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ABSTRACT

Background: Locking bone plates for internal fixation are characterized by plates with a locknut by screwing in a threaded
chamber. The increased stability associated with less vascular lesion contribute to the lower risk of complications and
makes the locking bone plates especially interesting in fracture management of wild animals to be reintroduced into nature.
The aim of this report is to describe the case of a black capuchin monkey with a femoral fracture, submitted to internal
fixation using locking plate, with a satisfactory postoperative evolution, characterized by the bone consolidation and full
recovery of the function of the member.

Case: An exemplar of an adult male black capuchin monkey (Sapajus nigritus) with 4.2 kg of body weight was presented
due to a comminuted, diaphyseal fracture of the left femur. The animal was then submitted to internal fixation of the femoral
fracture using a 2.0 mm locking plate with 11 holes. For the internal fixation, the plate was contoured and positioned on
the lateral surface of the bone. In addition, four locking screws were inserted through both cortices in the proximal bone
segment, while other three locking screws were inserted in the distal bone segment. Two of the distal locking screws were
inserted through both bone cortices, while one of them were inserted through only one bone cortical. The animal showed
complete functional recovery of the left hind limb at 30 days postoperatively. Despite this, it was visualized at the radio-
graphic examination a partial release of the plate from the distal bone segment. Due to this, the animal was submitted to
another surgical intervention to replace the distal locking screws by bicortical locking screws. The animal showed hind limb
weight support at the second day postoperatively. The complete functional recovery of the left hind limb, however, was
verified at 26 days postoperatively. In this moment, it was performed a new radiographic examination, which allowed the
visualization of bone consolidation, and the animal was reintroduced into its natural habitat.

Discussion: The choice of the bone plate may play a fundamental role in the bone healing process. Among many bone
plates configuration, locking plates are highlighted, as they offer greater angular stability to the fracture and result in less
injuring periosteum and blood vessels. In addition, other methods for internal fixation are related to numerous postopera-
tive complications. Despite the low rate of complications of the locking system, in the present case, it was visualized the
partial release of the plate from the distal bone segment, which is probably related to the higher concentration of load near
the sniffle joint, and the early release of one monocortical screw. The use of monocortical screws is permissible when
properly locked in the threaded chambers of the plate. In the present case, however, it is believed that the early release of the
distal monocortical screw is probably related to the incompletely screw head locked in the threaded chamber of the plate.
Therefore, the use of bicortical screws should be preferred even using locking systems, especially in anatomical regions
subjected to a higher concentration of load, as near the sniffle joint. In addition, it is concluded that the locking plate may
be a viable option for the treatment of long bone fractures in wild animals, in particular femoral fractures of specimens of
black capuchin monkey (Sapajus nigritus).
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INTRODUCTION

The black capuchin monkey (Sapajus nigritus)
belongs to the Order Primates, Family Cebidae, and
it is as endemic species from Brazil [4]. The presence
of these animals in transition areas between the wild
and urban environments exposes them to trauma of
different etiologies, such as road traffic accidents [4,8].

Such trauma can result in orthopedic injuries,
as long bones fractures, which may require surgical
repair. Different orthopedic techniques have been
described for fractures fixation in wild animals, based
on the peculiarities of each species [8]. In addition,
most surgical techniques currently pursue biological
approaches with minimal lesion to the soft tissue, in
order to promote faster bone consolidation with lower
risk of complications, especially in those wild animals
to be reintroduced to the nature [8].

In this context, the use of locking plates offers
the benefit of limiting the contact between the im-
plant and the bone, and consequently minimizing the
vascular injury to the bone [12]. The locking plates
also promote great angular stability to the fractures,
especially complex fractures located in long bones
with great muscular coverage, such as the femur and
the humerus [12], since the screw head is locked in the
locking plate with a locknut by screwing in a threaded
chamber in the plate [5].

The aim this report is to describe the case of a
black capuchin monkey (Sapajus nigritus), presented
due to a femoral fracture, submitted to internal fixation
using locking plate, and with satisfactory postoperative
follow-up, characterized by complete bone consolida-
tion of the femur and full recovery of the locomotor
function of the hind limb.

