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Ethical Considerations in Preventing Antimicrobial Resistance in Surgical Inter-
ventions in Companion Animals: A One Health Approach
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Antimicrobial resistance (AMR) is an escalating global
health challenge that directly affects the effectiveness of
surgical interventions in companion animal medicine. This
issue represents a complex and multifaceted global concern
with significant impacts on environmental sustainability,
human and animal health, agriculture, and the economy
(World Health Organization [WHO], 2024). Antimicrobi-
al-resistant genes and resistant bacteria may be transmitted
between animals and humans through direct contact with
animals or their secretions, as well as indirectly through
the food chain and environmental contamination caused
by animal waste (McEwen & Collignon, 2024).

The aim of this article is to elucidate the ethical consid-
erations associated with the prevention of antimicrobial
resistance in surgical interventions in companion animals,
with particular emphasis on the One Health approach and
the responsible use of antimicrobial agents.

Published studies indicate that antibiotic use in compan-
ion animal surgery—particularly in the context of pro-
phylaxis—continues to be routinely practiced in many
cases without sufficient evidence-based justification. Such
practices increase the risk of the selection and dissemina-
tion of resistant bacterial strains (Gozalo-Marcilla et al.,
2024). Antimicrobial resistance not only complicates the
treatment of acute bacterial infections, but also increases
the risks associated with preventive medical procedures
such as surgical interventions and chemotherapy, while
substantially elevating healthcare costs (Shrestha et al.,
2025). According to recent reports, the global burden of
antimicrobial resistance could lead to widespread mortali-
ty by 2050 and impose an estimated economic loss of 100
trillion USD on the global economy (Murray et al., 2024).
Consequently, the adoption of a One Health approach has
gained strong support within the scientific community as a
critical strategy for addressing this crisis.

Conclusion

Recent evidence underscores the importance of imple-
menting Antimicrobial Stewardship Programs (ASP) and
restricting antibiotic use to essential cases only. These
measures include avoiding antimicrobial administration
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in clean-contaminated soft tissue surgeries and clean or-
thopedic procedures without implants, as well as limiting
the duration of therapy (Weese, 2024). For clean surgeries,
24-hour antibiotic protocols are recommended, whereas
contaminated or high-risk cases may require treatment du-
rations of 5 to 10 days under careful clinical supervision
(Singler et al., 2025). The integration of professional ethics
with One Health strategies is essential for preserving the
sustainability and effectiveness of surgical interventions in
veterinary medicine.
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Feline urinary tract disorders are challenging and prevalent
in internal medicine and surgery, encompassing urinary in-
fections, feline lower urinary tract disease (FLUTD), ob-
structions, and anatomical anomalies (Adin, 2011). With-
out accurate diagnosis and timely intervention, these can
cause irreversible complications, severe uremia, and acute
or chronic renal failure. Hydronephrosis, a complex patho-
logical condition, is the progressive dilation of the renal
pelvis and collecting system due to mechanical or func-
tional impaired urine outflow. Continued urine accumula-
tion and elevated hydrostatic pressure transmit rapidly to
Bowman’s capsule and tubules, reducing glomerular filtra-
tion rate (GFR). This causes localized ischemia, pressure
necrosis, atrophy, and total destruction of the renal paren-
chyma (Adin, 2011; Fossum, 2019; Plater & Lipscomb,
2020).

Causes include uroliths, neoplasia, chronic inflamma-
tion, and mural strictures. However, a rare but devastating
cause is iatrogenic ureteral obstruction, primarily follow-
ing abdominal or pelvic surgeries (Adin, 2011; Tobias &
Johnston, 2018). Despite being a routine and safe elective
small animal surgery, ovariohysterectomy (OHE) carries
life-threatening risks like severe hemorrhage and urinary
tract trauma (Adin, 2011; Plater & Lipscomb, 2020). Due
to the ureters’ close proximity to ovarian vessels at the
caudal renal pole and the uterine body near the bladder
neck, accidental ligation or transection during clamping is
a primary cause of feline iatrogenic hydronephrosis (Adin,
2011; Plater & Lipscomb, 2020).

If undiagnosed, prolonged obstruction turns the affected
kidney into a non-functional fibrotic sac. Here, nephrec-
tomy is the gold standard treatment, provided the contra-
lateral kidney functions normally (Fossum, 2019; Tobias
& Johnston, 2018). This study reports a clinical case of
severe unilateral feline hydronephrosis caused by acciden-
tal ureteral ligation during a previous OHE, successfully
managed by nephrectomy and intensive care.

A female domestic shorthair (DSH) cat with urinary clin-
ical signs was referred to the University of Tehran Small
Animal Hospital. Although the owner claimed the cat
was intact, the absence of estrous behaviors raised clin-
ical suspicion of prior surgery. For definitive diagnosis,
ultrasonography was performed. Ultrasound revealed a

y V¥V €

regular-appearing left kidney (~3.94 cm) with mildly to
moderately decreased corticomedullary differentiation, in-
dicating mild left-sided renal impairment. In the right renal
fossa, a massive fluid-filled, space-occupying lesion (7.8
x 6.5 x 5.8 cm) surrounded by a hypoechoic rim (resem-
bling thinned cortex) was observed, highly consistent with
severe right hydronephrosis. The bladder contained mod-
erate urine with echogenic floating contents. Accordingly,
a right-sided nephrectomy was scheduled.

The patient was premedicated with intravenous cefazolin,
tramadol, and pantoprazole. Anesthesia was induced with
propofol and maintained with isoflurane. Laparotomy was
then initiated. Direct abdominal exploration showed a se-
verely distended right kidney (~11 x 5 cm) with extensive
adhesions to the intestines and liver.

Adhesions were resolved via blunt dissection. The right
renal artery and vein were ligated using a LigaSure device,
completing the nephrectomy. The most critical intraoper-
ative finding was the complete absence of the right ureter,
uterus, and ovaries. This definitively confirmed a previous
OHE during which the right ureter was accidentally ligat-
ed and transected, causing the hydronephrosis.

After abdominal lavage and closure, the patient was dis-
charged with an Elizabethan collar, cefazolin (q12h for 8
days through IV route), tramadol (q8h for 3 days through
IM route), dextrose saline (q12h for 5 days by slow IV
infusion), and strict recommendations for veterinary man-
agement of the left chronic kidney disease. Sutures were
successfully removed two weeks later.

Imaging findings, intraoperative evidence, and contradic-
tory history clearly illustrate a devastating iatrogenic com-
plication in elective veterinary surgery. The absence of the
reproductive tract and right ureter, alongside organized ad-
hesions, confirms the severe right hydronephrosis resulted
directly from a technical error and accidental ureteral liga-
tion during a prior OHE (Adin, 2011).

Though statistically rare, iatrogenic ureteral obstructions
are catastrophic. Due to their delicate structure (<0.4 mm
diameter in cats) and close proximity to ovarian pedicles
and the uterine body, ureters are highly vulnerable to sur-
gical entrapment, especially through small, poorly visual-
ized incisions (Adin, 2011; Plater & Lipscomb, 2020).
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Ureteral obstruction rapidly increases pelvic hydrostatic
pressure, causing decreased GFR, peritubular capillary
ischemia, cellular necrosis, and interstitial fibrosis (Fos-
sum, 2019; Plater & Lipscomb, 2020). Over months, the
parenchyma completely atrophies into a non-functional
cystic structure, observed here as an 11 c¢m sac.

Early diagnosis is challenging. Post-OHE ureteral injuries
typically present early signs like lethargy and anorexia.
However, with unilateral injury and contralateral physio-
logical compensation, the patient may survive the acute
phase, presenting months later with large abdominal mass-
es or chronic renal failure (Plater & Lipscomb, 2020).

Conclusion

This report emphasizes the vital importance of precise
pelvic anatomy awareness and the hidden risks of elective
surgeries like OHE. The severe right hydronephrosis was
the direct consequence of iatrogenic ureteral obstruction.
Its unilateral nature allowed silent progression without
acute signs, ultimately destroying the kidney. Recognizing
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surgical complications and utilizing precise imaging for
patients with abnormal recoveries are essential to prevent
irreversible organ failure. When ureteral injuries cause
end-stage hydronephrosis, nephrectomy is the safest and
most rational life-saving strategy, provided paraclinical
evaluations confirm adequate contralateral kidney func-
tion. This case reminds veterinary surgeons to utilize ap-
propriately sized incisions and avoid blind tissue ligation.
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Diseases of the nasal cavity in dogs, including neoplasia,
fungal infections, and chronic rhinitis, represent signifi-
cant diagnostic and therapeutic challenges in small animal
practice. These conditions typically present with nonspe-
cific clinical signs such as nasal discharge, epistaxis, and
airflow obstruction, which may lead to delayed definitive
diagnosis (Yoshikawa et al., 2023). Although advanced
imaging modalities such as computed tomography (CT)
and rhinoscopy have improved diagnostic accuracy, in
some cases they do not provide sufficient access for biopsy
or complete treatment. In such situations, rhinotomy, as an
effective surgical approach, allows direct visualization and
adequate access to the structures within the nasal cavity.
Despite its invasive nature, rhinotomy remains an import-
ant and practical option in cases refractory to conservative
treatments (Mortier et al., 2023).

of Tehran, Tehran, Iran.

