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Abstract- External fixation is a method of stabilizing 

fractures which employs pins which are connected to 

the bone at one end, travel through the surrounding 

soft tissues, and are fixed to a rigid external metal or 

composite frame. In readiness for conclusive 

treatment through internal fixing, current fracture 

care routinely requires the use of external fixation to 

maintain initial fracture stabilization with limited 

adverse effects on the soft tissues. As a result of the 

use of these external instruments, procedures of bone 

regeneration continue to progress in large part. In 

this study, with a focus on unilateral and circular 

frames, external fixators, and their evolution from 

the first fixators to the current fixators are studied.  
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I. INTRODUCTION 

 

External fixing is a versatile procedure that can be 

used with nearly all forms of fractures and is 

minimally invasive, minimizing the risk of bone tissue 

devitalization and infection (5). External fixing 

requires the use of transosseus pins positioned 

percutaneously and/or wires attached to external 

scaffolding to support a leg. In the context of fracture 

or limb regeneration, a bone or joint may be preserved 

in this manner (2). So external fixation does less 

damage to the soft tissues, osseous blood flow and 

periosteum as compared to plate osteosynthesis and 

intramedullary nails. The reduction/alignment of the 

fracture during the main application can also be 

enhanced with current external fixators (43)(44). In 

patients with unacceptably narrow medullary ducts, 

such as infants or patients with a complex peri-

articular fracture, external fixation is also applicable 

(12). External fixators are powerful instruments that 

allow surgeons to apply the method of Ilizarov and 

offer solutions to many complicated musculoskeletal 

problems (13). Because of this and the fact that 

external fixation is provisionally simple to administer, 

it is often used as the initial treatment of choice in 

closed or open fractures of high energy where the 

limb's viability is challenged (14).  

1.1. Components of an External Fixator 

External frames vary greatly in appearance but are all 

composed of structural elements with analogous 

purposes. 

• Elements interfacing with the bone fragments, e. g. 

pins, half pins, and wires. 

• Elements to provide longitudinal support, e. g. 

rods, articulated rods and extending rods. 

• Elements to connect the two, e. g. clamps, 

universal joints, and rings 

Although an almost infinite number of frame 

configurations occur, all can be classified as belonging 

to one of two main groups, linear or circular. Linear 

frames can be further subdivided into unilateral and 

bilateral groups (15). In unilateral frames the elements 

interfacing with the bone are half pins; in bilateral 

frames, pins or wires are used which pass right through 

the bone and are connected to rest of the frame at either 

end; in circular frames either half pins, wires, or a 

combination of the two, may be present (4).  

2. History of External Bone Fracture Fixator  

While less commonly used, external fixing, both 

diaphyseal and articular, has an often-under-

appreciated role in the conclusive treatment of 

fractures. Usually, these injuries are high energy in 

nature, where the envelope of soft tissue is in a highly 

fragile state and must be shielded from further insult 

(16). Similarly, conclusive external fixation with 

distracting osteogenesis can be used for accidents in 
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which segmental bone damage prohibits the use of 

traditional internal fixation. While conclusive 

treatment of fractures with external fixation is the 

exception rather than the norm in the modern period of 

orthopedic surgery, procedures used today are the 

result of several years of advancement of external 

fixation (39). Although the idea of external fixation 

has been in use for hundreds of years, in the mid-

1800s, Jean Francois Malgaigne, a professor of 

surgery at the University of Paris, published advances 

in both the notion of indirect fracture reduction and 

fracture stabilization by external fixation (17). The 

earliest attempts were made in the 1850s to use such a 

method, but the rudimentary health hygiene of the day 

led to major pin-tract infection problems and the idea 

was not well accepted until the 1930s (4). Many 

regards his product prototypes, the pointe me'tallique 

and griffe me'tallique, as the precursors to modern 

external fixator architecture (1). 

