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ABSTRACT

Background: The Brazilian fox (Pseudalopex vetulus, Lund 1842) is a naturally endemic specie of the Brazilian savanna 
vegetation. Due to the rapid destruction of its habitat, the specie is considered “vulnerable” and subject to different kinds 
of trauma that usually results in fractures and dislocations. Among the methods of fractures fixation, highlights the exter-
nal skeletal fixator intramedullary pin “tie-in” which consists of the intramedullary pin associated to the external fixator. 
The aim of the present report was to describe the case of a Brazilian fox with a comminuted tibial fracture, submitted to 
osteosynthesis using an external skeletal fixator intramedullary pin “tie-in”.
Case: It was attended an exemplar of Pseudalopex vetulus, male, young adult, with 3.9 kg body weight and history of 
functional impotence of the left hindlimb. At the physical and orthopedic evaluations were observed loss of bone continu-
ity and crepitus in tibial region, and the presence of a contaminated lacerating skin wound about 3 cm in diameter in the 
lateral side of the injured limb. Craniocaudal and mediolateral radiographic projections of the left hindlimb revealed the 
presence of a complete comminuted fracture at the proximal and distal shaft of the left tibia; and a complete transverse 
fracture at mid shaft of the left fibula. Due to this, the animal was submitted to fracture fixation using an external skeletal 
fixator intramedullary pin “tie-in”. For the surgical procedure, broad trichotomy and antisepsis of the left hindlimb were 
performed, followed by a longitudinal incision on the medial side of the tibia. After bone fragments identification, was real-
ized the retrograde positioning of a Steinmann pin of 3.0 mm in diameter toward the proximal epiphysis. Subsequently, the 
pin was externalized in the parapatelar region and then replaced toward the distal epiphysis. The intramedullary pin was not 
cut, but folded and attached to the transcortical pins of the unilateral external skeletal fixator using polymethylmethacrylate 
acrylic resin. For the unilateral external skeletal fixator were placed four Kirschner pin of 1.5 mm in diameter.  Of these, 
two pins were placed at the proximal bone segment of the fracture, and two at the distal one.  The central bone segment 
was not transfixed by pins.  Radiographic postoperative examination revealed fracture reduction with good alignment of the 
bone fragments. The metallic implants were also well positioned.  Bone healing was verified at 150 days postoperatively. 
At this moment, radiographic examination revealed calcified and ossified bone callus, and the maintenance of bone axis. 
The animal was reintroduced to nature.
Discussion: The external skeletal fixator intramedullary pin “tie-in” features biomechanical superiority to both intramedullary 
and external skeletal fixator pin, since it resists to rotational, bending and axial forces that act at the fracture. Additionally, 
it is a less expensive fracture fixation method, especially when replacing the lateral connecting rod by polymethylmethac-
rylate acrylic resin. It was concluded that the external skeletal fixator intramedullary pin “tie-in”can be considered viable 
in small wild mammals, such as the Brazilian fox (Pseudalopex vetulus), since it enabled the bone healing and the limb 
functionality. Further studies with a greater number of individuals, however, are necessary to evaluate the real applicability 
of the fracture fixation method.
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INTRODUCTION

The Brazilian fox (Pseudalopex vetulus, Lund 
1842) is a naturally endemic specie of the Brazilian 
savanna vegetation. Because of the rapid destruction 
of its habitat, the specie is considered “vulnerable” and 
subject to different kinds of trauma that usually results 
in fractures and dislocations [3,6]. The anatomical con-
formation of these animals with long limbs predisposes 
the occurrence of long bones fractures, which often 
require surgical approach.

Among the fracture fixation methods, stands 
out the external skeletal fixator intramedullary pin “tie-
in”, which consists of the association of intramedullary 
pin to an unilateral external skeletal fixator, due to its 
many advantages over such fixation methods when 
used alone [1,5,7].

The aim of the present report is to describe 
the case of a Brazilian fox (P. vetulus) submitted to a 
comminuted tibial fracture fixation using an external 
skeletal fixator intramedullary pin “tie-in” with satis-
factory bone healing postoperatively and full functional 
recovery of the injured limb.

CASE

It was attended an exemplar of Pseudalopex 
vetulus, male, young adult, with 3.9 kg body weight and 
history of functional impotence of the left hindlimb. At 
the physical and orthopedic evaluations were observed 
loss of bone continuity and crepitus in tibial region, 
and the presence of a contaminated lacerating skin 
wound about 3 cm in diameter in the lateral side of 
the injured limb.