A IO—year-oi! Goigen Retriever with a nonspecific signs of

upper respiratory airway involvement was referred to the
Small Animal Hospital of the Faculty of Veterinary Medi-
cine, University of Tehran.

On computed tomography (CT) examination, a heteroge-
neously contrast-enhancing mass with irregular margins
was identified in the caudal aspect of the right nasal cavity,
measuring approximately 3.2 x 2.3 x 2 cm, accompanied
by enlargement of the mandibular lymph nodes. The lesion
was associated with destruction of the nasal turbinates and
the medial wall of the right orbit. Based on these findings,
an aggressive mass with a high suspicion of malignancy
was initially considered.

Given the invasive nature of the lesion, a right-sided rhi-
notomy was performed with the aim of complete tumor
excision. Anesthesia was induced using a combination o
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f ketamine and diazepam and maintained with inhalation-
al anesthesia machine using isoflurane. The animal was
positioned in sternal recumbency, and the hair over the
cranial region was clipped using a clipper. The surgical site
was then aseptically prepared and draped.

A skin incision was made over the dorsal aspect of the na-
sal and paranasal sinus region, extending from the caudal
aspect of the nasal planum to the medial canthus, using a
No. 11 scalpel blade. Hemostasis was achieved using tam-
ponade and electrocautery. Upon reaching the bone, the
periosteum was elevated using a periosteal elevator. Three
Gelpi retractors were utilized to improve surgical exposure.
An osteotomy was performed by creating one incision
along the midline of the nasal bone and a second parallel
incision on the right side, approximately 2-3 cm apart, us-
ing an osteotome and mallet. The resulting bone flap was
removed, and hemorrhage was controlled using electro-
cautery and suction. The mucosal tissues and intranasal
contents were excised using hemostats and scissors and
submitted for histopathological examination.

The airway was probed using a hemostat to ensure patency
up to the nasal cavity. The surgical site was irrigated with
sterile saline, and the bone flap was repositioned. Holes
were created in both the bone flap and adjacent facial
bone using a drill, and the flap was secured in place us-
ing polydioxanone (PDS 3-0) sutures. The periosteum was
closed using Vicryl 2-0 in a simple continuous pattern, the
subcutaneous tissue with Vicryl 2-0 in a subcuticular pat-
tern, and the skin with Nylon 3-0 in a simple interrupted
pattern.

Postoperative medical management included cefazolin
administered every 12 hours for 7 days, tramadol every 8
hours for 3 days, gabapentin every 12 hours for 5 days, and
dexamethasone administered at the time of surgery and 48
hours thereafter. The use of an Elizabethan collar was rec-
ommended for 12 days. The patient subsequently under-
went chemotherapy.

Three months after the initial surgery, recurrence of clin-
ical signs was observed. On repeat computed tomography
(CT) examination, a heterogeneous contrast-enhancing
mass was identified in the right nasal cavity with extension
into the ethmoidal sinus and cranial cavity, accompanied
by destruction of multiple adjacent bony structures. Addi-
tionally, regional lymphadenopathy in the head, patholog-
ical fractures of the right nasal bone, obstructive nasal dis-
charge (more pronounced on the right side), and a nodular
lesion in the cranioventral lobe of the right lung, suspicious
for metastasis, were reported.

Following recurrence of the lesion, a second rhinotomy
was performed using a similar surgical approach. Tissue
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samples were collected and submitted for histopathologi-
cal evaluation. Histopathological findings revealed the for-
mation of a mass composed of mature, well-differentiated
bone, consistent with osteoma.

Nitial CT imaging demonstrated a heterogeneously con-
trast-enhancing mass with irregular margins in the right
nasal cavity, associated with destruction of the nasal tur-
binates and involvement of the medial wall of the orbit.
Right mandibular lymphadenopathy was also observed.
Other evaluated structures, including the temporomandib-
ular joints, paranasal sinuses, salivary glands, and neural
structures, were within normal limits.

Based on these imaging findings, a right-sided rhinotomy
was performed, and the mass along with the nasal conchae
was excised. Histopathological examination confirmed the
diagnosis of osteoma. The postoperative period was un-
eventful, and partial clinical improvement was observed.
At the three-month follow-up, repeat CT imaging revealed
a large mass lesion in the right nasal cavity with exten-
sion into the ethmoidal sinus and cranial cavity, along with
destruction of adjacent bones. Regional lymphadenopathy
and a nodular lesion in the cranioventral lobe of the right
lung were also reported.During the second surgery, the le-
sion was removed via a dorsal approach to the nasal cavity,
and abnormal tissues were excised.

Conclusion

Nasal cavity diseases in dogs often present with nonspecif-
ic clinical signs, and computed tomography (CT) remains
the gold standard for evaluating the extent of involvement,
bony destruction, and lesion distribution (Johnson et al.,
2023). In this case, CT played a crucial role in identifying
the aggressive nature of the lesion and in surgical planning.
Although osteoma is generally considered a benign bone
tumor characterized by slow growth and non-aggressive
behavior, it may rarely exhibit local recurrence (Brown &
Williams, 2024). In the present case, recurrence accompa-
nied by extension into deeper structures indicated an atypi-
cal clinical behavior compared to the classical presentation
of this tumor.

Follow-up imaging findings, including involvement of the
ethmoidal sinus, cranial cavity, and a possible pulmonary
lesion, highlight the importance of periodic CT evaluation
for early detection of disease progression or recurrence
(Lee et al., 2023). This suggests that even histopathologi-
cally benign lesions may require long-term monitoring and
comprehensive systemic evaluation.
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Patent ductus arteriosus (PDA) is one of the most common
congenital heart defects in dogs. It is caused by the failure
of the ductus arteriosus to close after birth, leading to a
left-to-right shunt, left heart dilation, and, if left untreat-
ed, heart failure (Ettinger et al., 2017; Nelson & Couto,
2019). The classic clinical finding is typically a continu-
ous murmur at the heart base, and a definitive diagnosis is
achieved using Doppler echocardiography (Boon, 2011).
Although this condition has a higher prevalence in certain
breeds (Buchanan, 1999), it can also occur in other breeds
with a lower frequency. Treatment involves closure of the
ductus (surgical ligation or transcatheter techniques), and
timely intervention significantly improves the prognosis
(Saunders et al., 2014). Given the lower prevalence of this
condition in the Siberian Husky compared to other breeds,
the aim of this report is to describe Patent ductus arteriosus
(PDA) in a Husky dog and to evaluate the clinical find-
ings, echocardiography, and surgical outcome.

Case study

A 6-month-old male Siberian Husky was referred to the
hospital due to exercise-induced dyspnea and decreased
exercise tolerance. On physical examination, a continuous
machinery-type murmur with a grade of 5/6 was auscul-
tated at the heart base. Thoracic radiography in ventrodor-
sal (VD) and right lateral (RL) views revealed a vertebral
heart score (VHS) of approximately 11.5 and a mild dif-
fuse increase in pulmonary parenchymal opacity.
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Echocardiographic evaluation demonstrated dilation of
the pulmonary trunk, abnormal turbulent flow within the
pulmonary artery region, and mild enlargement of the left
atrium. Mild regurgitation of the mitral valve (MV), aortic
valve (Ao), and pulmonary valve (PV) was also reported.
These imaging findings were consistent with the presence
of a patent ductus arteriosus (PDA).

Preoperative laboratory evaluation included hematolo-
gy and serum biochemistry. In the hematology, the RBC
count was slightly below the reference range and a small
number of schistocytes were observed. In the biochemi-
cal profile, albumin concentration was within the normal
range. Increased levels of cholesterol, alkaline phospha-
tase (ALP), phosphorus, and glucose were detected, while
other parameters were considered suitable for anesthesia.
The patient was placed under general anesthesia using ket-
amine and diazepam as premedication and isoflurane for
maintenance. Surgical correction was performed via a left
fourth intercostal thoracotomy. After exposure of the duc-
tus, two 0-silk ligatures were placed to occlude the Patent
ductus arteriosus (PDA). For intraoperative analgesia, lo-
cal infiltration of 2% lidocaine was administered.

The postoperative period was uneventful. After primary
healing, the skin sutures were removed after 25 days with-
out complications. During follow-up examinations, the
patient’s general condition was satisfactory and no cardiac
murmur was auscultated.




Following Patent ductus arteriosus (PDA) ligation, the
patient recovered from anesthesia without complications,
and no signs of hemodynamic instability or respiratory
compromise were observed during the postoperative pe-
riod. On follow-up examinations, the previously noted
continuous machinery murmur had resolved, and cardiac
auscultation revealed normal and regular heart sounds.
Control imaging demonstrated no abnormal flow within
the pulmonary artery region, and no evidence of residu-
al flow was detected. A gradual reduction in the dilation
of the pulmonary trunk was also noted compared with the
preoperative findings. The thoracotomy site healed appro-
priately, with suture removal occurring without inflamma-
tion. The patient’s general condition and exercise tolerance
were reported as normal during follow-up.