In the mid-20th century, after Hoffman invented a 

method that used Steinman pins and bars to repair long 

bone fractures, the technique of external fixing was 

popularized. The orthopedic group was also fascinated 

by Charnley when he introduced an external fixator for 

knee arthrodesis (2). He was able to significantly 

improve knee fusion rates and shorten convergence 

time with a basic compression frame. Behrens 

identified three essential principles guiding the healthy 

and efficient use of external frames for bony trauma: 

pins and wires should prevent damage to critical 

components, allow access to the injured region, and 

should satisfy the patient's mechanical specifications 

and the injury (18). While the Western world used 

external fixators sparingly, in Russia and later in 

Northern Italy, external fixation became a pillar of 

orthopedic therapy. Professor Ilizarov considered 

external frames in Kurgan, Siberia, to be invaluable 

for a variety of uses, including posttraumatic and 

congenital restoration of limbs, rescue of limbs, 

complicated arthrodesis, osteomyelitis and bone 

defect treatment, and correction of deformities 

(47)(48). He was able to establish a system for 

osteogenesis using a circular fixation template with 

simple and flexible components that relied on a 

percutaneous approach with minimal limb damage, 

closed anatomical fracture reduction, and excellent 

bony stability that enabled early weight bearing (2). 

2.1.First Generation - Unilateral frame (Late 1800s-

1900s)  

One rod connecting two or more pins, clamps 

(sometimes with universal joints) attached to half-

pins. All the elements are installed on one side. 

• First generation frames classic  

• A frame Subsequent frame generation created to 

improve upon shortcomings 

• Classic Rigid “A – Frame” fixation 

• “Too Rigid” 

• Poor results gave external fixation a bad name 

 

Figure 1:  Unilateral frame (49) 

Albin Lambotte published on a unilateral trend in 1902 

in Antwerp, Belgium. In order to mature into what we 

now know as the unilateral external fixator, these 

prototypes were popularized and eventually refined 

throughout the twentieth century. Raoul Hoffman of 

Geneva, Switzerland, published numerous 

publications in the mid-1900s outlining his design 

inventions for external fixation (40), which used 

flexible pin-to-bar clamps that could be used for gross 

modification of fracture angulation and length as a 

result of slipping up or down the bar. After the 

Committee on Fractures and Traumatic Surgery of the 

American Academy of Orthopedic Surgeons 

designated it as a valuable complement to fracture 

treatment, his design became the first commonly used 

method of external fixing in North America (1). A 

benefit of unilateral frames is that when installing half 

pins, it is smoother to avoid transfixing neurovascular 

structures in the soft tissues. 

Example – AO, Ex-Fi-Re, Hammerfix, Hoffmann, 

Orthofix, Wagner 
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2.1.1.The mechanics of unilateral frames 

Unilateral frames are distinct in that they are located 

on one side of the limb from circular frames. Unilateral 

frames make it possible for the limb to stay functional, 

prevent complications and offer support for the 

skeleton. Using larger-diameter half pins with more 

fixing points, reducing the gap between the frame and 

the bone, and positioning pins out-of-plane to each 

other, the stability of all unilateral frames is increased 

(42). Thanks to their heavy and robust nature, the 

mono body frames have significant inherent stability. 

To provide stability, most pin-to-bar designs use 

several lightweight carbon fiber rods. By inserting a 

second connecting rod to the same pins and by adding 

a second half-frame in a separate plane to the first, 

increased rigidity of these fixators is obtained. These 

fixators are sufficiently flexible to allow pins to be 

located both near the fracture and far from the fracture, 

offering excellent bone segment control (2) 

2.2. Second Generation - Uniplanar frames 

Rods on both sides of the limb connected to transfixing 

pins, clamps attached to half-pins (5) 

• Subject to cantilever bending 

• Biplanar with improved biomechanical properties 

• The classic “Unilateral Fixator” 

• Gained great acceptance 

• Became the workhorse of external fixators 

 

 

Figure 2 : Uniplanar frames (50) 

In fixator design, the second generation was the 

unilateral fixator, as we know it today, with the 

Hoffman external fixator as the classic version. In the 

nineteenth century, surgeons continued to refine 

technologies and create modern fixators, but the first 

genuine uniplanar external fixator is attributed to 

Clayton Parkhill. In 1897, by positioning 2 threaded 

pins above the fracture and 2 below and binding them 

with a series of steel wings and clamps, he published 

on his then innovative strategy of minimizing and 

immobilizing fractures (42). He went on to write a 

collection of 14 patients that were all treated with this 

procedure, reporting a 100% union rate. Albin 

Lambotte published on a similar unilateral model in 

1902 in Antwerp, Belgium. Throughout the 20th 

century, these designs were popularized and 

eventually refined to develop into what we now know 

as the unilateral external fixator (1). 

