the right side of the midline. B- Three months after the surgery, no complications were identified.

The dog was discharged 1 day after surgery,
and doxycycline* [5 mg/kg, q12h] was administered
orally for 4 weeks. At the 3-week post-surgery follow-
-up, the skin had completely healed (Figure 1B).
After 3 months of the surgery, no complications were
identified.

DISCUSSION

This case report demonstrates the efficacy of
doxycycline for managing recurrent skin dehiscence
caused by SUB shunting port in a dog. In 3 retrospective

studies on dogs and cats with SUB devices, no direct
skin dehiscence or extrusion of devices was reported at
the placement site [3,13,18]. There are only 2 case re-
ports in cats that have documented skin dehiscence and
device exposure as complications of SUB placement
[7,12]. These complications, although rare, should be
considered major due to the risk of infection and the ne-
cessity of reoperation. Factors such as biocompatibility,
infection, device design, implantation technique, and
complex interactions between the biomaterial and host
immune system have been suggested as causes of these
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Figure 2. A- The bitch was anesthetized and positioned in left lateral recumbency. B- An extended incision was made in the skin around the exposed
shunting port. Removal of subcutaneous tissues and debridement were performed. C- Iohexol diluted in lactated Ringer’s solution was delivered using
an SUB flushing kit to ensure the device was functioning correctly. D- The shunting port was sutured to the ventral body wall musculature and lavaged
with warm lactated Ringer’s solution. The subcutaneous tissue and skin over the port were closed routinely.
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complications [1,7,11,12,16,20]. In this case, the lack
of response to previous surgeries with broad-spectrum
antibiotic treatments, the absence of bacterial infection
evidence, and the clinical improvement after doxycy-
cline administration suggest that the anti-inflammatory
and immunomodulatory properties of doxycycline were
significant in managing recurrent dehiscence.

The interaction between implanted medical
devices and the skin initiates a complex immune re-
sponse within 2 weeks, marked by protein adsorption,
acute and chronic inflammatory phases, and foreign
body reactions [1]. Upon subcutaneous implantation,
proteins such as albumin, fibronectin, fibrinogen, and
complement absorb onto the implant surface, leading
to an acute inflammatory response characterized by
the infiltration of neutrophils and macrophages. These
immune cells, particularly macrophages, recognize the
implant as foreign and induce the formation of foreign
body giant cells and the secretion of pro-inflammatory
cytokines that perpetuate the inflammatory response
[10]. In humans, glucocorticoids, NSAIDs, and anti-
fibrotic agents are used as tissue response modifiers to
target cellular components of the foreign body reac-
tion and disrupt the cascade of inflammation around
an implant [4]. In this case, glucocorticoids were not
considered due to the risk of infection, skin atrophy, and
delayed wound healing. Additionally, because the pa-
tients had abnormal findings in both kidneys, NSAIDs
were avoided due to their potential renal toxicity.

Doxycycline has been shown to have beneficial
immunomodulatory actions in various inflammatory
and immune-mediated conditions, especially on the
skin [17,19]. MMPs, particularly MMP-2, MMP-3,
MMP-8, MMP-9, and MMP-13, are inhibited by
doxycycline, reducing their expression and enzymatic
activity [8]. Since MMPs are involved in inflammatory
processes and tissue remodeling, doxycycline, as an

MMP inhibitor, mitigates inflammatory response to
medical devices and promotes tissue healing. Doxy-
cycline also modulates pro-inflammatory cytokines
such as IL-6, IL-8, TNF-q, and nitric oxide synthesis
- a molecule associated with inflammation and tissue
damage [5]. Furthermore, its effect on canine neu-
trophil function is corroborated, demonstrating that
doxycycline significantly diminishes the production
of reactive oxygen species and induces neutrophil
extracellular trap formation [15]. With these multi-
modal immunomodulatory activities, doxycycline was
considered to have the fewest possible side effects for
patients with long-term administration and has shown
positive outcomes for the patient.

To our knowledge, this is the 1*'report of recur-
rent skin dehiscence caused by SUB device extrusion
in a dog. It highlights the potential of doxycycline as
an effective treatment for managing complications as-
sociated with medical devices in dogs. Although these
complications are rare, immune responses should be
considered in cases of poor response to common treat-
ments Given the limited options available to mitigate
these responses with minimal adverse side effects,
doxycycline should be the therapeutic alternative.
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