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A fracture refers to the occurrence of a break or interruption in the bone. The prevalence of long
bone fractures in cats is on the rise due to the expanding population of domestic felines. The femur
accounts for approximately 50.82% of long bone fractures, followed by the tibia-fibula at 29.05%, the
radius-ulna at 10.61%, and the humerus at 9.5%. Motor vehicle accidents are the majority of fracture
causes, accounting for 42.55% of cases. In contrast, dog biting, falls, and other accidents contribute
to0 12.76%, 4.25%, and 6.38% of fractures, correspondingly. Numerous treatments exist for managing
fractures, including cerclage and Kirschner (K) wires, external skeletal fixation (ESF), bone plates,
intramedullary pins, interlocking nail implantation, and the utilization of a combination bone plate-
intramedullary pin construct, etc. The bone plating system is a modern and efficient method of
internal fixing. There are many plating technologies that may be utilized for the purpose of
correcting long bone fractures in felines such as dynamic compression plates (DCP), limited contact
dynamic compression plate (LC-DCP), veterinary cuttable plates (VCP), locking plates, etc. In
comparison to alternative fixation procedures, bone plates exhibit a superior recovery rate and a
reduced incidence of post-operative complications. This study aims to exhibit different types of bone
plates for the efficient execution of bone plating surgery and examine the effectiveness of bone

plating systems in the treatment of long bone fractures in felines.

Copyright ©2025 by authors and BAURES. This work is licensed under the Creative Commons Attribution International License (CC By 4.0).

Introduction

Pet animal rearing has gained popularity throughout
the world. People are keeping pet dogs and cats for
leisure purposes or companionship. However, the
ownership of cats as pets has increased in recent years,
surpassing the number of owned dogs. Veterinary
practitioners and experts are facing a rise in the
frequency and diversity of fractures in cats, particularly
in the humerus, radius-ulna, femur, and tibia-fibula, due
to the large feline pet population. Cats are considered
suitable candidates for orthopedic procedures due to
their tiny size, low activity level, and their capacity to
shift weight and safeguard a damaged leg. While feline
orthopedics has similarities with treating canine bone
fractures, it is important to note that cats have unique
characteristics that require different approaches in the
patient and fracture therapy (Scott et al., 2022; Hossain
& Kayesh, 2014; Harari, 2002). A fracture occurs when
there is a breakdown of bone continuity, either with or
without fragment dislocation. There are usually variable
degrees of soft tissue injury along with ripped arteries,
bruising, lacerated periosteum, and contused nerves

(Mahajan et al., 2015). The primary goal of fracture care
is to achieve and sustain the alignment of fracture
pieces as closely as possible to their natural anatomical
location. This will facilitate the healing of the bone and
soft tissues, ultimately restoring function to the
damaged area (Presnell, 1978). Fracture care has
developed over the last 50 years from traditional
traction and counter-traction procedures to approaches
utilizing internal fixation to facilitate an early return to
limb function. Implant usage has evolved from
meticulously  reconstructing each fracture to
recognizing the benefits of preserving the fracture site,
leading to the development of procedures for
'biological fracture fixation' (Shales, 2008). The choice
of a fixation method for these fractures is determined
by the patient's size, the sturdiness of the fracture in
the axial direction, any other musculoskeletal injuries
present, and the state of the surrounding soft tissues
(Slatter, 2003). Biological osteosynthesis techniques for
treating comminuted long-bone fractures commonly
involve cerclage and Kirschner (K) wires, external
skeletal fixation (ESF), bone plates, intramedullary pins,
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interlocking nail implantation, and the use of a
combined bone plate-intramedullary pin construct (
Reems et al.,, 2003; Harari, 2002). Internal fracture
fixation provides mechanical stability to a broken bone,
enabling weight-bearing, early limb function, and rapid
bone healing. Internal fixation often involves
anatomical reduction, where each broken piece is
promptly identified, realigned to its original location,
and firmly secured (Aron et al., 1995). Bone plates are
modern implants used for osteosynthesis (Voss et al.,
2009). Since the 1960s, advancements have been made
in the procedures and implants utilized for internal
fixation using plates to enhance the healing process.
Recently, plating approaches have emphasized the
concepts of 'biological fixing'. These approaches aim to
maintain the blood flow to enhance fracture healing,
reduce the necessity for bone grafting, and lower the
chances of infection and re-fracture. Bone plates are
crucial for bone fracture healing since they provide the
required mechanical stability for fractured fragments by
influencing the biomechanical conditions at the fracture
site. Effective treatment outcomes have been attained
for bone fracture fixation using traditional bone plates
composed of metallic stainless steel or titanium alloy (Li
et al,, 2020; Miclau & Martin, 1997).

