International Journal of Zoology and Animal Biology
MEDWIN PUBLISHERS ISSN: 2639-216X

Committed to Create Value for Researchers

Tibiotarsus Osteosynthesis Using Tie-in in Blue-Fronted Amazon
Parrot (Amazona aestiva)-Case Report

Zafalon-Silva B'*, Paula Morel A?% Ferreira Feyh M3, Tosetto Santin T*

Guiomara Stein G°, Teresinha Franca R® and Dahl Corcini C® Rz e

Volume 8 Issue 1
'DVM, MSC, Biologist, PHD Candidate, Curso de Medicina Veterinaria do Centro Universitario

Ritter dos Reis- UniRitter, Brazil

2pDVM, MSC, PHD Candidate, Universidade Federal de Pelotas- UFPel, Pelotas, RS, Brazil
3Veterinary Medicine Student, Curso de Medicina Veterinaria do Centro Universitario Ritter dos
Reis- UniRitter, Brazil

‘DVM, Hospital Veterinario Pet Fauna, , Brazil

SDVM, PHD, Hospital Veterinario Pet Fauna, Brazil

6DVM, PDH, Professor, Universidade Federal de Pelotas- UFPel, Brazil

Received Date: January 25, 2025
Published Date: February 06, 2025
DOI: 10.23880/izab-16000645

*Corresponding author: Bruna Zafalon-Silva, DVM, MSC, Biologist, PHD Candidate, Curso de Medicina Veterinaria do Centro
Universitario Ritter dos Reis- UniRitter, Av. Manoel Elias 2001, Passo das Pedras, CEP 91240-261, Porto Alegre, RS, Brasil, Tel:
+55(53)991440402; Email: brunazs@gmail.com

Abstract

In avian orthopedics, various conservative and surgical techniques are reported for fracture treatment, with the choice of
an appropriate osteosynthesis technique being challenging due to the biological, mechanical, and clinical aspects of each
species. Within this context, the objective of the present study is to report the use of Tie-in fixation in the treatment of a distal
diaphyseal tibiotarsus fracture in a Blue-fronted Amazon parrot (Amazona aestiva). The bird was presented with a history
of trauma due to a fall and radiographic examination revealed a complete, oblique fracture in the distal third of the right
tibiotarsus. Osteosynthesis was performed by an open fracture reduction and normograde insertion of a Kirschner wire into
the tibiotarsus. Subsequently, three additional Kirschner wires were inserted as a Type II external skeletal fixator. A external
bar made of polymethylmethacrylate (PMMA) was used to connect the intramedullary pin with the external fixator. Fracture
healing progression was monitored by radiographs at 21, 35, and 48 days postoperatively. By day 35, bone callus formation
and early remodeling were observed, prompting implant removal. It was concluded that the treatment was appropriate for the
patient, with biological, clinical, and mechanical factors contributing to the success of the therapy.

KeyWOI‘dS: Wild Animals; Non-Conventional Pets Orthopedics; Surgery; Parrots

Introduction breeding stock, or production birds) and wild birds [1-13].
Various conservative and surgical techniques are reported

In avian medicine, orthopedic conditions are common, for the treatment of fractures in birds, with the selection of
occurring in both birds under human care (pets, zoo birds, the most appropriate technique posing a challenge due to the
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biological, mechanical, and especially clinical aspects of each
species [12,14].

The tibiotarsus is one of the most important long bones
in the biomechanics of pelvic limb movement in birds and
is frequently affected by traumatic injuries [1]. Thus, the
treatment of tibiotarsal fractures in birds can be performed
conservatively or surgically, with the animal’s size being
a determining factor in the choice of orthopedic treatment
[4,10]. Among the implants indicated for the treatment of
tibiotarsal fractures in birds, lightweight implants—either
external or internal—are recommended, including the use of
intramedullary pins (IMPs) and/or external skeletal fixators
(ESFs) [6,9,8].

When the ESF is interconnected with an intramedullary
pin through the use of an external connecting bar, a hybrid
fixation known as Tie-in is established. This technique
may represent a promising option for stabilizing long bone

fractures in birds [1,3]. In this context, the present study aims
to report the use of Tie-in external skeletal fixation for the
treatment of a distal diaphyseal fracture of the tibiotarsus in
a Blue-fronted Amazon parrot (Amazona aestiva).

