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Abstract Orthopedic interventions encompass a broad range of surgical and 
non-surgical approaches designed to diagnose, manage, and treat disorders of 
the musculoskeletal system. This review article provides a comprehensive 
overview of current orthopedic practices, focusing on advancements in 
surgical techniques, bio-materials, minimally invasive procedures, and 
postoperative rehabilitation strategies. The article synthesizes findings from 
recent clinical studies and meta-analyses to evaluate the efficacy, safety, and 
long-term outcomes of common orthopedic interventions such as joint 
arthroscopy, fracture fixation, spinal surgery, and arthroscopy. Emerging 
technologies, including computer-assisted navigation and biological, are also 
discussed for their potential to enhance surgical precision and patient 
recovery. By critically analyzing the literature, this review aims to inform 
clinical decision-making, identify gaps in current research, and propose 
directions for future investigation in the evolving field of orthopedic care. 

Keywords: Musculoskeletal system, Joint replacement, Arthroscopy, Tendon 
repair, Trauma care. 

 

INTRODUCTION: 

Intervention of orthopedics refers to any 
medical or surgical treatment aimed at 
diagnosing, managing or correcting disorders of 
the musculoskeletal system, which includes 
bones, joints, ligaments, tendons, muscles, and 
nerves. Intervention orthopedics and also called 
regenerative orthopedics the reason we say 
regenerative is we have found that our body has 
the capability of healing of our own body. we 
need something that can regenerate that area 
and research we are able to find out that your 
body stem cells and platelets there multiple 
things in the body that heal those areas we 
found a way with the technology to how to 
place them precisely you heard about steam 
cells in the news, and perhaps you have 

wondered if they might help you or a loved one 
with a serious disease. Intervention with the 
needle based technology and there is some 
machines like ultrasounds and flouro scopes get 
looks into things inject those areas and giving 
some rest and get back them into the rehab this 
is much shorter. 

DIAGNOSIS: 

Orthopedic diagnosis involves 
identifying and assessing conditions affecting 
the musculoskeletal system, including bones, 
joints, muscles, ligaments, and tendons. This 
process typically includes a physical exam, 
review of medical history, and may involve 
various imaging and diagnostic tests. 
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 Diagnosis process:

 Medical history and physical exam:

An orthopedic specialist will start by 
discussing the patient's symptoms, medical 
history, and lifestyle. This is followed by a 
thorough physical examination, including 
assessing range of motion, strength, and 
examining the affected area. 

 Imaging studies:

Depending on the suspected condition, 
various imaging techniques are used: 

 X-rays: To visualize bones and detect 
fractures, dislocations, and bone 
abnormalities.

 MRI (Magnetic Resonance imaging): 
Provides detailed images of soft tissues like 
ligaments, tendons, and muscles.

 CT scans (computed Tomography): Offer 
cross-sectional views of bones and 
surrounding tissues.

 Ultrasound: Used to assess soft tissues, 
identify tears, and guide procedures like 
injections.

 Bone Density Test: Measures bone 
mineral density to diagnose osteoporosis.

 Other Tests:

Electromyography: Assesses the health of 
muscles and nerves by measuring electrical 
activity. 
Arthrogram: An X-ray that uses a contrast 
dye injected into a joint to visualize 
structures and detect tears. 
Myelogram: Uses dye injected into the spinal 
canal to visualize the spinal cord and 
surrounding structures. 

TYPES: 

1. SURGICAL INTERVENTIONS 

2. NON-SURGICAL INTERVENTIONS 

SURGICAL INTERVENTIONS: 

Surgical interventions refer to medical 
procedures that involve physical modifications 
to body tissues and organs, typically using 
manual operations like cutting, suturing, or 
lasers. These interventions can be used for 
diagnosis, treatment, or correction of various 
medical conditions. They can range from minor 
procedures like hernia repair to major surgeries 
like heart surgery. 

Several instances can lead to issues in 
the musculoskeletal system, such as accidents, 
sports injuries, and degenerative conditions. If 
someone has such an issue and wants better 
mobility and lifestyle, there is a solution. 