While there has been much research on fracture care in
cats, there is a scarcity of studies focusing on long bone
fractures and related management strategies. There is a
limited amount of research that specifically examines
the benefits and drawbacks of bone plating systems
compared to other fixing methods. This review aims to
clarify several bone plating technologies applicable to
long bone fractures in feline and assess their efficacy
across different types of long bone fractures.

Anatomy of long bones

The term "long bones" refers to limb bones that are
longer than their width. The structure is segmented
along the longitudinal axis into three components: a
central diaphysis, bordered by a pair of metaphyses,
which are further accompanied by a pair of epiphyses at
the termini of the bone (Coulier, 2021). Long bones are
located in the limbs and serve as supportive pillars and
levers, such as the humerus and femur bones
(Vetscraft, 2023). Most sources state that around 50%
of feline fractures affect the long bones (Harari, 2002).

Etiology of long bone fractures

Long bone fractures can be caused by direct or indirect
trauma as well as pathological causes. Trauma
frequently results in fractured long bones (Scott et al.,
2022; Roush, 2005). According to a study by Cardoso et
al., 2016, the majority of long bone fractures occur in
the rear limbs, and the femur bone is the particular
bone that is wounded the most frequently. 50.84% of

the long bone fractures in small animals occur in the
femur, followed by the tibia-fibula at 29.05%, and the
radius-ulna at 10.61%, with the humerus at 9.50%
(Cardoso et al.,, 2016). The most common cause of
fractures is direct trauma to a bone, often resulting
from a cat being struck by a vehicle or falling from a
considerable height. Indirect stress to the bone can
cause fractures by transferring force via bones or the
adjacent muscles, tendons, and ligaments. Fractures of
the femoral neck and avulsion fractures are typically the
result of indirect trauma. Stress fractures in cats may be
due to bone malformation like a mild form of
osteogenesis imperfecta or a true fatigue fracture,
rather than being completely caused by repeated low-
grade trauma. Pathological fractures result from a
disease weakening the bone, either through a localized
primary  bone condition (such as  primary
osteosarcoma), local invasion of bone by soft tissue
sarcoma, or the skeletal system being affected by a
systemic disease. Possible causes include neoplasia,
infection, and nutritional or metabolic bone disorders
(Cantatore & Clements, 2015; Brockley et al., 2012;
Simon et al., 2000).

Classification of fractures

All fractures can be categorized as either closed (no skin
break) or open (skin break). Open fractures typically
result in more extensive injury to the surrounding soft
tissues, such as the periosteum, leading to a greater risk
of infection and a higher likelihood of non-union
compared to closed fractures. Fractures of long bones
like the femur, humerus, and tibia can be categorized
based on the forces that cause them (Dhillon & Dhatt,
2012).