In certain versions, solid body construction was the 

advantage of this design, as well as the simplicity of 

sliding fixation up and down the stabilization 

structure. Over and below a fracturing spot, it used 

parallel half pins. These designs achieved mainstream 

attention and became the external fracture stabilization 

workhorses. While these fixators worked well for 

provisional stabilization, they did not have the 

requisite sufficient biomechanical stability to facilitate 

suitable fracture healing biology. They were 

susceptible to shear and torque with axial loading due 

to their unilateral configuration, and showed large 

coronal and sagittal plane bending moment arm to 

load. This resulted in shear at the fracture site when 

some degree of attempted gait occurred when loading 

the leg. Despite this, when internal fixation was not 

necessary, it offered a helpful form of fracture 

stabilization (19). Example AO, Hoffmann, Roger-

Anderson, Vidal-Adrey 

2.3.Third Generation - Ring fixator (1950s)  

Rods or struts connecting complete circular rings or 

hoops surrounding the limb attached to transfixing 

pins or wires (5). 

• Ilizarov 

• Superior biomechanically and implemented with 

improved results for definitive care 

• Circular external fixation 

• Prototype - Ilizarov Fixator 

• Revolutionized external fixation based on fine wire 

fixation combined with multiplanar fixation 
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• Allows axial micromotion 

• Stable to angulation and rotation 

• Good peri-articular fixation 

 

Figure 3 - Ring fixator (51) 

Gavril A. Ilizarov invented and perfected the 

development of circular fixation for the treatment of 

periarticular and long bone fractures in Kurgan, 

Russia. The Ilizarov fixator revolutionized external 

fixation principles and embodied the third generation 

of external fixation and was the first to use multiplanar 

tensioned fine wires. Until then, in fracture treatment, 

the merits of multiplanar fixation were ignored and not 

understood. For fixing of periarticular fractures, the 

fine-wire system proved beneficial (45). He graduated 

at the School of Medicine of the Soviet Crimean 

Medical Institute in Ukraine, and then went to rural 

Siberia where he was overwhelmed with many 

wounded veterans of the Second World War. Ilizarov 

treated many war veterans with fractures, malunions, 

non-unions and illnesses, including a lack of 

orthopedic experience. Improvisation led to invention 

and discoveries as the only practitioner in a distant and 

disconnected area that are now central to our 

understanding of circular fixation and its wide variety 

of applications. His design of crossed fine trans 

osseous wires tensioned to rings above and below a 

fracture allowed complete weight bearing 

immediately, shielding the fracture against shear 

forces while supporting axial loading to increase 

healing at the fracture. It allowed a faster return of 

limb function and joint mobilization, which Ilizarov 

thought was important to facilitate limb healing (1). 

In the Soviet Union, Ilizarov and his techniques 

quickly attracted public recognition. In 1978, for his 

work on circular fixation, bone regeneration, and 

fracture recovery, he received the Lenin Award for 

Medicine in the Soviet Union. Ilizarov's method 

stagnated behind "The Iron Curtain" until 1980, when 

during his participation in the Ra Expedition, Carlo 

Mauri, a prominent Italian explorer, learned of 

Ilizarov's method. In a mountaineering crash 10 years 

ago, Mauri had suffered a tibial fracture and was left 

with a nonunion that had failed all traditional therapies 

(35)(36). He went to Kurgan and obtained total union 

with Ilizarov's system of circular external fixing of his 

fracture. As Mauri's physicians from Lecco, Italy, 

traveled to Kurgan to study Ilizarov's techniques, this 

one event opened the methods of fine wire external 

fixation to the Western world. The Soviet Union 

opened a hospital in 1982 devoted to conducting the 

work of Ilizarov in Kurgan (16)(37). Until the latter 

half of the 1980s, the use of circular external fixation 

and Ilizarov's approaches did not make it in North 

America. In pediatric uses, as well as non-unions, 

malunions, and limb length inequalities, a group of 

surgeons started to experiment with its use. In the late 

1980s, small groups of American surgeons came to 

Kurgan to learn from Ilizarov, with the last 

coordinated group from America visiting Kurgan in 

1989, when the institute was still under the leadership 

of Ilizarov. In 1992, Ilizarov passed away. Surgeons 

continue to advance their approaches around the 

world, making it a more traditional form of fracture 

treatment, along with typical internal fixation 

procedures. Refined external fixation procedures are 

now part of orthopedic axial motion and increasing 

load results in a reduction in axial micromotion (38). 