Orthopedic surgery is a remarkable 
medical solution that can help restore the 
musculoskeletal system's health. Based on the 
damaged area, there are ten different and most 
popular Orthopedic Surgeries. Let's read ahead 
and find out what they are, how they 
performed, recovery after orthopedics surgery 
and more! The term Ortho refers to an 
individual's bones. Orthopedic surgery is a 
procedure used to detect and treat issues 
relating to the bones, ligaments, muscles, and 
joints. 

Several orthopedics issues, such as 
fractures, arthritis, carpal tunnel syndrome, 
shoulder problems, etc., may require 
orthopedics surgery. Let's read about these 
issues and related surgery! 

 Knee replacement surgery: Is primarily 
done for those who experience a damaged 
knee joint due to severe arthritis. Several 
types of arthritis, such as Osteoarthritis or 
Rheumatoid arthritis, can cause this. A knee 
replacement can also be required due to 
traumatic injuries.

The process involves the replacement of 
knee joints with metal and plastic parts. The 
capping of the end of knee bones and kneecap 
alleviates pain and promotes mobility. 

 Joint replacement surgery also known as 
arthroplasty, is a procedure where damaged 
parts of a joint are replaced with artificial 
components called prostheses. This is 
typically done to relieve pain and improve 
function in joints affected by conditions like 
osteoarthritis or rheumatoid arthritis. 
Commonly replaced joints include hips, 
knees, and shoulders. [figure 1]

 Damaged joint removal:

The surgeon removes the damaged 
cartilage and bone from the joint. Prosthesis 
implantation: 

An artificial joint (prosthesis) made of 
metal, plastic, or ceramic is inserted to replace 
the removed parts. 
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 Bone reshaping:

The surgeon may reshape the bones 
around the joint to ensure a proper fit for the 
prosthesis. 

Anesthesia: 

The patient receives anesthesia, 
either general or regional, depending on 
the procedure and patient needs. 
 Recovery:

Physical therapy is an essential part of 
recovery to help patients regain strength and 
mobility. 

Pain relief: 

Joint replacement surgery can 
significantly reduce or eliminate pain 
caused by conditions like osteoarthritis. 

 Improved mobility:

It can restore range of motion and 
improve the ability to perform daily activities. 

 Return to function:

Patients can often return to activities 
they were unable to do before surgery. 

Commonly replaced joints: 

 Knee replacement:

Replaces the knee joint with metal 
and plastic components to restore function 
and relieve pain caused by arthritis or 
injury.[figure 2] 

 Hip replacement: 
Replaces the hip joint with a prosthetic 

ball and socket, often addressing pain and 
limited mobility due to arthritis or fractures. 

 Risk and considerations:

Infection: Like any surgery, there is a risk of 
infection. 

Loosening: The prosthesis can sometimes 
loosen or dislocate over time, requiring 
revision surgery. 

Blood clots: Blood clots can be a risk after 

surgery. 

Heart complications: There are increased risks 
of heart problems, especially in the first 90 days 
after surgery, according to the Arthritis 
Foundation. 

Realistic expectations: Setting realistic 
expectations for recovery and understanding 
potential risks is crucial. 

 Spinal surgeries: 

Patients who experience back pain need 
to be diagnosed to determine whether spinal 
surgery is necessary. Analysis of pain patterns 
and MRI scans can indicate the spine's 
condition, and the surgeon can further suggest 
surgery if necessary.

The process: In spinal surgery, the 
surgeon uses specialized tools to move muscle 
and soft tissue aside to access the bones of the 
spine and the spinal cord and perform the 
surgery. 

 Anterior Cruciate Ligament Surgery

Anterior Cruciate Ligament surgery, 
specifically ACL reconstruction, is a procedure 
to repair a torn ACL in the knee, often resulting 
from sports injuries. The surgery aims to restore 
knee stability and function by replacing the 
damaged ligament with a graft. This graft can 
be taken from the patient's own body or from a 
donor. [figure 3] 

 

Acl Is recommended in the following 

conditions: 

When the knee gives way or feels 
unstable during daily activities or sports. 
Persistent pain: When pain or other symptoms 
associated with the torn ACL do not improve 
with conservative treatment. 
Return to activities: When the injury prevents a 
return to desired activities, especially sports. 
Associated injuries: When other ligaments or 
the meniscus are also damage. 
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 Orthopedic surgery helps treat or manage 

the following conditions:

Pain (joint, muscle, bone). 
A muscle, cartilage or ligament tear. Breaks and 
fractures. 
Arthritis. Bursitis. Tumors. 
A congenital (present at birth) malformation. 