Basic fractures consist of transverse, oblique, spiral,
avulsion, and incomplete fractures. Transverse fractures
consist of a single fracture line that runs perpendicular
to the bone's long axis. Oblique fractures are
categorized as short or long based on the angle of the
fracture line in relation to the long axis of the bone.
Short oblique fractures have an angle between 30° and
45°, whereas long oblique fractures have an angle
higher than 45°. Spiral fractures occur when twisting
forces cause a fracture line that spirals along the length
of the bone. An avulsion fracture occurs when a muscle,
tendon, or ligament is forcefully pulled apart from the
bone at its insertion point. An incomplete fracture is a
fracture that affects only one cortex. A greenstick
fracture in juvenile animals occurs when the intact
cortex bends. A fissure fracture is a form of incomplete
fracture characterized by a breaking of the bone that
extends into the cortex but does not go through the
entire bone. Comminute fractures, sometimes called
multifragmental fractures, consist of several fracture
lines that create one or more distinct pieces. If the
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fracture has less than two fragments, it is reducible. A
fracture is classified as nonreducible if there are several
little pieces that are smaller than one-third of the
bone's diameter in length or breadth (DeCamp, 2015;
Fossum, 2012).

Bone possesses remarkable regenerative capabilities.
Ideally, bone heals without scarring and completely
restores its form, structure, and function (Wildemann et
al.,, 2021). Fracture healing depends on many factors.
These can be divided into 2 types. The first is injury-
related factors which include factors such as type of
injury, movement near a break in the bone, separation
of the bone ends, and disturbance of blood flow. The
second type is patient-related factors that include age
(young animals have faster bone healing rate),
nutritional status of the animal, bone pathology, and
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severity of infection present at the site (Mirhadi et al.,
2013).

Diagnosis of long bone fractures in cats

Radiography is the main imaging method utilized in
veterinary orthopedics due to its cost-effectiveness,
accessibility, and typically requiring sedation instead of
full anesthesia (Deruddere et al., 2014). Veterinarians
utilize X-rays for the majority of clinical fracture exams
to ascertain the suitable therapy (Ergun & Guney,
2021). Veterinarians must possess a thorough grasp of
the functionality and applications of diagnostic imaging
technology, which is extensively employed in modern
veterinary practice. X-rays remain the predominant
imaging technique for producing diagnostic images on
film.

Figure 1: X- ray of a cat having a complete femur fracture (red circle) after falling from 5th floor

Nevertheless, in many situations, using radiography is
inadequate for evaluating and pinpointing lesions.
Advanced imaging techniques such as magnetic
resonance imaging (MRI) and computed tomography
(CT) are being more commonly employed in veterinary
medicine.  Computed tomography outperforms
radiography in detecting tiny bone fragments and is
more dependable in seeing displacements within the
fracture. It frequently enables accurate diagnosis and
surgical treatment planning (Abako et al., 2021).

The advancement of imaging methods like micro-CT has
allowed for a more thorough evaluation of bone
disorders in tiny animals. Micro-CT utilizes a microfocal
source to provide 2-D or 3-D spatial resolution that is
not affected by the patient's body position. Micro-CT
scanning has much lower patient exposure durations
compared to traditional multislice CT scanning, with the
fastest scanning time being 10 to 18 seconds. The
benefits indicate that micro-CT might be utilized to get

high-definition images to assist in diagnosing fractures
(Sasai et al., 2015).

Basic principle of fixation techniques for long bone
fractures

After the fracture has healed, the ultimate objective of
fracture care is to make sure that the affected limb
segment has been restored to its maximum potential
level of function. Obtaining and then sustaining a
reduction of the fracture with the use of an
immobilization approach that allows the fracture to
heal while simultaneously providing the patient with
functional aftercare is the method that is utilized to
accomplish this goal. The care of fractures may be
broken down into two categories: nonoperative and
operative approaches. The nonoperative technique
involves performing a closed reduction, if necessary,
and then immobilizing the affected area for a period of
time via casting or splinting (if necessary). When a
fracture is considerably displaced, closed reduction is
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required to treat the condition (McManus et al., 2008).
Both surgical and nonsurgical approaches have evolved
over time (Pape et al., 2019).

According to Shales, 2008, when selecting the most
appropriate method to handle a specific fracture, it is
important to consider basic guidelines, including
fundamental concepts. The procedures involve:

e Aligning and stabilizing fractures to restore
anatomical alignment.

e  Ensuring fixation is stable to meet the needs of
the fracture and injury.

e Employing delicate surgical methods to
maintain blood supply to the bone and soft
tissues.

e  Prompt and safe mobilization of the patient
and affected bone.