CASE

An exemplar of an adult male black capuchin
monkey (Sapajus nigritus) with 4.2 kg of body weight
was presented due to history of functional impotence
of the left hind limb.

At the physical and orthopedic examinations,
using chemical restraint with 0.3 mg kg of midazolam
(Dormonid®)' and 10 mg kg of ketamine (Dopalen®)?,
both intramuscularly, were verified absence of the con-
tinuity of the bone and crepitus on the middle shaft of
the left femur. All other clinical parameters presented
were within the normal range reported for the species.

Due to these findings, a radiographic examina-
tion was performed on the lateral and craniocaudal
projections, which allowed the visualization of a com-
minuted, diaphyseal fracture of the left femur (Figure 1).

The animal was then submitted to internal
fixation of the femoral fracture using a 2.0 mm lock-
ing plate with 11 holes (Focus Orthopedic Implants®).

For the internal fixation, a craniolateral appro-
ach to the femur was performed, according to Piermat-
tei et al. [14]. After the bone exposure and fracture
reduction, the plate was contoured and positioned on
the lateral surface of the bone. Four locking screws
were inserted through both cortices in the proximal
bone segment, while other three locking screws were
inserted in the distal bone segment. Two of the distal
locking screws were inserted through both bone corti-
ces (bicortical screws), while one of them were inserted
through only one bone cortical (monocortical screw).
In addition, an interphragmentary screw was positioned
in the distal bone segment (Figure 2).

Afterwards, the suture of the fasciae latae was
performed with 3-0 poliglecaprone 25 in a simple
continuous pattern, followed by the suture of the subcu-
taneous and skin with, respectively, 3-0 poliglecaprone
25 in a Cushing pattern, and 2-0 polyamide (nylon) in
a single interrupted pattern.

At the immediate postoperative radiographic
examination, it were visualized the presence of the
plate on the lateral surface of the femur from the greater
trochanter region to immediately proximal to the lateral
femoral epicondyle, as well as a good reduction of the
fracture and the alignment of the bone axis.

For the postoperative period, it were prescribed
5 mg kg of enrofloxacin (Baytril® 5%)*, every 8 h,
intramuscularly, and 4 mg kg of tramadol hydrochlo-
ride (Tramadol hydrochloride 50 mg/mL)3, every 8 h
associated to 25 mg kg dipyrone (Analgex V®0,5 g/
mL)%, every 8 h, both by the subcutaneous route. In
addition, it was performed a Robert Jones bandage,
and the animal was kept restricted in a cage of 2 m
wide x 2.5 m long x 1.5 m high.

The animal showed increased hind limb weight
support at 5 days postoperatively. The complete functional
recovery of the left hind limb, however, was verified at 30
days postoperatively. Despite this, it was visualized at the
radiographic examination the implant failure, characteri-
zed by the partial release of the plate from the distal bone
segment, and consequently the loss of bone alignment.
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Due to this, the animal was submitted to ano-
ther surgical intervention. After the approach described
earlier, the locking screws inserted in the distal bone
segment were removed. Then, the fracture was reduced
and the same locking plate was repositioned on the la-
teral surface of the bone. At this moment, all the distal
locking screws were inserted through both bone cortices.

Atimmediate postoperative radiographic exa-
mination, it were visualized the presence of the plate
on the lateral surface of the femur, as well as a good
reduction of the fracture and the realignment of the
bone axis. At the craniocaudal radiographic projection,
however, it was visualized a discrete lateral deviation
of the distal bone segment with an adjacent bone pro-
liferation (Figure 3).

For the second postoperative period, it were
prescribed the same drugs administered at the previous
postoperative period. In addition, a Robert Jones ban-
dage was again performed, and the animal was kept
restricted in the same previous cage for 26 days.

The animal showed hind limb weight support
at the second day postoperatively. The complete func-
tional recovery of the left hind limb, however, was
achieved at 26 days postoperatively. In this moment,
it was performed a new radiographic examination,
which allowed the visualization of bone consolidation.