Case Report

A two-month-old, 330-gram (g) pet Blue-fronted
Amazon parrot (Amazona aestiva) presented with a history
of trauma due to a fall. Physical examination revealed
functional impairment of the limb, angular deviation,
hematoma, pain, and swelling in the distal region of the right
tibiotarsus, as well as local crepitation. Following sedation
with isoflurane to effect and analgesia with butorphanol
(1 mg/kg), radiographic examination in two orthogonal
projections (craniocaudal and mediolateral) confirmed a
complete, short oblique fracture in the distal third of the
right tibiotarsus (Figure 1).

Hospital Veterinario Pet Fauna).

Figure 1: Radiographic image of a complete, short oblique fracture in the distal third of the right tibiotarsus in a Blue-fronted
Amazon parrot (A. aestiva). A. Mediolateral radiographic projection; B. Craniocaudal radiographic projection. (Source:

Treatment was initiated with analgesic therapy using
butorphanol (1 mg/kg, BID, IM, for 9 days), dipyrone (25
mg/kg, TID, PO, for 15 days), and meloxicam (0.5 mg/kg, SID,
IM, for 7 days), combined with comfort stabilization through
a preoperative Robert Jones bandage for the osteosynthesis
of the right tibiotarsus.

After four days of stabilization and analgesia, the
surgical osteosynthesis procedure was performed. Pre-
anesthetic medication was administered intramuscularly
with butorphanol (1 mg/kg), followed by venoclysis of the
ulnar vein using a 26G catheter. Anesthetic induction and
maintenance were achieved with isoflurane inhalation to
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effect, vaporized in 100% oxygen using a Baraka system with
a calibrated vaporizer. After induction, a femoral perineural
block guided by a peripheral nerve stimulator was performed
using lidocaine (4 mg/kg) without a vasoconstrictor in the
right pelvic limb.

With the patient in dorsal recumbency, feathers were
removed from the medial femur to the distal tibiotarsus
region. Antisepsis was performed using 70% alcohol and
4% chlorhexidine in the area. For osteosynthesis, a medial
approach to the distal tibiotarsus near the fracture site was
made, involving retraction of the gastrocnemius and adjacent
muscles. The fracture was then openly reduced, exposing the
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proximal and distal fragments.

A 0.8 mm Kirschner wire was inserted normograde into
the medullary canal of the tibiotarsus, achieving reduction
and initial stabilization of the fracture. Subsequently, three
0.8 mm Kirschner wires were placed in a Type Il external
skeletal fixator arrangement: one in the proximal diaphyseal
region and two distal to the fracture site. A small external
bar made of polymethylmethacrylate (PMMA) was then
constructed, connecting the intramedullary pin to the
external fixator to achieve the Tie-in configuration (Figure
2A).

Local dermorrhaphy was performed using 4-0
monofilament nylon with simple interrupted sutures.
Postoperative management included radiographic control at
24 hours (Figures 3A & 3B), which demonstrated appropriate
alignment and fracture apposition of the tibiotarsus with a
minor displacement of the tarsal bone in the distal region,
without any functional impairment. During the postoperative
dressing change, early functional recovery of the limb was
already evident (Figure 2B).

Figure 2: Postoperative image of the tibiotarsus region
of a A. aestiva. A. Final appearance following Tie-in
implementation in the right tibiotarsus. B. Patient 24 hours
post-surgery, showing limb movement and early functional
use with mild weight-bearing. (Source: Zafalon-Silva, B.).

Treatment was initiated with analgesic therapy using
butorphanol (1 mg.kg™, BID, IM, for 9 days), dipyrone (25
mg.kg™?, TID, PO, for 15 days), and meloxicam (0.5 mg.kg™,
SID, IM, for 7 days), combined with comfort stabilization
through a preoperative Robert Jones bandage for the
osteosynthesis of the right tibiotarsus.

After four days of stabilization and analgesia, the
surgical osteosynthesis procedure was performed. Pre-
anesthetic medication was administered intramuscularly
with butorphanol (1 mgkg™), followed by venoclysis of the
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ulnar vein using a 26G catheter. Anesthetic induction and
maintenance were achieved with isoflurane inhalation to
effect, vaporized in 100% oxygen using a Baraka system with
a calibrated vaporizer. After induction, a femoral perineural
block guided by a peripheral nerve stimulator was performed
using lidocaine (4 mg.kg™") without a vasoconstrictor in the
right pelvic limb.