When dealing with articular fractures, it is important to
consider preserving function and preventing callus
development. The fundamentals of this fracture healing
method are firm internal fixation, interfragmentary
compression, anatomical restoration, and early
recovery of joint motion (Shales, 2008).

Historically, the treatment of fractures has been
considered the least urgent during the early therapy
period. Recent data indicates that promptly stabilizing
unstable fractures of the femur, pelvis, and even the
spine can significantly decrease the morbidity and
mortality in these patients. Prompt stabilization of
fractures has several benefits for individuals with
multiple-system injuries. Stabilizing fractures greatly
decreases pain, leading to a decreased use of drugs.
Enhanced  fracture stability = enables  quicker
rehabilitation of joints and muscles, leading to an early
return to function and improved long-term outcomes
for musculoskeletal injuries (Chapman, 1987).

Different types of bone plating system

Hansmann introduced the use of internal fixation plates
and screws for long-bone fractures in 1886 (Woo et al.,
1983). Danis realized in 1949 that the fracture pieces
needed to be compressed. He used a plate he dubbed

the "coapteur" to do this, which reduced
interfragmentary motion and improved fixation
stability. It resulted in a healing method he named
"soudure autogéne" (autogenous welding), which is
currently referred to as primary bone healing (Danis,
1949). All other plate designs were influenced by his
ground-breaking idea (Igna & Schuszler, 2021). The Lane
plate and the Sherman plate were designed and
commonly used around the beginning of the century.
The plates were not sufficiently stiff according to
current standards and did not effectively stabilize
shattered bone ends, particularly in the treatment of
femoral fractures. Furthermore, electrolysis posed a big
issue. Stainless steel implants were not available for
internal fixation plates and screws until later. Over the
next 30 years, advancements in plate design and
strength led to plate breaking being a rare cause of
failure (Woo et al., 1983).

The Dynamic Compression Plate

Sometimes known as DCP, it was created and debuted
in 1969 for treating fractures. The Dynamic
Compression Plate (DCP) is a plate that provides axial
compression by utilizing a screw with a spherically
undercut head inserted eccentrically in an inclined hole
in the plate. The screw head makes direct contact with
the walls of the plate hole, reducing sideways
movement and stress on the implant. The implant has
been effectively utilized as a tension band,
neutralization, compression, and buttress plate because
of the similar screw head-to-plate hole fit (Miclau &
Martin, 1997). Dynamic compression plates (DCPs)
generate compression at a fracture or osteotomy site
by tightening a screw inserted off-center within an oval
screw hole. 'Dynamic' compression should enhance
primary bone repair by eliminating interfragmentary
gaps. Compression also enhances friction between the
bone ends, which enhances the stability of the
structure. Dynamic compression plates (DCPs) can be
used with screws positioned centrally in the screw hole
to provide no interfragmentary compression. This is
suitable for comminuted fractures when achieving
compression is not necessary (Scott et al.,, 2022).

Figure 2: A 3.5 mm Dynamic Compression Plate (DCP) with screw (a) top view, (b) side view
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The limited contact dynamic compression plate (LC-
DCP)

The LC-DCP was the second-generation plate created by
the AO group (Perren et al., 1990). Both plates are used
in the same way. The DCP and LC-DCP plates differ in
form, resulting in reduced bone contact and
encouraging enhanced healing due to the design of the
LC-DCP plate (Ayyappan, 2013).

The LC-DCP, like other traditional internal fixation
implants, is manufactured from a prismatic metal piece
using cutting tools. When viewed from above, the LC-
DCP's look is defined by the evenly spaced plate holes.
The plate holes are symmetrical and have two identical
self-compressing inclined surfaces at either end. The
plate's side sides are slightly slanted to create a
trapezoidal cross-section with undercuts that produce
arcs. The cross-section at these places has two highly
sloped sides. Traditional plates with a prismatic outer
form, without reducing the cross-section between plate
holes, have reduced stiffness inside the plate hole range
compared to the complete section between plate holes.
This results in a significant decrease in stiffness at the
hole location on the plate. When a plate is bent or
twisted, the deformation mostly occurs at the hole in
the plate (Perren et al., 1990).