Patent ductus arteriosus (PDA) is among the most com-
mon congenital cardiac defects in dogs, and the clinical
findings in this patient including a loud continuous mur-
mur, an increased vertebral heart score on thoracic radio-
graphs, dilation of the pulmonary trunk, and mild left atrial
enlargement on echocardiography were consistent with the
classic presentation of this condition. Mild regurgitation of
the mitral, aortic, and pulmonary valves may be associated
with volume overload secondary to a left-to-right shunt.
The disappearance of the murmur after surgery and the
absence of residual flow on subsequent evaluations align
with previous reports describing immediate reduction or
elimination of shunt flow following Patent ductus arterio-
sus (PDA) closure.

Hematologic findings of mildly decreased RBC count and
the presence of schistocytes are compatible with shear-re-
lated changes that may occur in cases of persistent ductal
flow. Elevated glucose, ALP, cholesterol, and phosphorus
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concentrations may reflect stress responses and metabolic
alterations associated with cardiac disease. Similar labora-
tory changes have been reported in other dogs with Patent
ductus arteriosus (PDA) and often improve following cor-
rection of the shunt. Postoperative findings corresponded
with patterns described in classical references supporting
the success of this surgical technique.

Conclusion

This report describes a case of patent ductus arteriosus
(PDA) in a young Siberian Husky, diagnosed based on
clinical signs, diagnostic imaging, and echocardiographic
assessment. Surgical closure of the ductus via a left inter-
costal thoracotomy using ligatures resulted in complete
elimination of abnormal flow and resolution of the cardiac
murmur. Postoperative follow-up demonstrated clinical
improvement and the absence of residual flow. This case
underscores that early diagnosis and timely surgical inter-
vention can effectively correct this congenital cardiac de-
fect and lead to favorable clinical outcomes.
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Oral malignant melanoma (OMM) is recognized as one of
the most aggressive neoplasms of the canine oral cavity,
characterized by rapid growth, marked local invasiveness,
and early metastatic spread, most commonly to regional
lymph nodes and the lungs (Smith et al., 2002; Fossum,
2019). Achieving complete local control remains a major
challenge, particularly when the tumor arises in anatomi-
cally complex regions such as the soft palate or caudal oral
cavity, where obtaining adequate surgical margins is diffi-
cult (Wallace et al., 1992; Tobias & Johnston, 2018). Ac-
cording to authoritative surgical and oncology references,
early and wide surgical excision continues to be the most
effective therapeutic approach and plays a critical role in
improving local tumor control (Fossum, 2019; Vail et al.,
2019).

In this case report, we describe the diagnostic process, sur-
gical decision making, and clinical outcome of a dog with
soft palate oral malignant melanoma. The primary objec-
tive of this study is to evaluate the impact of timely and
complete excision of the primary mass, along with lymph
node removal, on disease control and survival in a highly
invasive oral malignancy.

Case study

A 9-year-old intact male Siberian Husky weighing 20 kg
was referred to the Small Animal Hospital, Faculty of Vet-
erinary Medicine, University of Tehran, with dysphagia
and a progressively enlarging oral mass. Physical exam-
ination revealed a firm, gray, proliferative lesion originat-
ing from the soft palate and occupying the oropharyngeal
region. The right mandibular lymph node was enlarged; no
other abnormalities were noted.

Three-view thoracic radiographs showed no pulmonary
nodules. Contrast-enhanced CT of the head and thorax
identified a contrast-enhancing soft tissue mass arising
from the soft palate, measuring 4.97 x 2.11 x 2.25 cm
in vivo, along with enlargement of the right mandibular
lymph node. No pulmonary metastasis was detected at this
time. Hematologic and biochemical results were within
normal limits. FNA cytology of the oral mass suggested
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a malignant melanocytic neoplasm, and surgical excision
was planned.

General anesthesia was induced with ketamine and di-
azepam and maintained with isoflurane. The mass was
excised using a Ligasure vessel-sealing device, allowing
controlled en bloc resection with approximately 1-2 cm
gross margins. The lesion was completely removed and
the defect primarily closed. The excised tissue (approxi-
mately 3 X 4 cm) was submitted for histopathology.
Postoperative management included cefazolin for 10 days,
tramadol for 3 days, gabapentin for 5 days, and a soft diet
for one week. At the one-week follow up, the surgical site
had healed satisfactorily without complications.

Two weeks after surgery, the owner reported progressive
swelling of the right submandibular region. Re-examina-
tion confirmed rapid enlargement of the right mandib-
ular lymph node, raising strong suspicion of metastasis.
Although restaging CT was initially delayed, follow up
imaging demonstrated further enlargement of the right
mandibular lymph node and medial retropharyngeal
lymphadenomegaly. Surgical excision of the right sub-
mandibular lymph node was subsequently performed, and
the patient recovered uneventfully.

Histopathological examination of the excised oral mass
(Figure 8) revealed an unencapsulated and infiltrative ma-
lignant mucosal melanoma, characterized by pleomorphic
epithelioid and occasional spindle-shaped melanocytic
cells arranged in sheets and nests, with high mitotic activ-
ity (8/10 HPF), multifocal necrosis, ulceration of the over-
lying mucosa, and evidence of lymphovascular invasion
(Smith et al., 2002; Goldschmidt, 1985).
Histopathological evaluation of the excised mandibular
lymph node confirmed metastatic malignant melanoma,
showing complete architectural effacement by a similar
population of neoplastic melanocytic cells (Harvey et al.,
1981; Hahn et al., 1994).
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Thoracic radiography performed during staging for the
second surgery showed multiple small pulmonary nod-
ules (<0.5 cm), consistent with metastatic dissemination.
Progressive enlargement of the mandibular and medial
retropharyngeal lymph nodes was also identified on CT
imaging (Figures 2 and 3) (Lee et al., 2021; Menghini et
al., 2023).

Following surgical excision of the primary soft palate
mass (Figures 4-6) and postoperative healing, follow up
CT imaging (Figure 7) demonstrated expected post oper-
ative changes without evidence of local recurrence. After
initiation of adjuvant chemotherapy with carboplatin and
cyclophosphamide, the patient remained clinically stable,
and no local recurrence was detected during follow-up. At
19 month follow up, the dog was still alive under routine
oncologic monitoring (Vail et al., 2019).

Conclusion

This case demonstrates that effective local control of oral
malignant melanoma can be achieved even in anatomical-
ly challenging regions such as the soft palate when me-
ticulous surgical technique is applied. Complete excision
using a vessel sealing device allowed precise dissection
and reliable hemostasis, contributing to the absence of lo-
cal recurrence throughout the 19 month follow up period
(Wallace et al., 1992; Fossum, 2019). Although early me-
tastasis to the mandibular lymph node and lungs indicated
advanced disease, the combination of aggressive surgical
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management and adjuvant chemotherapy supported pro-
longed clinical stability and extended survival compared
to typical outcomes reported for stage [II-IV OMM (Vail
et al., 2019; Harvey et al., 1981).

Overall, this report highlights the importance of thorough
staging, careful surgical planning, and integration of mul-
timodal therapy in the management of canine oral mela-
noma. These findings suggest that advanced energy based
surgical devices may aid in achieving adequate margins
and improving local tumor control, warranting further in-
vestigation in larger clinical studies.
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Nasal cavity tumors in dogs account for only a small pro-
portion of all neoplasms; however, the majority—par-
ticularly adenocarcinomas—are malignant and exhibit a
highly aggressive locally invasive behavior. These tumors
may infiltrate adjacent structures through destruction of
surrounding osseous tissues, extending into the oral cavity,
orbit, and even the cranial cavity (Withrow & Vail, 2019).
Clinical signs vary depending on the direction and extent
of tumor invasion and may include epistaxis, nasal dis-
charge, facial deformity, and neurological signs. Advanced
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imaging modalities such as computed tomography (CT)
are essential for evaluating the extent of bone destruction
and for treatment planning. Unfortunately, invasion of the
cribriform plate is associated with a very poor prognosis,
and the likelihood of tumor recurrence following surgical
intervention is high (Tobias & johnston, 2017). The aim of
this report is to describe the rapid clinical progression of
a nasal neoplastic mass with invasion into the brain tissue
and maxillary bone in a dog.
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Case study
a dog presenting with epistaxis was referred to the Small
Animal Hospital, Faculty of Veterinary Medicine, Univer-
sity of Tehran for further evaluation. Initial computed to-
mography revealed a destructive mass located in the left
nasal cavity with extension into the nasopharyngeal me-
atus and the left sphenoid sinus. Bone lysis was evident in
the proximal portion of the cribriform plate, raising suspi-
cion of invasion into the brain parenchyma. Additionally,
enlargement of the left retropharyngeal lymph nodes and
moderate to severe periodontal lesions affecting teeth 305,
306, 405, and 406 were observed, along with the absence
of teeth 206, 301, and 401. the patient underwent surgi-
cal excision of the mass. The anesthetic protocol included
induction with propofol and maintenance with isoflurane
gas. The animal was positioned in sternal recumbency, and
a midline incision was made over the muzzle, extending
from the nasal planum to the zygomatic crest to allow
evaluation of the nasal cavity and sinuses. After elevation
of the skin, subcutaneous tissue, and periosteum using a
periosteal elevator, the tissues were retracted laterally with
a Gelpi retractor. A square-shaped bony window was then
created over the nasal cavity using an osteotome and mal-
let, taking care to avoid damage to the rostral soft tissues.
Following access to and exploration of the nasal cavity,
the tumor tissue was identified and excised. Local hem-
orrhage was controlled using nasal packing and compres-
sion. Multiple holes were drilled in the created bone flap,
and the flap was reattached to the maxillary and frontal
bones using surgical wire. Subsequently, the periosteal
and subcutaneous tissues were closed with 3-0 PGA su-
ture in a continuous pattern, and the skin was sutured with
3-0 nylon using simple interrupted stitches. The excised
mass was submitted for histopathological examination,
which confirmed the diagnosis of nasal adenocarcinoma.
Approximately five months later, the patient was re-pre-
sented due to the onset of pain in the left eye. Non-con-
trast and contrast-enhanced CT scans of the skull revealed
marked progression and worsening of the lesion compared
to the previous study. A heterogeneous soft tissue mass
with contrast enhancement was identified in the left nasal
cavity, resulting in destruction of the nasal turbinates, part
of the nasal septum, the medial orbital wall, portions of
the left frontal bone, the vomer, and the maxilla. Defini-
tive invasion into the nasopharyngeal canal and adjacent
brain tissue was confirmed, accompanied by protrusion of
the left globe.Widening of the periodontal space and loss
of alveolar bone surrounding the affected teeth produced
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a characteristic tloating tooth appearance. The extensive
intracranial invasion and advanced neoplastic condition
were consistent with aggressive nasal adenocarcinoma. At
the time of writing this report, no additional surgical inter-
vention had been performed.