With the patient in dorsal recumbency, feathers were
removed from the medial femur to the distal tibiotarsus
region. Antisepsis was performed using 70% alcohol and
4% chlorhexidine in the area. For osteosynthesis, a medial
approach to the distal tibiotarsus near the fracture site was
made, involving retraction of the gastrocnemius and adjacent
muscles. The fracture was then openly reduced, exposing
the proximal and distal fragments.A 0.8 mm Kirschner wire
was inserted normograde into the medullary canal of the
tibiotarsus, achieving reduction and initial stabilization of the
fracture. Subsequently, three 0.8 mm Kirschner wires were
placed in a Type II external skeletal fixator arrangement: one
in the proximal diaphyseal region and two distal to the fracture
site. A small external bar made of polymethylmethacrylate
(PMMA) was then constructed, connecting the intramedullary
pin to the external fixator to achieve the Tie-in configuration
(Figure 2A). Local dermorrhaphy was performed using
4-0 monofilament nylon with simple interrupted sutures.
Postoperative management included radiographic control at
24 hours (Figures 3A & 3B), which demonstrated appropriate
alignment and fracture apposition of the tibiotarsus with a
minor displacement of the tarsal bone in the distal region,
without any functional impairment. During the postoperative
dressing change, early functional recovery of the limb was
already evident (Figure 2B).

Figure 3: Postoperative image of the tibiotarsus region
of a A. aestiva. A. Final appearance following Tie-in
implementation in the right tibiotarsus. B. Patient 24
hours post-surgery, showing limb movement and early
functional use with mild weight-bearing. (Source: Hospital
Veterinario Pet Fauna).
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The progression of bone consolidation was monitored
through mediolateral and craniocaudal radiographs at 21,
35, 48, and 91 days postoperatively. From the first follow-up
at 10 days for dermorrhaphy suture removal, the patient was
active, exhibited mobility in the affected limb, and showed
no noteworthy changes near the implant sites. At 35 days,
the presence of callus formation and the onset of remodeling

were observed, prompting the recommendation for implant
removal. The skin at the implant insertion sites showed
minor crust formation, which was clinically insignificant. At
48 days postoperatively, the implants were removed, and the
patient was discharged for physical activities (Figure 4). At
this time, meloxicam (0.5 mg/kg, IM) was administered, and
dipyrone (25 mg/kg, PO, BID) was prescribed for 3 days.

Pet Fauna).

Figure 4: Radiographic images showing consolidation and remodeling of the right tibiotarsus in a A. aestiva at 48 days
postoperatively. A. Mediolateral radiographic projection; B. Craniocaudal radiographic projection. (Source: Hospital Veterinario

-

Figure 5: Radiographic images of the right tibiotarsus in a A. aestiva at 91 days postoperatively. The distal region shows the
presence of a bony callus in the distal third and remodeling of the tibiotarsus. A. Mediolateral radiographic projection; B.
Craniocaudal radiographic projection. (Source: Hospital Veterinario Pet Fauna).
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At 91 days postoperatively, a follow-up surgical review
was conducted for radiographic evaluation and clinical
discharge of the patient (Figure 5). Radiographic examination
revealed proper consolidation of the tibiotarsus with the
presence of a callus in the distal third, leading to the patient’s
discharge.

Discussion

The patientin thisreportdemonstrated good progression
with the use of the Tie-In hybrid fixator. According to studies,
the use of external skeletal fixation (Type II) is relatively
well-tolerated by animals, promoting early ambulation and
preventing muscle atrophy, as observed in this case [15].
The use of hybrid fixators, such as the Tie-In, where the
intramedullary pin is connected to the external fixator, offers
advantages such as reduced intramedullary pin migration,
lightweight construction, and the possibility of dynamization
[3,8,11]. This technique ensures proper bone alignment and
prevents rotational forces on the fracture site.

Performing osteosynthesis techniques can be
challenging due to implant weight, mechanical properties
of the bones, and patient behavioral characteristics such as
implant avulsion or pecking at external components [8]. As
employed in this case, the Tie-In technique is particularly
advantageous for birds due to their light and delicate bone
structure and the dynamization potential of the implant.
The intramedullary pin provides internal support, while the
external Kirschner or Schanz wires add external stability,
preventing fragment displacement and excessive mobility
[3]- This promotes proper bone consolidation and allows
for faster functional recovery, with young birds being more
prone to early consolidation [7].

A relevant study supporting the choice of implants
for this patient was conducted by Khan et al. (2015),
who evaluated the effectiveness of Tie-In stabilization
for tibiotarsus fractures in chickens. The results showed
that Tie-In use facilitated fracture consolidation without
deformity or functional compromise of the affected limb,
resulting in high surgical success rates and rapid functional
recovery. Similarly, the present case demonstrated early limb
functionality and relatively rapid clinical and radiographic
consolidation, likely associated with biological factors,
effective analgesia, the bird’s high metabolism, and young
age.