Due to the clinical and radiographic findings,
the animal was reintroduced into its natural habitat.

DISCUSSION

The choice of the bone plate may play a fun-
damental role in the bone healing process [3]. Among
many bone plates configuration, locking plates are
highlighted, as they offer greater angular stability to
the fracture when compared to the dynamic plates or
the low contact dynamic plates [2] due to locknut by
screwing in a threaded chamber of the plate [7,11].

Additionally, the locking plates do not require
close contact between the plate and the bone, which
eliminate the need for the contouring of the plate to
the bone [7], and consequently result in less injuring
periosteum and blood vessels [1,6]. Regarding the
treatment of fractures in wild animals, the possibility
of a less precise contour of the plate is also a great
advantage of the locking plates due to the lack of
anatomical description of the bones in several species.

The low contact between the plate and the bone
favours, therefore, the positioning of these implants in
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Figure 1. Radiographic examination of a black capuchin monkey (Sapajus
nigritus). A- The craniocaudal projection shows a comminuted fracture in
the distal shaft of the left femur. B- The lateral projection shows the pres-
ence of two bone fragments near the focus of the fracture.

A B

Figure 2. Immediate postoperative radiographic examination of a black
capuchin monkey (Sapajus nigritus). A- The craniocaudal projection
shows the alignment of the bone axis and the presence of the plate on the
lateral surface of the femur. B- The lateral projection shows bone axis
alignment and the presence of an interfragmentary screw in the segment
distal of the fracture.

wild animals. In the present case, the locking plate was
positioned on the lateral surface of the femur without
difficulties or the need for additional bone intervention,
such as ostectomies.

The aforementioned advantages of the locking
plates allow a shorter time for bone healing compared
to other conventional methods for internal fixation
[6,9], which is an important aspect to be considered
for the treatment of fractures in wild animals to be
reintroduced into nature.



G.H.F. Barranco, M.S.F. Villela, G.H. Oliveira, et al. 2018. Femoral Osteosynthesis in Black Capuchin Monkey (Sapajus nigri-

tus) using Locking Plate.

Acta Scientiae Veterinariae. 46(Suppl 1): 256.

Figure 3. Second immediate postoperative radiographic examination of a
black capuchin monkey (Sapajus nigritus). A- The craniocaudal projec-
tion shows a discrete lateral deviation of the distal shaft of the left femur.
B- The lateral projection shows a great bone callus, and the maintenance
of the positioning of the metallic implants.

The locking plates also promote rigid internal
fixation and dispense the need of external implants, as
external skeletal fixators, in several clinical situations,
even as in exposed fractures or in the presence of 0s-
teomyelitis [15]. In addition, external skeletal fixators
are not easy to handle in wild animals and its use is
related to numerous postoperative complications due
to the behavior of the wild animals [1]. In comparison,
the rate of complications with the use of locking plates
in fractures can be minimal [13].

Despite the low rate of complications with
the use of locking plates, in the present case, it was
visualized the partial release of the plate from the
distal bone segment, which is probably related to the
higher concentration of load near the sniffle joint and

the early release of one monocortical screw, inserted
in the distal bone segment [15].

The use of monocortical screws is permissible
when using the locking system, since it has a monobloc
effect in which all screws, when properly locked in the
threaded chambers of the plate, are forced at the same
time and therefore resist the pulling force [5].

In the present case, however, it is believed that
the early release of the distal monocortical screw is pro-
bably related to the incompletely screw head locked in
the threaded chamber of the plate. The implant failure
resulted in a single point of fixation to the bone with
consequent lower rolling resistance and weakening of
the fracture stability [10,12].

Therefore, the use of bicortical screws should
be preferred even using locking systems, especially in
anatomical regions subjected to a higher concentration
of load, as near the sniffle joint. In addition, despite
this complication, it is concluded that the locking plate
may be a viable option for the treatment of long bone
fractures in wild animals, in particular femoral fractu-
res of specimens of black capuchin monkey (Sapajus
nigritus). Additional studies with larger sample num-
bers, however, are necessary for the verification of the
real applicability of the locking system in the species.
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