Nasal adenocarcinomas, due to their infiltrative nature,
rapidly invade surrounding connective and osseous tis-
sues. In this case, despite initial surgical intervention, the
short interval before recurrence accompanied by extensive
bone destruction indicates the highly aggressive biological
behavior of the tumor. The left ocular pain and exophthal-
mos observed during the second visit are directly associat-
ed with resorption of the medial orbital wall and the com-
pressive effects of the expanding mass. Progressive lysis
of the cribriform plate and confirmed brain parenchymal
invasion are the main factors contributing to the guarded to
poor prognosis in this patient. An important clinical aspect
in this case is the relationship between the dental lesions
and tumor progression.

Although periodontal diseases are common primary con-
ditions in dogs, the presence of a floating tooth appearance
in adjacent maxillary teeth, concurrent with alveolar bone
loss, confirms that destruction of the supporting dental
structures was secondary to neoplastic invasion. Addition-
ally, the persistent and progressive enlargement of the left
retropharyngeal lymph node may indicate either inflam-
matory response secondary to tissue destruction or local
metastatic spread of the tumor, which requires biopsy con-
firmation for differentiation.

Conclusion

This report highlights the importance of careful postopera-
tive monitoring and follow-up in upper respiratory tract tu-
mors. In the present case, rapid recurrence of a nasal mass
with invasion into the maxillary bone and cribriform plate
resulted in complex clinical manifestations, including ex-
ophthalmos and the floating tooth appearance. When such
imaging findings are encountered, neoplastic involvement
should always be included as the primary differential di-
agnosis.
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Parturition in small ruminants is influenced by multiple
factors, including breed, litter size, and management con-
ditions. The average gestation length in these animals has
been reported to be approximately 150 £7 days.

Dystocia is defined as a condition in which the normal
process of parturition is impaired, resulting in difficulty
or inability to deliver the fetus. This condition is typically
considered when the dam remains in active labor for more
than 30 minutes without progression (Purohit, 2006). The
incidence of dystocia in goats is relatively low (approx-
imately 3-5%); however, in complicated cases, clinical
signs and clinical examination by a veterinarian may lead
to the decision to perform a cesarean section. The causes
of dystocia include fetal malpresentation, malposition and
malposture, fetomaternal disproportion, failure of cervical
dilation, uterine torsion, uterine inertia, and congenital fe-
tal abnormalities. These abnormalities may have a genetic
origin or may result from teratogenic factors, including
viral infections.One of the most important viral agents in
small ruminants is Border Disease Virus (BDV), a member
of the genus Pestivirus within the family Flaviviridae. This
disease is associated with clinical manifestations such as
abortion, birth of weak kids, neurological tremors, growth
retardation, and structural abnormalities including arthro-
gryposis, brachygnathia, and hypomyelinogenesis . In cas-
es where fetal abnormalities are non-correctable and natu-
ral delivery is not feasible, cesarean section is indicated as
an emergency condition. (Constable et al., 2017).
Parturition in small ruminants is influenced by multiple
factors, including breed, litter size, and management con-
ditions. The average gestation length in these animals has
been reported to be approximately 150 £7 days.

Dystocia is defined as a condition in which the normal
process of parturition is impaired, resulting in difficulty
or inability to deliver the fetus. This condition is typically
considered when the dam remains in active labor for more
than 30 minutes without progression (Purohit, 2006). The
incidence of dystocia in goats is relatively low (approx-
imately 3-5%); however, in complicated cases, clinical
signs and clinical examination by a veterinarian may lead
to the decision to perform a cesarean section. The causes
of dystocia include fetal malpresentation, malposition and
malposture, fetomaternal disproportion, failure of cervical
dilation, uterine torsion, uterine inertia, and congenital fe-
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tal abnormalities. These abnormalities may have a genetic
origin or may result from teratogenic factors, including
viral infections.One of the most important viral agents in
small ruminants is Border Disease Virus (BDV), a member
of the genus Pestivirus within the family Flaviviridae. This
disease is associated with clinical manifestations such as
abortion, birth of weak kids, neurological tremors, growth
retardation, and structural abnormalities including arthro-
gryposis, brachygnathia, and hypomyelinogenesis . In cas-
es where fetal abnormalities are non-correctable and natu-
ral delivery is not feasible, cesarean section is indicated as
an emergency condition. (Constable et al., 2017).

This report describes a case of dystocia leading to cesar-
ean section in a Saanen goat from a herd with a history
of Border Disease Virus (BDV) infection. Based on the
herd reproductive records, previous months and years had
shown cases of reproductive disorders, including abortion,
birth of weak neonates, and signs suggestive of congenital
abnormalities. In this case, the animal entered parturition
at the expected term of gestation. Clinical signs included
the onset of active labor with evident abdominal strain-
ing and uterine contractions. Despite cervical dilation, no
progression of parturition was observed, and fetal expul-
sion did not occur. Due to the lack of progress, a vaginal
examination was performed by a veterinarian. The exam-
ination was conducted under strict aseptic conditions, in-
cluding washing and disinfection of the perineal region,
adequate lubrication, and minimal traumatic manipulation.
Evaluation of the birth canal confirmed the presence of a
malformed fetus in an abnormal presentation. Due to the
inability to correct the fetal disposition through obstetrical
maneuvers, dystocia secondary to fetal deformity was di-
agnosed.

Following preparation, the goat was positioned in right
lateral recumbency, and the left flank was selected as the
surgical approach. Aseptic preparation of the surgical site
using 7.5% povidone-iodine (three times) and 10% po-
vidone-iodine (once), local anesthesia was administered
using a linear infiltration technique with 2% lidocaine (1
mL per cm of incision line, both superficially and deeply).
The incision was made using a No. 4 scalpel handle with
a No. 20 blade. Following skin incision, the subcutaneous
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tissue, external and internal abdominal oblique muscles,
transverse abdominal muscle, and peritoneum were in-
cised sequentially.

The gravid uterus was identified and exteriorized, and a
uterine incision was made at an appropriate site (on the
uterine horn, parallel to the longitudinal axis of the uter-
us). After fetal removal, the uterus was sutured using syn-
thetic absorbable suture material (USP 0) in an inverting
Utrecht pattern. Proper tension of sutures was maintained
to prevent leakage and ensure hemostasis. Closure of the
abdominal wall was performed in layers: the peritoneum
and muscle layers were sutured using synthetic absorb-
able suture material (USP 0), the subcutaneous fascia was
closed with a simple continuous pattern, and the skin was
sutured using non-absorbable nylon in a Ford interlock-
ing pattern. Postoperative treatment included administra-
tion of antibiotics (penicillin—streptomycin, 1 mL per 10
kg body weight every 24 hours), flunixin meglumine at a
dose of 2.2 mg/kg topical oxytetracycline applied to the
incision site. Skin sutures were removed 14 days post-sur-
gery.Following fetal expulsion, a complete necropsy was
performed. Macroscopic examination revealed skeletal ab-
normalities, including spinal scoliosis, as well as brachyg-
nathia and arthrogryposis. Additionally, upon opening the
skull, microcephaly and hydrocephalus were observed.
Sampling and Diagnostic Confirmation: Fresh tissue sam-
ples from the fetus, were collected for molecular analy-
sis and transported under a controlled cold chain to the
Laboratory of Microbiology and Immunology, Faculty of
Veterinary Medicine, University of Tehran. For detection
of Border Disease Virus (BDV) in tissue samples, conven-
tional RT-PCR was performed. RNA extraction was car-
ried out using a SinaClon™ RNA extraction kit (SinaClon,
Iran) according to the manufacturer’s instructions, and the
applied protocols were consistent with previously reported
methods for tissue samples (Vilcek et al., 1994). Amplifi-
cation was performed using BDV-specific primers (PBD1/
PBD?2). Observation of a 225 bp band indicated successful
amplification and confirmed the presence of BDV in the
samples based on RT-PCR results.