Tubular plates

One-third tubular plates are beneficial for repairing
lengthy bone fractures in cats. Tubular plates are thin
and have a low profile, allowing them to tightly conform
to the bone surface, which makes it easier to seal the
soft tissues over the plate. The torsional and bending
strengths remain reasonably high because to their
partly tubular structure (Scott et al., 2022).

The Veterinary Cuttable Plates (VCP)

It is challenging to cut a plate that is rigid enough to
endure the stresses in intricate fractures of the long
bones of small dogs and cats using wire cutters or
similar tools. Plates were designed to be cuttable and
adjustable in length for selecting the optimum size for
the fracture. Their rigidity may be enhanced by
sandwiching two plates together (Briise et al., 1989).
Veterinary Cuttable Plates have been created and are
becoming popular among practicing veterinarians. The
Veterinary Cuttable Plates (VCPs) may be trimmed to a
certain length to match the bone size and can also be
layered on top of each other if necessary. VCPs, being
narrow, thin, and elastic, are ideal for repairing
fractures (Ramesh et al., 2018).

Locking plates
A locking plate system involves screws that lock into the
plate hole instead of being squeezed into it by rotating
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torque from the screw thread. The locking mechanism
is usually created by using a threaded screw head and a
matching threaded profile in the plate hole, both with a
little taper, ensuring they interlock when the screw
head reaches the base of the plate hole (Arthurs, 2015).
Variation is present in the locking process, plate
characteristics, plate as well as screw material, and
plate pattern (Scott et al., 2022).

The unilock mandible locking plate system

The unilock mandible locking plate system was
specifically created for treating mandibular fractures in
humans. It has been demonstrated to be an appropriate
implant for this purpose via biomechanical and clinical
research (Schupp et al., 2007; Gellrich et al., 2004). Voss
et al. began using the technique for stabilizing long-
bone fractures in cats and small dogs in 2009, due to
the limited availability of internal fixators in suitable
sizes for small animals.

Surgical procedure of bone plating in cats

The plate size is mostly determined by the patient's
weight and the relative size of the bone. It is important
to take into account the body condition score (BCS) of
the animal (Sylvestre, 2019). The screw size is chosen
according to the bone's dimensions. Screws should be
chosen with a shank diameter that is around 20%-30%
of the bone diameter to maintain the integrity of the
bones since studies have demonstrated a significant
decrease in bone strength when circular cortical defects
exceed 30% of the bone diameter. The plate size
corresponds to the screw size, so a 2.4 mm plate is
compatible with 2.4 mm screws. The 20%-30%
guideline is also relevant for other implants that
interact with bone, including the transfixation pins used
in external skeletal fixation (Scott et al., 2022).

While plate systems may vary, the fundamental
principles in plate and screw application are consistent.
Screws are inserted after predrilling using a drill bit that
has a diameter similar to the core diameter of the screw
(Theyse, 2014). Screws can be utilized independently
for femoral neck fractures and intercondylar fractures
of the distal humerus and femur. One screw is
frequently utilized alongside a Kirschner wire in these
scenarios to inhibit rotation. Using screws alone for
diaphyseal fractures is not recommended due to the
risk of loosening and collapse at the fracture site with
weight bearing. Screws are utilized in conjunction with
plates for diaphyseal fractures and all comminuted
fractures of long bones, including fractures that extend
into joints (Nunamaker, 1985).
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Placing screws near the fracture ends should be avoided
to prevent interference with surrounding joints. A
recommended minimum distance of 1 ¢cm from the
fracture line is suggested, based on the patient's size.
When treating fractures in long bones, it is important to
use the whole length of the bone to minimize stress on
implants and the area of the fracture. Minimally
invasive  approaches can be utilized during
osteosynthesis to reduce surgical stress while
maintaining functional fracture alignment and stability
as the major objectives. Fracture healing progress is
evaluated using radiographic imaging 4 to 6 weeks post-
surgery (Theyse, 2014).