Craniocaudal and mediolateral radiographic 
projections of the left hindlimb revealed the presence 
of a complete comminuted fracture at the proximal and 
distal shaft of the left tibia; and a complete transverse 
fracture at mid shaft of the left fibula (Figure 1 A & B).

Due to this, the animal was subjected to the 
tibial fracture fixation using an external skeletal fixator 
intramedullary pin “tie-in”. For this, premedication was 
performed with 0.015 mg kg-1 of acepromazine (Ace-
pran 0.2%®)1 and 0.3 mg kg-1 of morphine (Dimorf®)2, 
both administered intramuscularly. The anesthetic 
induction was performed with propofol dose effect 
(Propovan®)2, administered intravenously, and the 
maintenance with isoflurane (Isoforine®)2 diluted in 
oxygen. For the surgical procedure, broad trichotomy 
and antisepsis of the left hindlimb were performed, 

followed by a longitudinal incision on the medial side 
of the tibia. After bone fragments identification, was 
realized the retrograde positioning of a Steinmann pin 
of 3.0 mm in diameter toward the proximal epiphysis. 
Subsequently, the pin was externalized in the parapate-
lar region and then replaced toward the distal epiphysis. 
The intramedullary pin was not cut, but folded and at-
tached to the transcortical pins of the unilateral external 
skeletal fixator using polymethylmethacrylate acrylic 
resin (Figure 2 A & B). For the unilateral external 
skeletal fixator were placed four Kirschner pin of 1.5 
mm in diameter.  Of these, two pins were placed at the 
proximal bone segment of the fracture, and two at the 
distal one.  The central bone segment was not transfixed 
by pins (Figure 2 A & B).

After tibial fracture fixation, was performed the 
suture of the anatomical planes as routine. Postopera-
tive management consisted of 30 mg kg-1 of cephalothin 
(Cefalotina sódica)3, subcutaneously, BID, for 30 days; 
2 mg kg-1 of tramadol hydrochloride (Tramadon®)2, 
subcutaneously, BID, for seven days; and 2 mg kg-1 
of ranitidine hydrochloride (Cloridrato de ranitidina)4, 
subcutaneously, BID, for 30 days. The cleaning of the 
surgical wound and the pins was carried out every two 
days using 0.9% saline.

Radiographic postoperative examination re-
vealed fracture reduction with good alignment of the 

Figure 1. Perioperative craniocaudal (A) and mediolateral (B) 
radiographs of the left tibia and fibula of the Brazilian fox. Note 
the complete comminuted fracture at the proximal and distal shaft 
of the tibia with a slight deviation of the bone shaft; and a complete 
transverse fracture at the mid shaft of the fibula.
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bone fragments. The metallic implants were also well 
positioned (Figure 2A & B).

The animal was evaluated every 30 days until 
bone healing on day 150 after surgery, when calcified 
and ossified bone callus were observed, with no vis-
ible fracture lines, along with the maintenance of the bone 
axis (Figure 3 A & B). At this moment, the animal was 
reintroduced to to its habitat.

DISCUSSION

The external skeletal fixator intramedullary 
pin “tie-in” features biomechanical superiority to both 
intramedullary and external skeletal fixator pin, since 
it resists to rotational, bending and axial forces that act 
at the fracture [2,7]. Additionally, it is a less expensive 
fracture fixation method, especially when replacing the 
lateral connecting rod by polymethylmethacrylate acrylic 
resin [5], as used in this case.

Although restored limb functionality, the bone 
healing time in the present case was considered superior 
to that described for small animals [4,8]. It is noted, 

Figure 2. Immediate postoperative craniocaudal (A) and 
mediolateral (B) radiographs of the left tibia and fibula of the 
Brazilian Fox. Note the external skeletal fixator intramedullary pin 
“tie-in” and the proper alignment of the bone shaft.

Figure 3. Postoperative craniocaudal (A) and mediolateral (B) 
radiographs within 30 days of the left tibia and fibula of the 
Brazilian Fox. Note the calcified bone callus and the absence of 
the fracture line with proper alignment of the bone shaft.

however, not be a normal pattern for comparison, since 
there are no studies with a sufficient number of indi-
viduals that describe the average bone healing time for 
the specie. Nevertheless, bone healing occurred without 
complications and the need of additional clinical or surgi-
cal intervention.

It was concluded that the external skeletal fixator 
intramedullary pin “tie-in” can be considered feasible in 
small wild mammals, such as the Brazilian fox (Pseuda-
lopex vetulus), since it enabled the bone healing and the 
limb functionality. However, further studies with a greater 
number of individuals are necessary to evaluate the real 
applicability of the fracture fixation method.
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