Clinical findings along with RT-PCR results confirming
the presence of BDV in fetal tissues support the associa-
tion between viral infection and the occurrence of congen-
ital abnormalities. Furthermore, the history of reproduc-
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tive disorders in the herd, including abortion and birth of
weak offspring, indicates an active infection cycle at the
herd level and highlights the role of persistently infected
(PI) animals as a source of viral transmission (Berriatua et
al., 2004).

Conclusion

In this report, dystocia caused by a malformed fetus as-
sociated with Border Disease Virus infection in a goat
highlights the importance of selecting an appropriate inter-
vention method. Considering the greater fragility and sen-
sitivity of the goat uterus compared to other small rumi-
nants, uterine rupture and injury are more likely to occur
following extensive intrauterine manipulations. This con-
dition complicates diagnosis, examination, and treatment,
and may lead to serious complications such as peritonitis.
Therefore, in goats, when clinical findings indicate that
correction of fetal disposition is not feasible with minimal
intervention, avoidance of aggressive obstetrical manip-
ulation and prompt decision-making for cesarean section
as the safest and most effective treatment approach plays
a crucial role in preserving maternal health and reducing
postoperative complications.
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Background
Surgery and anesthesia in reptiles are more challenging

than in mammals due to their unique anatomical and phys-
iological characteristics. One of the most important chal-
lenges is the distinctive structure of their respiratory sys-
tem. In snakes, the respiratory system lacks a diaphragm
and mainly consists of a functional right lung. The trachea
is supported by incomplete cartilaginous rings, and respi-
ration is highly dependent on environmental temperature.
In addition, their ability to hold their breath for extend-
ed periods further complicates anesthetic management.
(Mader, 2006)

In general, anesthesia in snakes can be induced using var-
ious anesthetic agents via two methods: injectable and in-
halational, the latter administered through a mask or cham-
ber (Table 1). (Mader, 2006)

Currently, isoflurane is considered the anesthetic of choice
in reptiles because it provides rapid induction and recov-

Tehran, Tehran, Iran.

ery, has minimal depressive effects on the cardiovascular
and respiratory systems, and exhibits low hepatic and renal
toxicity. Typically, a concentration of around 5% is used
for induction and 2—3% for maintenance. (Mader, 2006)
In most snakes and many lizards, due to the anterior po-
sition of the glottis, endotracheal intubation is relatively
easy, allowing effective airway control. Surgery in reptiles
is an important aspect of exotic animal medicine and re-
quires a precise understanding of their tissue characteris-
tics. Reptile skin is highly keratinized and plays a major
role in holding sutures.

Wound healing follows a process similar to that in mam-
mals (including fibrin formation, epithelialization, and fi-
broblast activity), but it is slower and strongly influenced
by environmental temperature and the shedding process
(ecdysis). (Mader, 2006)
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Table 1. Common anesthetic drugs used in reptiles
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Case study

A snake of the species Natrix tessellata with a skin lacera-
tion in the mid-body region was referred to the Veterinary
Hospital of the University of Tehran. On clinical exam-
ination, an open wound with partial tissue separation was
observed, but there were no signs of extensive necrosis or
severe contamination. The general condition of the animal
was assessed as stable.

For anesthesia, inhalational induction using a mask was
performed. First, the wound edges were debrided. Then,
After preparing the surgical site with povidone-iodine
solution and following aseptic principles, the wound edges
were apposed and sutured using 4-0 nylon in a simple in-
terrupted pattern. This method provided adequate stability
considering the thickness and strength of reptile skin.
Postoperatively, cefazolin was administered at a dose of 30
mg/kg intramuscularly every 24 hours for 7 days. Due to
the aquatic nature of this snake, it was recommended that
the animal be kept out of water for one week after surgery
to avoid disrupting the wound healing process. It was also
decided that the sutures would be allowed to detach natu-
rally during the next ecdysis. Although routine antibiotic
use is not generally recommended in reptiles, it was justi-
fied in this case due to the traumatic nature of the wound.

The wound healing process progressed gradually, consis-
tent with the typically slow healing observed in reptiles. In
the early stages, fibrin formation was observed, followed
by epithelial cell migration and fibroblast activity lead-
ing to scar tissue formation. The absence of infection or
wound dehiscence indicated successful treatment.

The choice of suture material and pattern is also highly
important in reptile surgery. Monofilament sutures such as
nylon and polypropylene are preferred due to their low-
er tissue reactivity, whereas chromic catgut is not recom-
mended because of its higher inflammatory response and
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prolonged absorption time. (Divers & Stahl, 2019) Addi-
tionally, due to the tendency of reptile skin edges to in-
vert, everting suture patterns are generally recommended.
(Graham et al., 2021) However, in this case, the simple
interrupted pattern was successful due to the low tension
of the wound.

From an anesthetic perspective, proper management is
crucial. Induction is commonly achieved using agents
such as propofol or alfaxalone, with maintenance provided
by isoflurane. (Divers & Stahl, 2019) In snakes, due to the
anterior location of the glottis, intubation is relatively easy,
allowing effective airway control.

Environmental temperature is a key factor in wound heal-
ing. Maintaining an optimal temperature improves im-
mune function and accelerates healing. Furthermore, the
shedding process can contribute to wound healing and
even to the natural removal of sutures.

Conclusion

This report demonstrates that successful wound manage-
ment in reptiles depends on a proper understanding of their
biological characteristics. Appropriate selection of suture
material, adherence to aseptic techniques, environmental
temperature management, and the use of proper anesthetic
protocols all play crucial roles in wound healing.
Although the simple interrupted suture pattern was effec-
tive in this case, everting patterns may yield better out-
comes in similar cases.
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Aberrant conjunctival overgrowth is a unique and rare oc-
ular disease in rabbits, characterized by abnormal prolifer-
ation of conjunctival tissue that may extend over the cor-
neal surface (Allgoewer et al., 2008; Williams, 1999). The
full 360 degrees of the corneal rim is overlaid by a pink,
double-layered, and vascular membrane (Turner, 2008).
The conjunctiva fold, a pink tissue, grows centripetally
from the bulbar conjunctiva at the limbus and, in varying
degrees, obscures the cornea (Turner, 2008). The central
fold of tissue glides freely over the corneal surface while
being attached at the limbus (Roze et al., 2001; Turner,
2008). Ocular conjunctival hyperplasia is associated with
loose-to-moderately mature focal adhesions at the periph-
eral cornea (SA, 2000). Overgrowth in the eyes typically
does not cause conjunctivitis symptoms, but mild irritation
may occur in certain situations. Corneal edema may occur
at the central conjunctival aperture (Allgoewer et al., 2008;
Williams, 1999). This condition is poorly documented in
the literature and, because of its obscure etiology, has been
described by various terms based on macroscopic charac-
teristics: conjunctival stricture, pseudopterygium, conjunc-
tival centripetalization, precorneal or epicorneal membra-
nous occlusion, circumferential conjunctival hyperplasia
and plication (Kern, 1997; Kim et al., 2013; Roze et al.,
2001; Wagner et al., 1998; Williams, 1999). Pseudopteryg-
ium in rabbits is characterized by a circumferential con-
junctival membrane growing centripetally over the cornea
without true corneal adhesion, whereas in humans, pterygi-
um is typically a triangular fibrovascular proliferation aris-
ing from the limbus—most commonly nasally—with firm
adherence and invasion into the superficial cornea (Khelik
et al., 2023). It has been proposed that dwarf young male
rabbits have a higher prevalence of this condition (Roze et
al., 2001; SA, 2000; Valks, 2009; Wagner et al., 1998). As
the aberrant conjunctival fold moves closer to the center of
the cornea, either unilateral or bilateral vision impairment
may develop (Dupont et al., 1995; Harcourt-Brown, 2002;
Kern, 1997; Kim et al., 2013; Roze et al., 2001). The histo-
pathologic analysis of the resected conjunctival membrane
reveals normal conjunctival epithelium and a focal excess
of conjunctival collagen, most likely due to collagenous
dysplasia (Allgoewer et al., 2008; Kim et al., 2013; Roze
et al., 2001). Preventing or eliminating the visual axis
occlusion is the course of treatment. It has been recom-
mended to perform surgical repositioning by releasing the
strictured double conjunctiva medially and laterally, then
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advancing it to the fornix and securing it in place. In the
present case, we used non-absorbable Prolene sutures for
fixation. However, some studies have reported the use of
absorbable 6-0 sutures in a U-pattern, whereas others used
7-0 non-absorbable sutures, which were removed after the
healing period. In chronic cases, medical therapy alone is
usually insufficient, and surgical correction is required to
restore normal ocular anatomy and function (Allgoewer et
al., 2008; Stades et al., 2010). The advancing conjunctiva
usually grows back in a matter of weeks or months after
simple surgical resection. This report describes the surgical
management of a chronic ocular disease in an intact male
rabbit that was presented to the Small Animal Hospital of
the Faculty of Veterinary Medicine, University of Tehran.