This has been referred to as the "trampoline effect," 

which continuously tightens the wires and their 

tendency to extend such that the resulting axial 

deformation reduces exponentially. This axial 

micromotion has been shown to be beneficial for 

callus formation and fracture healing in a low shear 

setting (20). 

Example - Adams, Ilizarov, Kronner, Matsukidis-

Shevstov, Seide, TSFF. 
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2.3.1.The mechanics of circular frames 

Complete (closed) rings, partial (open) rings, or arches 

are among the varieties of Ilizarov rings. Complete 

rings have the most stability, and arches the least. 

Partial rings and arches, however, are useful around 

joints and in places where normal extremity operation 

or placement can be prevented by a closed ring. To 

allow for better knee flexion, a partial ring is widely 

used around the proximal knee. The shoulder and 

proximal femur are often used around open rings and 

arches where a complete ring does not match 

comfortably (21). The frame's stability depends on the 

basic components' structure and this will impact the 

local mechanical atmosphere around the regenerated 

bone, deciding the type, rate, and condition of the 

tissue formed. For instance, the construct's stability 

can vary based on the form and size of the rings (full, 

partial, or arches). The most stability, minimal 

intermediate, and arches the least, are given by 

complete rings. The integrity of the frame will also 

depend on the distance between rings and the form and 

quantity of ring connectors, such as cables, rods, and 

pins from Shantz. In clinical practice, depending on 

the intended use, different configurations of circular 

frame components are used and the requisite 

consistency is needed (3). 

2.3.2.Advantages of circular frames 

• The frame's circular nature both increases cohesion 

and distributes the tension equally around the 

cortectomy and the distraction distance.  

• The structure and strength of the frame facilitates 

weight bearing in the procedure, which is 

advantageous to the patient both in terms of day-

to-day stability and helps to develop muscle 

strength and avoid joint rigidity (Mencio, 1992).  

• Just wires fix the bones to the rings as the frame is 

attached to the leg during surgery, and no further 

skin incisions are made, which lowers the risk of 

bleeding, infection, and injury to the underlying 

soft tissues.  

• It ties bone fragments together to allow them to 

merge while conventional methods of fixation are 

unable to provide sufficient hold to the fracture 

fragments and, in the case of non-unions, allows 

substantial compression.  

• It makes it easier to take apart bone fragments. This 

contributes to osteogenesis and can be used, for 

example, for limb lengthening or for regenerating 

bone that has been lost because of traumatic 

damage, tumor, or infection. 

• The modular architecture of the unit enables the 

frame to be custom designed for each patient (11). 

2.4. Fourth Generation - Articulated External fixator 

Four rods within the system, two on each side of the 

limb. 

• Allow for joint range of motion 

• Modified unilateral frame 

• Mobile unilateral external fixators 

• Possess hinges and the ability to transport bone 

• Tried to incorporate the benefits and versatility of 

circular fixation with the ease of unilateral fixator 

design. 

• In essence, added moving parts to 2nd generation 

designs. 

• Ignored basic biomechanical constraints. 

• Did not alter issues of bending, shear, and torque. 

 

Figure 4 - Articulated External fixator (53) 

A broad variety of mobile, hinged unilateral fixators 

coming on the market from the mid-1980s comprise 

the fourth generation of external fixation (1). As the 

usual elbow travels along axes similarly 

approximating a single hinge axis, articulated external 

fixation with a uniaxial hinge is well matched to the 

elbow (3). These are basically unilateral fixators with 

changes to the configuration to allow correction of 

deformity and bone transport. Thanks to their ease of 

implementation relative to a circular fixator, they have 

been popularized. In essence, these prototypes are the 

combination of hinges and moving elements into a 

unilateral, uniplanar fixator (46). The simple 

biomechanical shortcomings of standard unilateral 

fixation, mainly extreme shear and bending forces at 
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the fracture site, are a fundamental defect in this 

generation of fixators. This led to the limited 

effectiveness of these fixators, especially in deformity 

correction and distraction osteogenesis, in clinical 

practice. Due to their ease of use, their success was 

primarily market-driven (22). 

