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ABSTRACT

Complications are a reality in healing fractures. Most can be stopped or reduced by being
aware of their pathophysiology. Others, though, are inevitable, but their Early diagnosis and
effective treatment can help recovery. Significant complications Are Osteomyelitis, delayed
union, non-union, malunion, premature union, which were a result of fracture repair. Keeping
these complications into consideration Presurgical patient assessment as well as postoperative
treatment should be taken into account. The goal of fracture repair is to ascertain rigid
fixation and perfect alignment of the bone to permit each timely and maximized come to
perform in the affected space. The particular injury, species and breed conformation, age,
general health, concomitant malady processes, nutrition, and medications all play a job in
healing and, therefore, response to the repair. However, these factors don't seem to be the sole
determinants of outcome. the strategy of repair and surgical technique each play a vital role
within the outcome of fracture management. For this reason, it's vitally necessary that the
practitioner be aware of potential complications of fracture repair and take steps to stop them.
This review centers on how these complications can be prevented, understood and handled.

KEYWORDS: Complications, Fracture, Non-union, Malunion, Myositis Ossification, Joint
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INTRODUCTION

Optimizing the results of fracture treatment needs a holistic read of each patient and
treatment. the character of the patient determines the priority targets for the outcome, that
differ widely between the old and also the young, and between the victims of high and low
energy trauma. The effectiveness of the treatment depends on the general method of care and
rehabilitation also because of the strategy adopted to attain bone healing(1)(2,3) The rational
basis for fracture treatment is that the interaction between 3 elements. (i) the cell biology of
bone regeneration, (ii) the revascularisation of devitalized bone and soft tissue adjacent to the
fracture; and (iii) the mechanical setting of the fracture

Fracture restoration aims to set up inflexible fixation and perfect alignment of the bone to
allow both well-timed and maximized return to the characteristics of the affected area(4,5).
The particular injury, species and breed conformation, age, general health, concomitant
sickness processes, nutrition, and medicines all play a function in recovery and, therefore,
response to the repair(6,7). But these elements are now not the sole determinants of outcome.
The method of restoration and surgical method both play an essential function in the result of
fracture management. For this case, it is vitally necessary that the clinician be conscious of
achievable issues of fracture restore and to take steps to stop them(8). Osteomyelitis, delayed
union, non-union, malunion, untimely physical closure, and sarcoma associated with a
fracture are significant concerns(9).
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Bones are solid, but when an outside force is applied, they bend or "give" slightly. However,
the bones will snap if the impact is too strong, just like a rubber ruler breaks when it is
twisted too far. A fracture's magnitude typically depends on the force that caused the crack. If
only slightly exceeded the breaking point of the bone, then the bone may crack rather than
break all the way through(10). The bone can fracture if the force is serious, such as in a car
accident or a gunshot. The fracture is considered an open fracture if the bone fractures in such
a manner that bone fragments stick out of the tissue, or a wound penetrates down to the
fractured bone. This form of fracture is especially dangerous because once the skin is torn,
inflammation will spread to the wound as well as the bone(11,12).

Drops and injuries cause most bone fractures. Disease-induced bone fractures are referred to
as pathological fractures(13). There are a variety of different forms of fractures, including
avulsion, comminuted, and hairline fractures, a compound fracture that also causes injury to
the overlying skin. Bone healing is a normal mechanism that focuses on providing ideal
conditions for the bone to repair itself(14). Localization and seriousness of injury are key
factors affecting the treatment decision of the surgeon and the anatomical and functional
outcome of the patient. These factors are often cataloged according to the description and
subsequent classification of fractures and soft-tissue lesions(15).

Regardless of the intervention process, restoration of natural anatomy is the primary purpose.
In decision-making, problems associated with both non-operational and operative
management are a significant consideration(16). Non-operational care is the only suitable
control for certain kinds of fractures, e.g. stable undisplaced injuries, since operative
management of these types of injuries could subject these patients to the needless
complications of surgery which has been called 'over-treatment." When choosing the type of
management, patient preference is vitally important. Patients with diseases such as diabetes
and peripheral artery disease are well known to be at higher risk for complications and to
have an unsatisfactory outcome. There is also controversy in the treatment of elderly patients
with osteoporotic problems(17).

This paper provides an up-to-date review of potential risks and complications in the healing
of the fracture.

CAUSES

When there is more strain added to the bone than the bone can withstand, fractures result.
When they are bent, the bones are the smallest(18). Falls, trauma, or as a result of a direct hit
or knock to the body may cause fractures in the bones. Via trauma. During a football game, a
fall, a motor vehicle crash, or a tackle can all result in fractures. With osteoporosis. This
condition makes the bones weaker and more likely to break. Overexploitation. The repeated
movement will fatigue muscles and put more force on the bone. This can lead to fractures
from tension. In sports, stress fractures are more prevalent(19).