A 3-year-old intact male New Zealand white (Oryctolagus
Cuniculus) rabbit was presented to the Small Animal Hos-
pital of the Faculty of Veterinary Medicine, University of
Tehran, with a history of chronic ocular problems affect-
ing both eyes for approximately one year, with the left eye
more severely affected. Except for signs of conjunctival
hyperplasia, no other significant abnormalities were ob-
served on physical examination, and all laboratory find-
ings were within normal limits. Initially, topical antibiotic
ophthalmic drops were prescribed to reduce the amount of
infectious ocular discharge. However, due to persistence
of clinical signs, the patient was re-evaluated one week lat-
er, and surgical intervention was recommended. The own-
er was informed of all potential risks and complications,
and informed consent was obtained before surgery.

The procedure was carried out under general anesthesia.
Surgical correction of conjunctival hyperplasia was per-
formed using a radial incision technique. Four radial in-
cisions were made in the hyperplastic conjunctival mem-
brane in upward and downward directions. The tissue was
then repositioned and sutured to the upper and back into
the fornix using 7-0 Prolene suture material. Postopera-
tive management included: ophthalmic drops include cyc-
losporine 0.05 % and cloramphenicol, and Oral drops in-
clude: pedilact, metocholopromide 4 mg/ml for supportive
therapy, ampule tramadol (IM injection, every 24 hours for
7 days).
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An Elizabethan collar was applied for two weeks to pre-
vent self-trauma. The patient was scheduled for regular fol-
low-up examinations every two weeks. During follow-up,
the overall surgical outcome was favorable. No significant
abnormalities were observed, and healing progressed ap-
propriately. Mild inflammation was noted and considered
within normal postoperative limits. Also, ocular discharge
resembling purulent secretion was observed, and topical
levofloxacin (every 12 hours for 7 days) was prescribed.
Sutures were removed successfully during follow-up vis-
its, and surgery for the other eye was suggested in the fu-
ture. To date, abnormal conjunctival hypeplasia has been
reported exclusively in dwarf rabbits, which appear to be
predisposed due to a higher incidence among these breeds.
The exact etiopathogenesis remains uncertain; however,
collagen dysplasia has been suggested as a potential un-
derlying factor contributing to the abnormal conjunctival
proliferation. This condition results in a centrifugally con-
tracting layer of conjunctival tissue, which may extend
over varying portions of the corneal surface, sometimes
leaving only a small central opening. The mechanism driv-
ing this conjunctival displacement has not yet been deter-
mined (Allgoewer et al., 2008; Stades et al., 2010).

Conclusion

This case demonstrates that chronic conjunctival hyper-
plasia in rabbits can be effectively managed through sur-
gical intervention when medical therapy fails. The radial
incision and conjunctival repositioning technique resulted
in a favorable clinical outcome. Appropriate postoperative
care and regular follow-up are essential to reduce compli-
cations and promote proper healing. Surgical correction of
the contralateral eye is recommended in cases of bilateral
involvement.
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The mediastinal space normally lacks free gas, and its in-
ternal structures are not clearly distinguishable in radiolo-
gy (Frazho et al., 2010). The entry of gas into this space
creates natural contrast, making these structures visible a
condition known as pneumomediastinum (Boysko & Bill-
er, 2020). In felids, this condition usually occurs second-
arily to airway trauma, esophageal rupture, or a sudden in-
crease in intra-alveolar pressure (Fowler & Miller, 2014).
In wildlife, trauma resulting from animal bites is a com-
mon cause of this pathogenic pathway (Miller & Fowler,
2014).

A tiger was referred to the Veterinary Teaching Hospital
of the University of Tehran due to trauma to the head and
neck. Severe damage to the right eye and neck soft tis-
sues was evident. Upon initial assessment, vital signs were
stable, though evidence of emaciation and mild malnu-
trition was observed. Internal organ functions (liver and
kidney) were within normal limits. However, a decrease
in Total Protein (TP), along with reduced concentrations
of calcium and phosphorus, confirmed the patient’s nutri-
tional deficiency state. Radiographic imaging of the neck
and thoracic cavity was performed: In lateral views, gas
opacity within the mediastinum allowed for the clear visu-
alization of internal structures, including the outer wall of
the esophagus, great vessels, and the trachea, confirming
pneumomediastinum. Gas accumulation was observed in
the soft tissues and the retropharyngeal space, indicating
cervical emphysema. To more accurately assess the ex-
tent of the injury and the source of the air leak, a CT scan
was performed. This confirmed the radiographic findings,
showing air in the deep spaces of the neck and the medi-
astinum. Due to the severity of the trauma and the impos-
sibility of preserving the anatomical structure or vision,
right eye enucleation was performed under general anes-
thesia. Regarding the pneumomediastinum, since neither
radiography nor CT confirmed the presence of a pneu-
mothorax, no specific medical intervention was required.

Tehran, Tehran, Iran.

Pneumomediastinum typically resorbs spontaneously if
no pneumothorax is present and if pulmonary and cardi-
ac structures remain normal. Consequently, the prognosis
was considered good.

Injury to the oropharyngeal region and cervical trachea
provides a direct pathway for air to penetrate through the
cervical fascia into the mediastinum, necessitating rapid
diagnosis via radiography (Boysko & Biller, 2020). During
respiration and swallowing, Air leaks from the rupture site
into the surrounding soft tissues. Due to the anatomical
continuity of the deep cervical fascia with the thoracic in-
let, this air is drawn into the mediastinum (Stepnik et al.,
2003).

Conclusion

Traumatic pneumomediastinum and cervical tracheal rup-
ture represents a critical clinical emergency in wildlife
medicine. While radiographic findings play a pivotal role
as an initial screening tool, the implementation of com-
puted tomography (CT) protocols is imperative for defini-
tive anatomical mapping and precise localization of the air
leakage. This diagnostic modality establishes the founda-
tion for surgical decision-making and the comprehensive
evaluation of secondary sequelae, such as pneumothorax.
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Heating Pad in a Domestic Cat: A Case Report
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Thermal burns in animals may arise as serious, unpredict-
able postoperative complications, most commonly from
improperly monitored heating pads or prolonged skin
contact. These injuries are significant not only for direct
tissue damage but also for their high risk of infection,
delayed healing, and need for specialized care (Pavletic,
2018; Church et al., 2006). Clinically, burns are classified
by depth: first-degree burns affect only the epidermis and
present with erythema and mild pain; second-degree burns
extend into the dermis, causing blistering, severe pain,
exudation, and inflammation; and third-degree burns in-
volve full-thickness tissue destruction and may be painless
due to nerve damage (Atiyeh et al., 2006; Lansdown et
al., 2002). Accurate assessment of burn depth is essential
for appropriate treatment selection and prognosis. This re-
port describes a case of a second-degree burn caused by a
heating pad in a hospitalized cat, which achieved complete
recovery following a combined therapeutic approach.

A 3-year-old intact male Persian cat presented with a peri-
neal mass diagnosed by clinical exam and ultrasonography
as a paraprostatic cyst caused by a foxtail seed, which was
surgically removed. Postoperatively, a heating pad used to
prevent hypothermia caused a second-degree burn on the
left side (scapula to tail base) due to prolonged, unregulat-
ed contact. The wound showed blistering and exudation,
and treatment began immediately (Figure 1, A).Manage-
ment included debridement, saline irrigation, and daily
semi-occlusive dressings with 1% silver sulfadiazine and
zinc oxide. The cat received lactated Ringer’s solution
and systemic antibiotics (ceftriaxone and clindamycin) for
7 days. By day 9, a thick scab formed and was removed
during debridement (Figures 1, B, C). After three weeks,
dressing intervals were extended to 48 hours, and com-
plete healing occurred within two months.

Thermal burns in companion animals are uncommon but
significant, often due to improper use of heating devices
(Pavletic & Michael, 2018). Here, a second-degree burn
from prolonged heating pad contact in a postoperative cat
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resolved completely, highlighting the value of prompt,
proper care. Second-degree burns affect the epidermis
and superficial dermis, making them painful and infec-
tion-prone (Church et al., 2006). Treatment targets infec-
tion control, moisture balance, granulation, and prevention
of necrosis. Semi-occlusive dressings with silver sulfadi-
azine and zinc oxide reduced exudation and inflammation
and promoted healing (Atiyeh et al., 2006; Lansdown et
al., 2002). Fluid therapy maintained stability, and ceftriax-
one with clindamycin prevented infection spread. Similar
risks exist with monopolar cautery burns, where prolonged
contact, reduced circulation, and anesthesia increase tissue
vulnerability (Fossum et al., 2019).