Combined with a hinge aligned with the axis of 

rotation, skeletal attachment to the humerus and the 

ulna makes elbow movement with limited resistance 

through a near complete arc. Medical conditions with 

which articulated external fixation has become an 

important addition to therapy are dysfunctional bone 

dislocations, comminuted periarticular fractures, and 

dysfunction following elbow reconstruction (7). 

Several orthopedic clinics have used hip distraction 

using cross-joint articulated external fixation to treat 

osteoarthritis, chrondrolysis, and osteonecrosis as an 

alternative to hip arthroplasty or arthrodesis in 

teenagers and young adults (4). 

Example - Kronner, Vidal-Adrey 

2.5. Fifth Generation - Hexapod  

• Taylor spatial frame (TSF) 

• 6 degrees of freedom (6 struts in multi-planar 

configuration) 

• Deformity correction 

• Computer software to facilitate correction 

• Multiplanar Fixation with Multiaxial Correction 

 

Figure 5  – Hexapod (54) 

There has been a movement towards the construction 

and usage of computer-dependent fixators (Taylor 

Spatial Frame ® / TSF, Seide- Hexapod ®, Adam 

frame ®, etc.) over the last few decades. These 

systems have an ability to render corrections 

concurrently and sequentially in six directions. The 

use of ring fixators has been 'popularized' but involves 

rigorous preparation and is thus specifically 

appropriate for the treatment of complicated 

deformities (2). It refers to the group of circular or ring 

fixators in which the bone is attached by means of 

transosseous pins or wires in a series of rings or ring 

pieces (4). This fixator is a spherical external 

multiplanar fixator that can be corrected concurrently 

in 3-dimensional space in all planes. The architecture 

requires 6 points of adjustment to do this; thus, the 6 

struts. In comparison, these prototypes have the 

advantage of a software interface to better assess and 

repair deformities (1) 

Based on the Stewart-Gough hexapod design, TSF 

was developed. The principle of six legs linking a 

mobile platform to a stationary base is inherited by 

TSF from the Stewart-Gough platform, where the 

motion of the mobile platform (relative to the base) is 

regulated by the length of these legs. As a hexapod, 

TSF is kinematically capable of having maximum 

mobility in all six degrees of freedom for the bone 

segments. This means that all sorts of deformities can 

be fixed by merely changing the strut lengths to the 

desired values for the same fixator configuration (4). 

This is a direct advantage over conventional Ilizarov 

style ring fixators, where hinges or translation-rotation 

elements can be inserted to correct angular, shear or 

torsion deformities. Many modules have been added 

to the original Ilizarov concept, as Ilizarov has been in 

use for a long time now, and modularity is one of the 

desirable aspects of Ilizarov style fixators, making 

them an acceptable alternative for several skeletal 

deformities. Indeed, the variety of components 

currently used in Ilizarov fixation systems is 

sufficiently wide to allow the hexapod configuration 

to be assembled using only existing parts provided by 

the manufacturers of Ilizarov fixators (23). 

2.6. Sixth Generation - Hybrid ring  

Hybrid fixators with a ring attached are unilateral 

fixators that function like mono body designs. Rods 
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attached to transfixing pins and half-pins (alone or in 

combination) and a half-ring enclosing the leg to its 

long axis in the transverse plane (5). 

• Improved ease of use 

• Mates the advantage of metaphyseal fixation with 

ease of use of half pins 

• Not biomechanically superior to full ring 

 

Figure 6  - Hybrid ring (56) 

Hybrid external fixation is a reliable method of 

fracture fixation which leads to satisfactory functional 

results, thus reducing the rate of infection and 

enabling, if required, arthroplasty to be performed in 

the future. Furthermore, there are many benefits of 

hybrid fixators: reduced operation time, less blood 

loss, lower rate of deep infection, shorter delay until 

surgery, and shorter hospital stay. Finally, this form of 

fixation helps TKA to be checked if the progression of 

the patient is not appropriate (10). 

