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4. Urvasthi Bhagna (Femur Fracture), Janwasthi Bhagna (Patella), Antar Janghasthi
and Bahir Janghasthi Bhagna (Tibia and Fibula Fracture)

Management of Lower Limb Fractures: A Comparative Analysis of Classical Ayurvedic Bhagna
Chikitsa and Modern Orthopedic Traumatology

Part I: Foundational Principles of Fracture Management: A Comparative
Overview
The management of bone fractures represents a confluence of art and science, a field where the principles of mechanical
stability and biological healing must be harmonized. For millennia, medical systems have grappled with the challenge of
restoring form and function to the broken skeleton. Two distinct yet occasionally convergent traditions, classical Ayurvedic
surgery and modern orthopedic traumatology, offer sophisticated frameworks for this endeavor. This section establishes
the foundational doctrines of each system, exploring their core philosophies, terminologies, and management strategies to
create a conceptual framework for the detailed analysis of specific lower limb fractures that follows.

Ayurvedic Doctrine (Bhagna Chikitsa)

The science of managing musculoskeletal injuries in Ayurveda, known as Bhagna Chikitsa, is a highly developed branch of
Shalya Tantra (surgery). Its most comprehensive exposition is found in the Sushruta Samhita, a classical text attributed to
Acharya Sushruta, who is widely revered as the “Father of Surgery”.1 The principles laid down in this text demonstrate a
profound understanding of anatomy, injury patterns, and the physiological process of healing, all derived from meticulous
clinical observation and practice.

The Concept of Bhagna

The term Bhagna is derived from the Sanskrit root Bhanj, which means “to break”.5 It serves as a comprehensive term for
a wide spectrum of traumatic orthopedic injuries, encompassing any breach in the continuity of bone or disruption of a
joint.6 Acharya Sushruta established a fundamental classification that divides

Bhagna into two primary categories, a distinction that is critical for diagnosis and subsequent treatment planning 9:

Kanda Bhagna: This refers specifically to a fracture of the Kanda (shaft) of a bone, particularly the long bones.61.
Sandhimukta: This term describes a dislocation or subluxation, where the normal articulation of a joint (Sandhi) is2.
disrupted.6

This primary division underscores the Ayurvedic recognition that injuries to the bone shaft and injuries to the joint are
fundamentally different entities requiring distinct management approaches.

Etiology and General Symptomatology (Nidana and Lakshana)

The causes (Nidana) of Bhagna are attributed to various forms of trauma (Abhighata). Sushruta enumerates several
mechanisms, including falls (Patana), direct blows (Praharana), crushing or compression forces (Peedana), violent twisting
or jerking actions (Akshepana), and bites from ferocious animals (Vyala mriga dashana).1 This etiological understanding
aligns seamlessly with the modern biomechanical concepts of direct and indirect forces causing fractures.

The general clinical features (Samanya Lakshana) of a fracture described in the classical texts are remarkably congruent
with the signs and symptoms recognized in modern traumatology. These cardinal signs, which formed the basis of
diagnosis in a pre-radiological era, include 1:

Shwayathu Bahulyam: Profound or excessive swelling at the site of injury.6

Sparshasahishnutwam: Intolerance to touch, equivalent to point tenderness.8

Avapeedyamane Shabda: A distinct crepitus or crackling sound elicited on palpation or movement of the
fragments.1

Srasthangatha: Looseness, abnormal mobility, or a visible deformity and drooping of the limb.9
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Vividha Vedana Pradurbavah: The manifestation of various types of severe pain, described as throbbing,
piercing, and pulsating.6

Sarvasu Avasthasu Na Sharma Labhah: A state of profound discomfort where the patient is unable to find a
position of relief.1

Classical Classification of Kanda Bhagna

In a testament to the diagnostic acumen of ancient surgeons, Sushruta detailed twelve distinct types of Kanda Bhagna.
This classification system is based on the morphology of the fracture, which was determined through meticulous palpation
and clinical inference without the aid of imaging technology.1 Each type was described with a unique name that often
reflected its physical characteristics, allowing for a nuanced understanding of the injury’s severity and prognosis.8 These
classical types and their probable modern orthopedic correlations are outlined in Table 1.

Core Management Principles (Chikitsa Sutra)

The Ayurvedic management of fractures is structured around a logical, four-step protocol. These principles, or Chikitsa
Sutra, form the cornerstone of Bhagna Chikitsa and demonstrate a sophisticated, practical approach to bone setting that
has clear parallels in modern orthopedics.15

Anchana (Traction): The application of traction to the limb to counteract the pull of muscles, overcome1.
shortening, and bring the fractured bone fragments into alignment.19

Pidana (Manipulation/Pressure): The use of localized pressure by the physician’s hands to manipulate the2.
fragments and correct any angular or rotational deformity, guiding them back into their anatomical position.19

Sankshepana (Apposition and Stabilization): The act of bringing the reduced fragments into close, stable3.
contact to facilitate the healing process.16

Bandhana (Immobilization): The application of various types of bandages and splints to securely immobilize the4.
limb, maintaining the reduction and providing an optimal environment for bone union.6

Modern Orthopedic Doctrine

Modern orthopedic traumatology is grounded in a deep understanding of biomechanics, cellular biology, and advanced
surgical technology. The management of fractures has evolved into a highly specialized field focused on achieving precise
anatomical reduction and stable fixation to allow for early functional recovery.