Conclusion

Successful management of burns in animals requires rapid
intervention, accurate assessment of injury severity, and
implementation of a comprehensive and combined treat-
ment protocol. In this report, the concurrent use of topical
ointments, semi-occlusive dressing, regular debridement,
fluid therapy, and administration of systemic antibiotics
resulted in complete wound healing without secondary
complications. This report emphasizes the importance of
monitoring heating devices such as heating pads in clinical
settings. Therefore, adherence to safety principles, careful
evaluation of medical equipment, proper training of the
medical team, and regular monitoring of patient status play
key roles in preventing such injuries.
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long-eared hedgehog: A case report emphasizing CT findings
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Background: Hedgehogs are small insectivorous mam-
mals belonging to the family Erinaceidae, characterized by
modified hairs on the dorsal surface that form protective
spines. The dentition of hedgehogs is relatively primitive
and consists of sharp incisors, small canines, and broad
molars. Deciduous teeth appear during the early weeks
of life, and permanent teeth typically erupt between the
seventh and ninth weeks. Diagnosis of oral disorders in
hedgehogs requires a thorough history and complete oral
examination, which is often difficult to perform without
sedation or anesthesia. Inhalational anesthesia using iso-
flurane or sevoflurane has been recommended as the pre-
ferred method (Rosenthal et al., 2008), (Chaprazov et al.,
2014). Hedgehogs are prone to common oral disorders
such as plaque accumulation, gingivitis, and periodonti-
tis. Clinical signs frequently include decreased appetite,
weight loss, ptyalism, and rubbing of the snout. In rare cas-
es, tooth fractures, dental abscesses, and oral neoplasms
such as squamous cell carcinoma have also been report-
ed (Chaprazov et al., 2014). Considering the prevalence
of oral disorders and the difficulty of oral examination in
hedgehogs, which are classified as exotic animals, report-
ing clinical cases may contribute to improving diagnos-
tic and therapeutic approaches. In addition, anesthesia in
these small mammals requires particular attention due to
their unique physiological characteristics. Therefore, the
aim of this report is to describe a case of complex dental
involvement in a long eared hedgehog and to highlight the
challenges associated with diagnosis, imaging findings,
and anesthetic considerations in this species.

An adult long eared hedgehog (Hemiechinus auritus) was
referred to the Small Animal Hospital of the Faculty of
Veterinary Medicine, University of Tehran. The animal
presented with clinical signs including nasal discharge, de-
creased appetite, and pain in the maxillofacial region. On
physical examination, marked tenderness was noted over
the left maxilla and mandible. The patient was subsequent-
ly referred to the radiology department for advanced par-
aclinical evaluation. At the first presentation, a plain CT
scan of the skull was performed. Inhalational anesthesia
was induced and maintained using isoflurane. For induc-
tion, the animal was initially placed for several minutes
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in an induction chamber connected to a vaporizer system.
After achieving adequate anesthesia, the hedgehog was re-
moved from the chamber and positioned in dorsal recum-
bency on the CT table. Anesthesia was maintained using a
small animal face mask throughout the imaging procedure.
CT findings revealed proximal extension of the left max-
illary canine tooth into the nasal cavity, with surrounding
soft tissue attenuation around the root. Bilateral rhinitis
and peri apical hypoattenuating areas affecting the left
mandibular cheek teeth were also observed. In addition,
dilation of the left infraorbital canal with lysis of its medial
wall and communication with the nasal cavity was evident,
consistent with advanced periodontal disease accompanied
by abscess formation and involvement of adjacent struc-
tures. Conservative treatment was initiated, consisting of
oral antibiotics, anti inflammatory medication, and vitamin
B1 supplementation. The right maxillary canine tooth was
extracted. At the second presentation, due to persistence
of clinical signs, CT imaging was repeated. The crown of
the left maxillary canine tooth was no longer visible, and
the remaining root showed further extension into the nasal
cavity with associated soft tissue accumulation. Bilateral
peri apical abscesses of the mandibular cheek teeth were
detected. Moreover, soft tissue attenuation was identified
within the left external auditory canal, extending to the
internal acoustic meatus and accompanied by bony lysis,
raising suspicion of otitis media or inflammatory/neoplas-
tic lesions. For further evaluation, cytological sampling of
the left ear was performed. Previous medical therapy was
continued, and clinical follow up was recommended. All
diagnostic and therapeutic procedures were carried out in
accordance with ethical considerations and with efforts to
minimize stress to the animal.

Imaging findings in this report demonstrated that dental
diseases in hedgehogs can directly lead to involvement
of the nasal cavity, infraorbital canal, and even auditory
structures. The anatomical relationship between the root of
the maxillary canine tooth and the nasal cavity was identi-
fied as an important factor contributing to chronic rhinitis
in this case. Ear cytology revealed a large number of coc-
ci-shaped bacteria, confirming the diagnosis of bacterial
otitis.
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Similar findings have been described in previous studies,
indicating that chronic dental infections may spread to the
middle and inner ear through anatomical pathways. The
use of computed tomography (CT) in this case allowed ac-
curate evaluation of the extent of lesions and differentia-
tion between inflammatory and neoplastic processes.

Conclusion

Due to the owner’s failure to return the animal for
follow up examinations and the lack of cooperation
for further evaluation, additional information regard-
ing the progression of the disease was not available.
This report demonstrates that periodontal diseases in
hedgehogs may lead to extensive complications, in-
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cluding involvement of the nasal cavity and auditory
structures. Advanced imaging plays an important role
in early diagnosis, assessment of lesion extent, and
therapeutic decision making. Attention to oral and
dental health in small mammals may help prevent the
development of severe secondary complications.
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Tumors in ornamental fish—particularly in older individ-
uals—are relatively common. Goldfish (Carassius aura-
tus) and koi (Cyprinus rubrofuscus) are among the species
most frequently affected by this condition. (Shokrpoor et
al., 2016) These tumors may be benign or malignant. Fi-
broma, lipoma, and papilloma are among the most prev-
alent benign tumors in this group. Conversely, malignant
neoplasms such as fibrosarcoma and certain nerve sheath
tumors exhibit more rapid growth and may infiltrate bone
or deeper tissues. In such cases, surgical intervention must
be carried out with greater caution. (Gonzalez et al., 2024)
Determination of the exact tumor type, its grade, and stage
requires histopathological examination. However, in many
clinical cases, fish owners show little willingness to pur-
sue such diagnostic procedures, and treatment is therefore
guided mainly by clinical findings and imaging results.
Given the limitations of tissue-level diagnosis, the use of
diagnostic imaging techniques such as radiography and
ultrasonography has become a clinical necessity for as-
sessing the extent of tissue invasion, involvement of in-
ternal organs, and defining appropriate surgical margins.
(Shokrpoor et al., 2016; Armando et al., 2021)
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When the mass is suitably located and considered remov-
able, surgical excision under immersion anesthesia remains
the principal and most effective therapeutic approach to
maintain the patient’s quality and longevity. Nonetheless,
in aquatic medicine, stress management, pain control, and
optimal water quality during the postoperative period are
essential to prevent secondary and opportunistic infections
at the surgical incision site. (Karim et al., 2024; Roberts,
2012)

A female common goldfish (Carassius auratus), approxi-
mately 10 years old, weighing about 45 grams and with a
total length (TL) of 12 cm, was referred to the veterinary
hospital with a complaint of a mass on the head, located
above the left eye. According to the owner’s description,
the mass had gradually increased in size over the past five
months, occasionally causing the fish to rub its eye against
the aquarium surfaces.

The fish was kept in a 100-liter aquarium at 22°C with
adequate filtration.




Clinical examination revealed a whitish-pink mass mea-
suring approximately 6 x 5 mm, with a wart-like surface
and soft consistency. The lesion was sessile, directly at-
tached to the underlying tissue, and showed no ulceration
or bleeding. Apart from the mass, the fish displayed nor-
mal behavior and regular gill movements.

For anesthesia, a clove-oil-based aquatic anesthetic called
PI1222 (Pars Imen Daru, Iran) was used. An initial dose of
0.1 mL/L was administered, leading to surgical anesthesia
within three minutes. While maintaining anesthesia, radi-
ography was performed without removing the fish from
the anesthetic bath. Radiographic images revealed no bone
lysis or involvement of the skull and periocular structures,
and confirmed that the mass was non-pedunculated.

Upon ensuring the absence of bony invasion and appro-
priate surgical conditions, anesthesia was extended using
a maintenance dose of 0.05 mL/L, and surgical excision
was immediately performed. The mass was completely
removed using a scalpel and electrocautery, maintaining
a clearance of approximately 0.5 mm from healthy tissue
margins. Subsequently, the tumor base was gently cauter-
ized using low-power electrocautery to destroy any resid-
ual tumor cells and prevent recurrence. After surgery, the
fish was transferred to clean aerated water maintained at
24°C. Within 15 minutes, it regained consciousness and
recovered its normal equilibrium.