With the advent of hybrid external fixation, the 

biomechanical properties of both unilateral and 

multiplanar architectures were further elucidated a 

decade and a half ago. This design was originally used 

in the treatment of complex diaphyseal extension tibial 

plateau fractures. In this process, to repair the articular 

part, a ring fixator was used and connected to the 

diaphysis with bars leading to a traditional half pin 

parallel unilateral configuration. In this procedure, a 

high non-union incidence was found and it has since 

been discontinued in contemporary fracture treatment. 

The additive effect of 2 distinct attributes on the 2 

fixation blocks of each type of external fixation is 

responsible for its failure (24). Unilateral fixation 

induces higher shear forces and torque at the 

diaphyseal level. Fine wire fixation allows for higher 

axial micromotion at the epiphyseal/metaphyseal 

level. This axial micromotion magnifies the shear and 

torque from the unilateral fixation seen at the fracture 

site, producing an unfavorable fracture healing setting. 

About biomechanical stability of circular external 

fixation, Lowenberg and colleagues found that the 

fracture obliquity has a direct effect on the overall 

bone-frame build stability. They observed that greater 

shear was caused by incremental fracture obliquity. 

They concluded that fracture obliquity above 30 

caused shear to become a dominant factor in 

physiological fracture loading (25). With 

improvements in frame structure and design, this may 

be changed by incorporating additional ways of 

fixation to include arced wires and steerage pins. In the 

same article, Lenarz and colleagues11 found that the 

integration of 3 divergent half pins for diaphyseal 

fixation, with divergence angles at 60 in 3-

dimensional space, was at least as stable and shear-

resistant as any other fixation construct that was more 

involved. This information has helped transform the 

way the tibia is fixed (1). 

Example – Ace-Fisher, EBI DynaFix, Howmedica 

anteromedial, Monticelli-Spinelli, Orthofix, Sheffield, 

Tenxor 

CONCLUSION 

External fixation provides several benefits to 

traditional fracture management strategies, 

1) External frames are flexible and thus allow the 

surgeon during the first few weeks of recovery to make 

improvements in the spacing, angulation, or rotation 

of bone fragments without the need for additional 

surgery. Where a complex reduction is needed, this 

may be very necessary, but significant damage to soft 

tissue precludes operational reduction. 

2) To apply a distractive or compressive force on the 

joint, the frame should be used. To impart stability to 

transverse fractures, compressive forces are also used. 

Distraction may be used to decrease a fracture or to 
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lengthen portions of the healed bone to ensure the 

equality of limb length. 

3) It is likely, depending on the size and configuration 

of the frame, to adjust the stability of the frame during 

treatment. This is a significant help because many 

experiments have found that as the healing process 

continues, the ideal mechanical condition for fracture 

healing varies. 

4) Retain access to the skin and soft tissue, facilitating 

the healing of skin bums, burns, etc. 

5) Fractures with limited blood loss and damage to the 

soft tissues can be safely and effectively added to the 

frame. This is particularly important in cases of 

polytrauma, in which fractures in the early stages of 

recovery may be overlooked in favor of more severe 

injuries. 

6) External frames offer exceptional relief from 

discomfort and early mobility. Patients often get up 

after a few days in the case of tibial and femoral 

injuries and use the leg for usable weight bearing. 

7) Joint mobility is generally preserved, although 

sometimes compromised by certain frame styles and 

configurations. In comparison, when traditional casts 

are used, the joints above and below the injury must be 

immobilized, which has important consequences for 

the patient's final recovery (6) 

While the biomechanics of external fixation have been 

substantially researched, it remains poorly known to 

understand the mechanical forces around the 

bone/fixator interface. It is instructive to study the 

history of fixator design for each design's historical 

problems to better understand the biomechanical 

variations between fixator designs (33). A unilateral 

fixator of the classic "A-frame" configuration was the 

first-generation fixator. While it was effective in 

stabilizing fractures, its use had inherent difficulties, 

since not enough focus was put on proper coordination 

with the apposition of fragments. Many fractures 

healed with this device went on to non-union, with the 

device becoming overly stiff in contemporary thought 

(34). The fixator was not too rigid; rather, although 

generating extreme shear forces at the fracture site, it 

allowed no axial micromotion. "This lack of axial 

loading with excessive shear of the fracture site led to 

its poor clinical outcomes for definitive treatment of 

fracture care and led to the labeling of a "nonunion 

manufacturer (1). 