In this context, fracture consolidation in young birds is a
complex process critical for adequate recovery after trauma.
A bird’s ability to repair fractures depends on factors beyond
age, including fracture location, bone type, and the extent of
surrounding tissue damage [11]. In this patient, hard callus
formation began approximately 20 days postoperatively;
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however, the exact repair time in birds can vary considerably.
The literature does not provide an exact timeframe applicable
to the taxonomic group, but an estimate can be made based
on general information about fracture consolidation in young
birds from various studies [8].

A study by Stahl, et al. concluded that consolidation
could take several weeks to months for complete resolution.
Early restoration of normal pelvic limb function in birds
minimizes potential complications such as muscle atrophy,
limb contracture, and pododermatitis development [9]. In
this case, limb functionality returned within 24 hours post-
surgery, progressing gradually to full recovery. Hard callus
formation in this patient’s tibiotarsus was observed in the
first radiographic evaluation at 21 days postoperatively.
Due to increased vascularization and bone metabolism in
birds, osteogenesis occurs more rapidly, with healing often
progressing within 21 days. Other studies, such as West, et
al. report extensive cartilaginous callus formation as early as
15 days post-fracture. However, as in mammals, bone healing
depends on several factors, including vascular integrity,
infection presence, fragment displacement, and mobility at
the fracture site [8].

In this patient, the remodeling process (bone cells
replacing the repair tissue with new bone) began at 35
days, with progression observed in imaging up to 90 days
postoperatively. However, bone remodeling can take several
additional weeks or months following consolidation [2,13].
Implant selection is a key determinant for successful
consolidation, whether internal or external. For this case,
a combination of an external skeletal fixator (ESF) and an
intramedullary pin (IMP) using the Tie-In technique was
selected.

According to the literature, fractures in parrots can be
treated with external skeletal fixators, providing adequate
stability and supportfor fractured bones during consolidation
[1,8]. This technique involves external devices such as pins or
wires, bars, and/or rings secured to the bone using stainless
steel or durable materials like polymethylmethacrylate, as
used in this clinical case [1,2]. The use of external skeletal
fixators has proven effective in treating fractures in various
bone regions, including the tibiotarsus, tarsometatarsus,
humerus, and radius-ulna in parrots [1,2,8].

Among the potential complications of Tie-In use are
infections and inflammation from pin insertion in soft
tissues and implant rejection. Additionally, inadequate
fracture stabilization can result in permanent bone
deformity and functional impairment of the affected limb
[1]. These issues were not observed in this patient. During
the postoperative period, prophylactic meloxicam, a COX-2
selective nonsteroidal anti-inflammatory drug (NSAID), and
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an antibiotic from the quinolone class (enrofloxacin) were
prescribed for five days.

Osteosynthesis procedures may warrant antimicrobial
treatment for 7-10 days, particularly in cases involving
transoperative contamination or complications with
osteomyelitis risk, requiring treatment to extend to two
weeks or more [8]. For this patient, antimicrobial treatment
was advised due to soft tissue invasion by the Tie-In system
and challenges in cleaning pin insertion sites, given the
patient’s size and implant proximity.

Pre-, intra-, and postoperative analgesia is essential
for treatment success and patient welfare. Multimodal
analgesia, combining opioids and NSAIDs, was administered
in this case. NSAIDs offer analgesic, anti-inflammatory, and
antipyretic properties, frequently used for managing acute
and chronic pain in birds. Commonly employed NSAIDs,
such as meloxicam and carprofen, reduce pain and enhance
welfare in birds undergoing surgical procedures [8,11] as
observed in this case.

In addition to NSAIDs, other analgesic strategies include
opioid administration, local anesthetics, and nerve blocks,
as performed in this case. Opioids like buprenorphine and
butorphanol effectively control acute pain in birds, providing
comfort and promoting early limb functionality, though
dosage and administration intervals must be adjusted to
avian physiology. For nerve block in this patient, lidocaine, a
local anesthetic, was used to block pain conduction, employed
during surgical procedures or as analgesic support. Nerve
blocks, such as femoral or sciatic nerve blocks in avian pelvic
limb surgeries, reduce pain effectively, as demonstrated in
this case [5].

Conclusion

The use of a Tie-In external skeletal fixator for
tibiotarsus fracture repair in a Blue-fronted Amazon
parrot was appropriate, without surgical or postoperative
complications, resulting in successful surgical outcomes and
patient recovery. Biological, clinical, and mechanical factors,
both pre- and postoperative, such as overall health, adequate
nutrition, age, and care during the recovery period, play a
significant role in bone consolidation and surgical success.
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