The fish resumed feeding on the day following surgery.
The surgical wound healed completely within 10 days, and
no infection occurred. To control potential secondary bac-
terial infection, enrofloxacin was administered at a dose of
3 mg/L. During follow-up examinations over a six-month
period, no signs of tumor recurrence were observed. The
fish swam normally and maintained regular feeding be-
havior. (Gonzalez et al., 2024)

Anesthesia with clove oil extract is considered a safe and
accessible method for ornamental fish. Performing radi-
ography during anesthesia and prior to surgical interven-
tion represents a key aspect of this report. This approach
allowed the clinician to confirm that the tumor had not
invaded the underlying bone. This consideration is partic-
ularly important in malignant tumors, as bone involvement
is generally associated with malignancy and a poorer prog-
nosis. In the present case, given the absence of bone lysis
and the non-pedunculated nature of the mass, the tumor
was most likely benign. (Shokrpoor et al., 2016; Karim et
al., 2024)

Cauterization of the tumor base following excision is an
effective adjunctive measure. In tumors that lack a stalk
and have a broad base, residual neoplastic cells may re-
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main in deeper tissues and lead to recurrence. Thermal
cauterization of the surgical site significantly reduces this
risk.

A limitation of this report is that the excised tissue was
not submitted for histopathological examination. Howev-
er, in many clinical cases, owners are unwilling to cover
the associated costs. Nevertheless, the successful surgical
outcome and absence of recurrence during the six-month
follow-up period support the clinical value of this report.
(Roberts, 2012; Wildgoose, 2001)

Conclusion

This report demonstrates that superficial tumors of the
head in elderly goldfish can be successfully treated through
surgical removal. Anesthesia using clove extract is con-
sidered safe and effective. Performing radiography during
anesthesia and prior to the initiation of surgery helps con-
firm the absence of bone involvement. Complete excision
of the tumor accompanied by cauterization of the base is
an effective method to prevent tumor recurrence. This ap-
proach was well tolerated by the fish and resulted in an
excellent outcome during the six month follow up period
(Shokrpoor et al., 2016; Gonzalez et al., 2024).

In goldfish, particularly with increasing age, the occur-
rence of tumors in the head region is relatively common
and they are often benign in nature. Despite the absence of
histopathological examination, the findings of the present
case—considering the lack of bone lysis on radiography,
the absence of a stalk, and the slow growth of the lesion
over several months—are most consistent with benign su-
perficial tumors such as papilloma, fibroma, or lipoma.
Complete removal of the lesion together with cauterization
of'its base, along with the absence of recurrence during the
six month follow up period, further supports this possibil-
ity (Wildgoose, 2001).

Refrences

1.Shokrpoor, S., Sasani, F., Rahmati-Holasoo, H., & Zargar, A.
(2016). Occurrence of a fibroma and myxoma in an orange gold-
fish (Carassius auratus). Bulletin of the European Association of
Fish Pathologists, 36(6), 263.

2.Armando, F., Pigoli, C., Gambini, M., et al. (2021). Skin spin-
dle cell tumors in goldfish: Characterization of peripheral nerve
sheath tumors. Animals, 11(9), 2621. https://doi.org/10.3390/
anil1092621

3.Gonzélez, J. F., Botero, L., Camacho, S. A., et al. (2024). Sur-
gical resection and histopathological diagnosis of neoplasia in
ornamental cyprinids: Report of 26 cases. World Aquaculture
Society.

4. Karim, A., Shahzad, M. M., Kamal, K., et al. (2024). Efficacy
of clove oil and rosewood oil as anesthetics on goldfish (Caras-
sius auratus). Journal of Veterinary Behavior, 50(3), 408—413.
5.Roberts, R. J. (2012). Fish pathology (4th ed.). Wiley-Black-
well.

Keywords: Goldfish (Carassius auratus), Cranial Tumor, Surgical Excision, Clove Oil Anesthesia,

Ornamental Fish Surgery.

I\



Yolume 2- June 2026

Successful Conservative Management of Thoracoabdominal Polytrauma in a
Terrier Dog: A Case Report

Corresponding Author:
Sahar Kadkhoday gharehhasanloo

Sahar Kadkhoday gharehhasanloo '*, Hananeh Azizi 2,

Parya Mohammadzadeh Attar?

1. Department of Surgery and Radiology, Faculty of Veterinary Medicine, University

of Tehran, Tehran, Iran.

2. DVM Student, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran.

Motor vehicle-related trauma is one of the most common
causes of emergency presentation in dogs and is frequent-
ly associated with multisystem injuries, including internal
hemorrhage, abdominal organ damage, pneumothorax,
pulmonary contusion, and soft tissue trauma. In such cas-
es, initial management is guided by the ABC principles
(Airway, Breathing, Circulation), with the primary goal
of stabilizing hemodynamic status and preventing early
mortality. Following primary resuscitation, the decision
between surgical intervention and conservative manage-
ment is based on the patient’s response to therapy, perfu-
sion parameters, and findings from serial monitoring. This
report describes a case of polytrauma in a dog successfully
managed without surgical intervention through a conser-
vative approach and close monitoring (Mulholland and
Keir 2019).

An 8-year-old male terrier dog (approximately 4 kg),
owned and under supervision at the time of injury, was
presented approximately one hour after being struck by a
vehicle during a walk. On admission, the patient exhib-
ited lethargy, severe pain, and reduced mobility, which
was attributed to a combination of systemic weakness and
soft tissue trauma affecting the limbs. Clinical examina-
tion revealed hypovolemic shock, characterized by a body
temperature of 37.6°C, heart rate of 160 beats per minute,
respiratory rate of 48 breaths per minute, systolic blood
pressure of 85 mmHg, capillary refill time exceeding 3
seconds, and pale mucous membranes.

A 4-cm laceration was identified on the right hind limb
with active bleeding from the wound margins, which was
controlled using direct pressure with sterile gauze. Or-
thopedic examination showed no evidence of fracture or
instability. Thoracic auscultation revealed decreased lung
sounds on the right side, later attributed to the presence of
air in the pleural space (pneumothorax).

Blood samples were collected before fluid therapy. He-
matological and biochemical analyses demonstrated de-
creased PCV (22%), hemoglobin (7.4 g/dL), and RBC
count (3.1x10%pL), consistent with trauma-induced ane-
mia. Leukocytosis (WBC: 18,500/uL) indicated systemic
inflammatory and stress responses. Elevated liver enzymes
(ALT: 245 U/L, AST: 198 U/L) suggested hepatic injury,
while decreased total protein (4.2 g/dL) was consistent
with blood loss. Serum lactate was elevated (4.8 mmol/L),

confirming tissue hypoperfusion and shock.

Thoracic radiography confirmed a unilateral pneumotho-
rax, and FAST ultrasound revealed a small volume of free
abdominal fluid. Serial ultrasonographic and hemody-
namic assessments were performed at two-hour intervals,
demonstrating no increase in abdominal fluid and indicat-
ing the absence of active hemorrhage (Kundu, Walton et
al. 2025).

Initial stabilization included peripheral intravenous cathe-
terization, fluid resuscitation with lactated Ringer’s solu-
tion (20 mL/kg) in combination with intravenous fluid
bolus administration (fluid bolus therapy), and oxygen
therapy via mask. Therapeutic thoracocentesis was per-
formed on the right side without sedation to avoid respi-
ratory depression, resulting in immediate improvement in
respiratory function. The hind limb wound was managed
by secondary intention healing, including initial lavage,
debridement, sterile bandaging, and daily dressing chang-
es.

Systemic antibiotic therapy with ampicillin—sulbactam
was administered. Pain management was achieved using
opioids in the acute phase, followed by cautious admin-
istration of NSAIDs after stabilization. Maintenance flu-
id therapy was continued, and serial monitoring included
heart rate, blood pressure, capillary refill time, lactate lev-
els, PCV, and repeated imaging when indicated.

The patient showed progressive clinical improvement
within the first hours of hospitalization, with stabilization
of vital parameters and no evidence of ongoing hemor-
rhage; therefore, surgical intervention was deemed unnec-
essary. After 24 hours, PCV increased to 28% and lactate
levels decreased, indicating improved perfusion. The dog
remained stable during 72 hours of hospitalization and was
discharged with adequate oxygenation, effective pain con-
trol, and ongoing wound healing. At one-week follow-up,
wound healing was satisfactory, and the patient had re-
turned to normal activity without complications (Herrero,
Schefer et al. 2021).

Polytrauma represents a critical condition in veterinary
medicine and may lead to multiple organ dysfunction syn-
drome (MODS) and death. Effective management based
on ABC principles and continuous monitoring plays a cru-
cial role in improving outcomes.
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In this case, supportive care, including fluid therapy, ox-
ygen supplementation, and thoracocentesis, resulted in
complete recovery without surgical intervention. These
findings are consistent with previous studies, including
Giunti et al. (2019), which demonstrated that early hemo-
dynamic and respiratory disturbances are associated with
mortality, and Balakrishnan et al. (2020), which supports
similar management strategies in small animal trauma pa-
tients. This case highlights that in stabilized patients, dy-
namic monitoring and conservative treatment can serve as
a safe alternative to surgery.

Conclusion

In dogs with polytrauma that achieve hemodynamic sta-
bility following initial resuscitation, conservative man-
agement—including targeted fluid therapy, pleural drain-
age when indicated, serial hemodynamic and imaging
assessments, effective analgesia, and appropriate wound
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care—can be a safe and effective approach. Clinical de-
cision-making should rely on continuous reassessment of
the patient’s condition and progression (Murgia, Troia et
al. 2019).
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