Historically, the removal of all bone plates has been
advised by the Association for the Study of Internal
Fixation. However, there has been disagreement about
the specifics of whether or when to remove a particular
bone plate. The patient's age, the kind of bone
concerned, and the rate at which the fracture heals all
influence when it is best to remove the plate
(Conzemius & Swainson, 1999). Fracture recovery often
requires many months, and the removal of the plate is
normally scheduled no earlier than 6 months post-
surgery. The decision to remove plates and screws is
based on the plate's position and its impact on soft
tissue function. Lameness can arise in cold weather
when plates are positioned with insufficient skin
covering. It is advisable to have an annual radiographic
examination while plates and screws are retained in
place. Any lameness associated with implants should be
carefully evaluated (Theyse, 2014). It is very important
to follow a suitable protocol for performing a bone
plate fixation surgery. The occurrence of fracture
fixation failure after plating frequently gives rise to
complex surgical revision scenarios. A thorough
examination of all patient and fracture factors is
beneficial for identifying the reasons behind the failure

-

Figure 3: Placing a bone plate in the fractured femur during surgery.

of the fixation and optimizing the effectiveness of
following treatments. It is necessary to take into
account both biological and mechanical aspects.
Biological factors to be taken into account encompass
traumatic soft-tissue damage and the presence of an
atrophic fracture site. Malreduction, insufficient plate
length or strength, and excess or inadequate build
stiffness are frequently cited as mechanical factors
contributing to failure (Gardner et al., 2009).

Sardinas & Montavon, 1997, demonstrated the basic
steps for performing bone plating in small animals
(Sardinas & Montavon, 1997). The steps include-

e The injured limb should undergo routine
orthopedic surgical preparation, along with a
typical operational technique.

e The injured limb can be up or down depending
on the condition of the fracture when the
patient is in lateral recumbency.

e The fracture's medial or lateral face would be
towards the ceiling, giving the surgeon
excellent exposure to the fracture area.

e Depending on where the fracture occurs, the
length of the skin incision and access to the
bone would change. The incision would be
made across the medial or lateral border of the
bone.

e An incision must be made in the subcutaneous
and deep antebrachial fascia on a line parallel
to the bone.

e This placement together with stretching the
limb over the edge of the operating table is
necessary to help in the reduction of the
fracture.

e Placing the plate along the broken area's
surface is recommended. Drilling should be
done with the assistance of the equipment.
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e To conclude the surgical operation, the
subcutaneous and dermal layers should be
closed.

e A gentle, padded bandage is advised to lessen
swelling following surgery.

Healing of fractures and complication rate among
different techniques

Postoperative problems may occur following a bone
plating operation regardless of its effectiveness.
Prominent side effects comprise soreness, exposure,
soft tissue eroding, and infection. There is a broad
spectrum of discomfort associated with titanium
plating, ranging from pain and cold sensitivity to simple
palpability across sensitive facial regions. Secondary
operational operations are frequently required to
remove previously placed devices due to these
problems (Nagase et al., 2005). Other postoperative
complications include dehiscence of the wound,
osteomyelitis, malunion, nonunion, paresthesia of the
nerves, hardware failure (damaged plate, loosened
screw), etc. (Al-Hammami et al., 2018).

A study was conducted by Kénning et al. in 2013 on 106
cats with femoral diaphyseal fractures, where 30 cats
were treated with external fixation techniques, 56 cats
had plate-rod construct and 20 cats received bone
plates. The result showed that the group with external
fixations had more complications than the group with
bone plate fixations. The healing time was also much
faster in the bone plate receiving group than in the
other.

A similar result was found in another study by Longley
et al., in 2018 where 12 cats were taken into account
for the management of humeral fractures. The external
fixation group showed more complications (86%) than
the group with plates and screws (26.7%).