 Before orthopedics surgery:

You will meet with an orthopedic 
surgeon who specializes in the type of surgery 
you need. This initial meeting is called a 
consultation or an evaluation. They will take a 
complete medical history, examine the part of 
your body they plan to perform surgery on and 
review any imaging tests, like an X-ray, to 
understand more about your condition. 

They’ll then schedule your surgery. 
Your surgeon will explain the risks, potential 
complications and your recovery time. If you 
have any questions, you should ask them 
during the consultation. 

 During orthopedics surgery:

A provider will help prepare you for 
surgery by taking your vitals and giving you IV 
fluids or medications as needed. You’ll need to 
take off all jewelry and clothing and change into 
a hospital gown that’ll be provided for you. 
Then, your healthcare team will transport you 
to an operating room so they can begin the 
surgery. 

In the operating room on the day of 
your surgery, an anesthesiologist will 
administer anesthesia to make you fall asleep 
and not feel any pain. Once you’re asleep, your 
surgeon will begin the procedure. 

The steps that your surgeon will take 
during your procedure vary based on the reason 
for your surgery. They’ll start by making a small 
incision in your skin using surgical tools. For 
common orthopedics procedures, they may 
need to: 

Repair a broken bone or fracture with 
screws, pins, rods or plates to make sure your 
bone heals correctly. 

Remove damaged ligaments and 
replace them with either healthy tissue from 
another part of your body or use a graft from a 
donor. 

Place metal or plastic caps on a bone in 
your joint to repair damage caused by arthritis. 
Your surgeon will explain everything that they 
plan to do during the procedure and how they 
plan on doing it during your consultation. 

When your surgeon completes the 
procedure, they’ll stitch up any openings that 
they made in your skin and wrap up your 

surgical site with a bandage. 

 After orthopedics surgery:

After your surgery, someone on your 
healthcare team will move you into a waiting 
area until your anesthesia wears off. You’ll 
either go home after staying in the recovery 
room for a few hours or stay in the hospital 
overnight for observation. 

You’ll leave the hospital with 
instructions on how to take care of your surgical 
site and instructions on what activities are safe 
to do. You’ll need plenty of rest after your 
surgery. If you need to, you should make plans 
to have friends or family help you out until 
you’re able to return to your normal activities. 

Depending on what kind of surgery you 
needed, you may be resting for several days 
until your body feels well enough. Talk to your 
surgeon about your normal activities. They’ll let 
you know if they’re safe to do or when it’ll be 
safe for you to resume your usual routine. 

Your surgeon will check in to make sure 
you’re recovering as you should surgery need to 
participate in physical therapy to rebuild 
strength in parts of your body that had surgery. 

Advantages of orthopedic surgery: 

There are several advantages of 
orthopedic surgery. It can: 
 Reduce pain.
 Increase the function of part of your body.
 Improve range of motion.
 Fix breaks or fractures.
 Remove damaging tumors.

Risk or Complications of orthopedic surgery: 

While rare, all surgical procedures come 
with risks. While surgery is safe and effective, 
your surgeon will explain the risks of surgery 
during your consultation so you know what to 
expect. Possible risks of orthopedic surgery 
could include: 
 Bleeding
 Infection
 Joint pain or stiff joints
 Blood clots
 Muscle weakness
 Numbness.

NON-SURGICAL ORTHOPEDIC 

INTERVENTIONS: 

Non-surgical orthopedic interventions 
encompass a range of treatments that aim to 
alleviate pain, improve function, and promote 
healing without resorting to surgery. These 
methods are often the first line of defense for 
many musculoskeletal conditions and can be 
highly effective in managing a variety of injuries 
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and ailments. 

 Physical Therapy and Rehabilitation:

This involves exercises to improve 
strength, flexibility, range of motion, and overall 
function. 

It's a cornerstone of treatment for 
many orthopedic conditions, including sports 
injuries and osteoarthritis. 

Therapists also guide patients on proper 
movement patterns to prevent re-injury. 

 Medications:

Pain relievers, anti-inflammatory 
(NSAIDs), and muscle relaxants can help 
manage pain and inflammation. 