TYPES

Avulsion fracture means a muscle or ligament is pulled on by a bone, breaking it. A
comminuted fracture means the bone is broken into a lot of pieces. Compression (crush)
fracture generally occurs in the spongy bone in the spine(20). The front portion of a vertebra
in the spine, for instance, may collapse because of osteoporosis. Fracture dislocation means a
joint is dislocated and there is a fracture in one of the bones of the joint. Greenstick fracture
means, on one hand, the bone partially cracks but does not crack fully so the rest of the bone
will bend. This is more prevalent in children whose bones are more elastic and smoother. A
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hairline fracture means a partial bone fracture. With routine X-rays, this type of fracturing is
often harder to spot. An impacted fracture means One fragment of bone enters another
fragment when the bone is fractured(21). An intra-articular fracture means where the fracture
reaches through the joint surface. A longitudinal fracture means a break along the lengthwise
of the bone. An oblique fracture means a fracture that is diagonal to the long axis of a bone.
A pathological fracture means an underlying disease/condition weakens the bone(22). A
spiral fracture means a fracture that has bent at least one portion of the bone. Stress fracture
means deformation of bone due to the high level of stress(23). In Torus fracture bone deforms
but does not crack. In Transverse fracture Right across a tendon, a straight split is seen.

INVESTIGATIONS

The recovery plan for any fracture depends largely on the diagnosis made. This investigation
protocol, therefore, plays a major role in fracture healing. The investigation procedure should
first begin with the history that involves the nature of the activity, the nature of the event, the
point of impact and the position of fore site, the location of pain, loss of function, and severe
co-morbidities(24).

The next stage will be physical inspection, which includes the search for asymmetry,
swelling, discoloration, and injury to the skin, accompanied by a sensation of tenderness,
crepitus, and pulses, followed by activity regulated by pain and tenderness during movement
and decreased ROM. x-ray’S are the major investigation and confirmation method. CT scans
are medical imaging tests that provide clear photographs of internal organs, muscles, soft
tissue, and blood vessels. Magnetic resonance imaging (MRI): Since certain injuries (such as
stress fractures) don't turn up on an X-ray for a couple weeks after the bone begins to hurt,
MRI is used as a tool of investigation. A bone scan is an imaging test used to help diagnose
problems with your bones(25). A relatively small quantity of a radioactive substance called a
radiopharmaceutical is used safely. It has also been identified as a "dye," but the tissue is not
stained(26). Specifically, a bone scan is performed to discover bone metabolism disorders.
Our team has extensive knowledge and research experience that has translate into high
quality publications (1).(2,8,9,17,27-36) ,(22,23,26,37,38)

TREATMENT

Particular treatment that will be required for the patient will be determined by the doctor
based on the patient’s health conditions, medical history, age of the patient, the extent of the
fracture, tolerance for the medical procedure, treatment, and medicines. Expectations from
healing and the patient's thoughts and importance play a major role in determining the type of
treatment to be given. Therapy aims to manage the pain, facilitate healing, avoid
complications, and recover the injured area to normal use(39).

Splints stop the broken limb's movement Braces are used for protecting the bone from further
hard actions during the healing period. To provide protection and immobilize the bone,
plaster casts are mostly used. Traction is a less prevalent option done to treat the fracture(40).
To keep the fragments of bone together, surgically inserted implanted metal rods or plates are
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highly preferred. Intra-medullary nails are positioned in the middle of long bones with
internal metal rods. In infants, flexible wires can be used(41). Bone marrow injection is one
of the opted method which involves aspiration from the marrow site from patient’s bone eg:
pelvis, and is injected into to the percutaneous non-union sites without surgical exposure of
the fractured site (42). Debridement of wounds is one of necessary factor in decreasing the
incidence of infection of the exposed fracture site. The most preferred irrigative additives are
saline, antibiotics, antiseptics etc., for bacterial clearance (43). External fixators can be made
of metal or carbon fibers; they have pins of steel that go straight through the skin through the
bone. Outside the body, they are a type of scaffolding(44). Usually, for 2-8 weeks, the broken
bone region is immobilized. The length depends on which bone is damaged and if
complications, such as a problem with blood flow or an infection, are present. Pain killers are
generally suggested for Relieving pain(45).

COMPLICATIONS
OSTEOMYELITIS INFECTION

Osteomyelitis, a rare but dangerous disease, is an inflammation of the bone. Bones can
become infected in a variety of ways: infection can spread through the bloodstream through
the bone in one part of the body, or an exposed fracture or surgery can expose the bone to
infection or form a complication in the healing of the fracture(46). The etiology of this
complication is an entry on bacteria during trauma or surgery. The Gross character of this
complication is fever, chills, and bone pain; later, swelling and redness may develop around
the area of infection. X-RAY for this type of complication is done through radionuclide bone
scans. Treatment options available for this typically require surgery to remove dead parts of
the bone. This is followed by strong, sometimes intravenous, antibiotics for at least six
weeks.