Another study by Wallace et al., 2009 showed that, the
bone plate system has a lower complication rate than
external fixation techniques. 28.6% of the patients
needed a revision surgery in case of external skeletal
fixators (ESF) whereas the rate of revision surgery was
required in 10% of the cases with bone plating system.

Gall et al., 2022 reported that bone plate fixation gains
union in less time than pin-plate and external fixation
methods. They conducted a research on 57 cats having
humeral diaphyseal fractures and used 3 techniques for
fixation of the fractures. Among these techniques, bone
plates gained complete union in less than 100 days
where external skeletal fixator and pin-plate construct
took >100 days to achieve union.

Labib et al.

The optimal approach for addressing diaphyseal
fractures involves the utilization of plate fixation,
followed by internal fixation with pins (Paskalev, 1998).
In a comparative study between intramedullary pinning
and bone plating system, Presnell, 1978 demonstrated
that the screw approach is most effective for treating
fractures of the femoral neck, intercondylar fractures of
the distal femur or humerus, and slab fractures of the
tibia. Compression and stabilization of intraarticular
fractures can be achieved using screws and plates. Pins
are also effective for these fractures, although the
narrow medullary canal of the radius allows only a tiny
pin to be inserted proximally, necessitating additional
external assistance. Plates may be easily attached to the
radius and offer exceptional stability. Comminuted
fractures can be treated with pinning and complete
cerclage wiring if there are just one or two big pieces in
addition to the two major fragments. If there are
several little bone fragments or a defect that has to be
kept in distraction, using a plate and screws will offer
the most stability and should be utilized. Nonunions are
most effectively treated with plate fixation due to the
delayed healing process, necessitating prolonged
stability. Compression at the fracture site seems to
promote the healing process in cases of nonunion or
delayed union.

Current researchers indicate a shift from tension band
wiring to more rigid surgical structures like plate and
screw fixation. The change in treatment choice is mainly
because there is little evidence that tension bands
effectively change tension forces to articular
compression (Lervick, 2016). While K-wire fixation is a
cost-effective and often utilized technique for
stabilizing metacarpal shaft fractures, research indicates
that the fixation strength of K-wires is significantly
inferior to that of bone plates (Chiu et al., 2021).

Emmerson & Muir, 1999, demonstrated the major
reasons for post-operative complications and reasons
for bone plate removal. The main reasons for bone
plate include implant breakage or loosening which
accounts for 48% of the cases.

The benefits of the dynamic compression plate (DCP)
are a reduced occurrence of malunion, secure internal
fixation, and the absence of external immobilization,
enabling rapid mobility of adjacent joints. Precise
surgical techniques and a high-quality education
program also enhanced the benefits and effectiveness
of this plating method (Uhthoff et al., 2006). According
to Kotwal, 2008, among several plates, the dynamic
compression plate (DCP) is considered the most optimal
choice for the internal fixation of fractures in diaphyseal
long bones. However, the DCP has drawbacks such as
delayed union and the presence of a noticeable fracture
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gap that might function as a stress raiser after removing
the plate (Uhthoff et al.,, 2006). Locking plates offer
improved bone grip, particularly in osteoporotic bone,
but implant pull-out can still occur. Delayed fractures at
the plate ends can be prevented by making appropriate
biomechanical decisions during fixing. Epiphyseal
fractures provide dangers of cut-out and impaction of
locking screws in the cancellous bone due to the
fracture pathology. Long-term use of locking plates may
present challenges during removal (Bel, 2019).

Conclusion

The optimal approach for treating long bone fractures
relies on the surgeon's expertise. The process of bone
plating is both costly and time-consuming.
Nevertheless, the effectiveness of this method is
exceptional when executed correctly. Different types of
bone plates can be used in different types of long bone
fractures. A surgeon should have knowledge about
different types of bone plating systems to get maximum
results in fracture management. All types of internal
fixation methods have their own contraindications.
Post-operative complications can occur in any kind of
fracture management technique. However, the
occurrence of post-operative complications is less in
bone plating system which indicates the possible use of
bone plates in the successful repair of long bone
fractures in cats.
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