Circular external fixation is a valuable instrument for 

the treatment of long bone fractures, both articular and 

diaphyseal, in the orthopedic traumatologist's 

armamentarium. Although the implementation of the 

frame can be technically complex, a sound knowledge 

of the biomechanical concepts of the frame, and 

procedures for signs, can add consistency to the 

process (32). For effective treatment, thorough and 

thoughtful preoperative preparation, correct frame 

application, and patient selection with adequate 

postoperative monitoring are all important. The use of 

the Ilizarov fracture management approach in the tibia 

has distinct benefits over other approaches for injury 

trends, but not for the care of all fractures (26). 

Usually, low-energy injuries with no insult to soft 

tissue are well handled by internal fixation to the soft 

tissue envelope with a low risk. Conversely, in high-

energy injuries in which there could be severe soft 

tissue damage or segmental bone failure, there is a 

strong role for circular external fixation. 

Anatomical reconstruction of the articular surface, 

either by direct reduction and minimal internal fixing, 

or by capsule ligamentotaxis, accompanied by meta 

diaphyseal stabilization with circular external fixation, 

should be treated for the treatment of articular 

fractures, both in the plateau and in the roof. To 

monitor and buttress small pieces where possible, 

olive wires can be used. In diaphysis, half pins can be 

used to decrease the trans fixation of soft tissue and 

reduce the number of fine wires needed (31). The 

effects of these complicated fractures have progressed 

over the past 20 years in implant design and surgical 

technique; however, ringed external fixation with or 

without limited internal fixation will always be needed 

in cases where soft tissues are seriously damaged. Our 

interpretation of results following the treatment of 

circular external fixation tibial fractures is primarily 

based on limited observational studies and short-term 

follow-up (27). The Ilizarov approach comes with its 

own distinctive collection of complications, most 

commonly inflammation and contamination of the pin 

spot. The installation of frames can be physically 

difficult and costly, and the patient must be able to 

engage fully in postoperative frame treatment. When 
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correctly applying the principles of circular external 

fixation, decisive treatment of high-energy fractures of 

the tibia will result in high union rates while reducing 

serious complications. 

The advantages of external fixation are multiple. 

External fixators cause less damage to the soft tissues, 

osseus blood flow, and periosteum as compared with 

internal plates and intramedullary nails. This property 

makes fixators suitable for the treatment of soft tissue 

in the form of acute injuries with skin contusions and 

open wounds, in chronic trauma where thin skin grafts 

and muscle flaps protect the extremity, and in patients 

with poor skin whose healing capacity, such as 

rheumatoid arthritis, peripheral vascular disease, 

diabetes mellitus and Charcot disease, is 

compromised. (28). In the form of osteomyelitis, the 

transient existence of the pins and wires makes frames 

suitable for providing bony stabilization where the 

presence of internal implants makes it more difficult 

to remove infection. Equally advantageous is the 

capacity to resist fixation in the affected area. In 

achieving strong fusions of large joints with repeated, 

external fixators have been especially helpful. 

External fixators are fixed angle instruments that offer 

superior fixation in weakened bone as a result. In 

several planes, the capacity to use these fixed angle 

pins provides the flexibility required to maximize 

stability whilst mitigating tissue harm (29)(30). In the 

environment of extreme trauma where "good skin" is 

limited, this opportunity to pick ideal points on the 

extremity to insert wires and half-pins has been 

especially useful. External fixators, unlike internal 

plates and intramedullary nails, have postoperative 

adjustability. This causes the leg to be manipulated in 

the operating room to be subjected to fracture parts for 

washing out (2). The surgeon must consider the rules 

of correctly balancing the fixator on the limb in an 

orthogonal manner while inserting a circular external 

fixator (1). At each fixation block, he must also realize 

the need to obtain suitable fracture and limb 

stabilization. The fracture must also be correctly 

minimized either by overt reduction in the articular 

segments or by indirect reduction using the fixator 

itself or by several other techniques. In general, the 

need for minimal external fixation on the articular 

surface is an integral component of therapy.  
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