MALUNION

The bone will heal with a deformity called a malunion if the two ends of the fractured bone
are not lined up correctly. A malunion fracture occurs when fresh tissue has filled a wide gap
between the displaced ends of the bone(47). The etiology of this complication is -improper
reduction, unchecked muscle pull, excessive communication. Gross characters appear to be
deformity, shortening of the limb, limitation of movements. In X-RAY new bone growth can
be seen. Treatment options available for this are osteoclasis: refracture, done in children to
correct mild to moderate angular deformities, redoing the fracture surgically: most common,
corrective osteotomy: performed at a site away from the fracture, excision of protruding
bone.

NON-UNION

Nonunion is a permanent healing deficiency after a fractured bone before an operation is
done (such as surgery)(48). Etiology of Nonunions happens when the bone lacks adequate
stability, blood flow, or both. Gross characters appear to be a pain, swelling, improper
mobility In X-RAY ends are rounded, the smooth sclerotic. The medullary cavity may
obliterate with visible fracture line. Treatment options available are Bone grafting, excision
of fragments: when it can be done with minimal loss of function, Ilizarov method, no
treatment: when there is no disability
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DELAYED UNION

A delayed union means that the bone has taken or is taking longer to recover than expected,
but without the need for further surgery, it is expected to finally heal(49). The etiology of
these complications are malnutrition, diabetes, smoking, use of tobacco, using of
NSAIDs.Gross characteristics appear to be deformity, abnormal mobility, refracture. In X-
RAY inadequate callus can be seen. Treatment can be prolonged conservative
management,surgical-intervention: bone grafting with or without internal fixation

JOINT STIFFNESS

The sensation that a joint's mobility is constrained or impossible is joint stiffness(50). The
etiology of this disease is Intraarticular or para articular adhesions secondary to
immobilization, contracture of the muscles around a joint because of prolonged
immobilization, tethering of muscles at the fracture site, myositis ossificans. Gross
characteristics hamper normal physical activity, result in late osteoarthritis, pain,
hyperaesthesia, tenderness, swelling. X-RAY shows spotty rarefaction. Treatment options
available are heat therapy, manipulation of the joint under anesthesia, surgical interventions.

MYOSITIS OSSIFICATION

Myositis ossificans is a disease in which bone tissue develops following an injury within the
muscle or other soft tissue(51). The etiology of myositis ossificans can be an acute deep-
muscle bruise or repeated muscular trauma to the same spot, and rarely is caused by a bad
muscle strain. Gross characteristics appear to be pain, tenderness, focal swelling, joint/muscle
contraction. X-RAY: Radiographs show peripheral bone formation with a central lucent area
and may appear as a “dotted veil” pattern.MRI with gadolinium shows rim development in
the initial weeks.CT scan shows that the lesion has an eggshell appearance. Massage
following injury is strictly prohibited, in early-stage rest is advised, NSAIDs may help to
reduce pain.

OSTEONECROSIS

Necrosis occurring at the bone end called as avascular necrosis due disrupted blood flow
mainly in femoral bone, patella, talus and head of the humerus bone. While can be avoided
by immobilization of joint and revascularization can increase the rate of healing (52).

OTHER COMPLICATIONS

Osteolysis and Chondroysis due to post traumatic loss of cartilage due to lack of motion, pain
and stiffness of joint leading to osteoporosis of the cartilage. Soft tissue infections like
Phlegmon  (Cellulitis), Hematomas due to direct injury to the site,
Pyomyositis(Intramusculaar abscess), Necrotising fasciitis and gangrene which is caused by
Clostridium species leading to loss of limb.

CONCLUSION

Complications are a truth of fracture repair. However, surgeons can limit the incidence of
these problems by understanding their pathophysiology and etiology. Additionally, the effect
on fracture can be decreased by using instant analysis and treatment. The cornerstone of
avoidance remains to be a commitment to sound surgical procedures, effective fracture
fixation judgments, and a detailed understanding of nearby anatomy.
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Table 1. Comparative overview of literature

LITERATURE RELATION TO COMPLICATION DEPENDENT
COMPARISION IN FRACTURE HEALING VARIABLE

++++ Excessive bleeding,
infection

++ Neurovascular injury

+ Joint stiffness

nil Treatment of fracture

++ Bone scintigraphy, CT scan

+ Fibrocartilaginous callus,
remodeling

++ Myositis ossificans

++++ Tenderness, swelling

++ Malunion

+ Non-union

++ Bone scan,
radiopharmaceutical

nil

b Bone healing, Repairing

+ Delayed union

+++
Osteomyelitis

+ Stress fracture,
overexploitation

++ Hematoma, bony callus
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