 Orthotics and Assistive Devices:

Braces, splints, shoe inserts, and other 
devices can provide support, stability, and pain 
relief. 

 Injection Therapies:

Corticosteroid injections can reduce 
inflammation and pain in joints, while 
hyaluronic acid injections may help with 
osteoarthritis. 

 Regenerative Medicine:

Techniques like platelet-rich plasma 
(PRP) and stem cell therapy aim to promote 
tissue healing and regeneration. 

 Extracorporeal Shock wave Therapy 

(ESWT)

This non-invasive treatment uses sound 
waves to stimulate healing in damaged tissues. 

 Spinal Injections and Decomposition:
For back pain, these methods can 

reduce nerve pressure and inflammation. 

Other non-surgical interventions: 

Ultrasound-guided injections: 

Precise delivery of medication to the 
target area using ultrasound imaging. 
Extracorporeal shock wave therapy (ESWT): 
Utilizing sound waves to stimulate healing in 
damaged tissues. 

Radio frequency: Using heat to decrease or 
block pain signals. 

Joint distention: Injecting fluid into a joint to 
improve range of motion.  

Joint manipulation: Manual therapy techniques 
to improve joint movement. Life style 
medications: 

Focus: Reducing stress on joints and promoting 
overall health. 

Examples: Weight management, 

activity modification, and maintaining a 
healthy lifestyle. 

Non-surgical orthopedic interventions 
are often the first line of treatment for many 
musculoskeletal conditions, with surgery 
reserved for cases where conservative 
approaches are not sufficient. 

 

Benefits of Non-Surgical Orthopedic 

Interventions: 

Reduced risk of Surgery: 

Non-surgical treatments generally 
have fewer risks and complications compared 
to surgery. 

Faster recovery: 

Recovery times for non-surgical 
treatments can be shorter than those for 
surgical procedures. 

Improved pain management: 

These interventions can effectively 
reduce pain and inflammation. 

Preservation of natural tissues: 

Regenerative medicine aims to 
stimulate the body's natural healing processes. 

STEM CELLS: 

Stem cells are a special type of cells that 
have two important properties. They are able to 
make more cells like themselves. That is they 
self-renew and they can become things in a 
process known as differentiation stem cells are 
found in almost all tissues of the body and they 
are needed for the maintenance of tissue as well 
as for repair after injury.[figure 4] 

Stem cells comes from multiple sources : 

Embryonic stem cells: These stem cells come 
from embryos that are 3 to 5 days old. 

Fetal diseases: stem cells can be found in fetal 
tissues. 

Adult stem cells : These are found in various 
adult tissues like bone marrow, brain, liver and 
muscles. 
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Induced pluripotent stem cells: These are 
adult cells that have been genetically 
reprogrammed to behave like embryonic stem 
cells. 

Perinatal stem cells: Stem cells can be found in 
cord blood and cord tissue. 

“According to a recent study by the Indian 
Council of Medical Research (ICMR) 
Approximately 15 lakh patients in India develop 
surgical site infections every year.” 

Role of stem cells in orthopedic surgery: 

In orthopedic surgery, Mesenchymal 
Stem Cells play a crucial role in tissue 
regeneration and repair. They are multi potent 
cells, meaning they can differentiate into 
various cell types like bone cells. cartilage cells 
(chondrocyte), and muscle cells (myocytes), 
making them valuable for treating conditions 
like bone fractures, osteoarthritis, and tendon 
injuries. 

CONCLUSION: 
Orthopedic interventions have evolved 

remarkably over the past decades, integrating 
advanced surgical techniques, bio materials, and 
minimally invasive approaches to optimize 
patient outcomes. This review highlights that 
timely and appropriate interventions not only 
restore anatomical integrity but also enhance 
functional recovery, reduce complications, and 
improve quality of life. However, 
individualized patient assessment, evidence-
based decision-making, and long-term follow-
up remain crucial to ensure the efficacy and 
safety of these interventions. Future directions 
should focus on regenerative therapies, patient-
specific implants, and enhanced rehabilitation 
protocols to achieve superior functional 
restoration. Continued research and 
multidisciplinary collaboration will be pivotal 
in advancing orthopedic care and addressing 
the dynamic challenges of musculoskeletal 
disorder. 
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