Biomechanics of Fracture and Physiology of Bone Healing

From a modern perspective, a fracture occurs when the cumulative forces applied to a bone—whether from tension,
compression, bending, or torsion—exceed its intrinsic strength and capacity for elastic deformation.22 Once a fracture
occurs, the body initiates a complex and elegant biological cascade to repair the damage. This process of bone healing is
typically described in four overlapping stages 19:

Hematoma Formation and Inflammation: Immediately after the fracture, blood vessels are torn, leading to the1.
formation of a hematoma at the fracture site. This hematoma provides a scaffold for inflammatory cells, which
initiate the healing process.
Soft Callus Formation: Fibroblasts and chondroblasts migrate into the hematoma, producing a fibrocartilaginous2.
matrix that bridges the fracture gap. This soft callus provides initial, albeit limited, stability.
Hard Callus Formation: Osteoblasts begin to replace the soft callus with woven bone, converting the3.
fibrocartilaginous bridge into a rigid, bony structure. This process marks the point of clinical union.
Bone Remodeling: Over months to years, the hard callus is gradually remodeled into lamellar bone, restoring the4.
bone’s original cortical structure and medullary canal in accordance with Wolff’s law.

The “4 Rs” of Fracture Management

The modern surgical approach to fracture care is often summarized by the “4 Rs,” a mnemonic that encapsulates the
essential steps for successful treatment 15:

Recognition: A comprehensive diagnosis of the fracture, including its location, pattern, and the extent of1.
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associated soft-tissue injury. This is achieved through a combination of clinical examination and, crucially,
diagnostic imaging such as X-rays, Computed Tomography (CT) scans, and Magnetic Resonance Imaging (MRI).25

Reduction: The process of restoring the fractured bone fragments to their normal anatomical alignment. This can2.
be achieved through closed methods (non-surgical manipulation) or open methods (direct surgical exposure).1

Retention: The maintenance of the reduction until the fracture has healed. This is accomplished through non-3.
operative means like plaster or fiberglass casts, or through operative fixation using internal devices (plates, screws,
intramedullary nails) or external fixators.1

Rehabilitation: A critical phase aimed at restoring the function of the injured limb. This involves a structured4.
program of physiotherapy and occupational therapy to regain range of motion, strength, and pre-injury mobility.29

Key Classification Systems

To standardize the description of fractures, guide treatment decisions, and predict outcomes, modern orthopedics relies on
several key classification systems:

AO/OTA Classification: This is a comprehensive, alphanumeric system that classifies fractures based on the
involved bone, its location (proximal, diaphyseal, distal), and the complexity of the fracture pattern (Type A: simple,
Type B: wedge, Type C: complex/multifragmentary).32

Gustilo-Anderson Classification: This system is specifically for open fractures (where the bone communicates
with the external environment). It grades the injury from Type I to IIIC based on the size of the skin wound, the
degree of soft-tissue damage, and the presence of arterial injury, which directly informs decisions regarding
antibiotic therapy and surgical management.34

Tscherne Classification: This system addresses the severity of the soft-tissue injury associated with closed
fractures. It grades the “soft-tissue envelope” from Grade 0 (minimal) to Grade 3 (severe crushing), recognizing
that the condition of the surrounding soft tissues is a critical determinant of healing potential and overall
prognosis.32

Comparative Analysis: Foundational Principles

A comparative analysis of these two doctrines reveals a remarkable convergence in fundamental principles, alongside a
significant divergence in diagnostic epistemology and therapeutic focus. The shared goal of both systems is the
restoration of a painless, stable, and functional limb. However, the paths taken to achieve this goal are shaped by their
respective historical contexts and technological capabilities.

One of the most striking findings is the conceptual identity between the core tenets of fracture care. Sushruta’s four-step
process of Anchana  (traction),  Pidana  (manipulation),  Sankshepana  (apposition),  and  Bandhana  (immobilization)  is
functionally equivalent to the modern principles of Reduction and Retention. The act of applying traction and manual
pressure to align bone fragments is a universal solution to a mechanical problem. Similarly, the necessity of immobilizing
the reduced fracture to allow for biological healing was clearly understood. This parallel demonstrates that the
fundamental biomechanical and biological requirements for bone healing were accurately identified through empirical
clinical observation thousands of years ago, forming a common and timeless foundation for orthopedic practice.

The primary point of divergence lies in the method of diagnosis, or the epistemological basis of “knowing” the fracture.
Ayurvedic physicians, lacking imaging technology, developed a highly refined art of clinical diagnosis. They relied on
inference (Anumana) based on a meticulous physical examination, using signs like crepitus (Avapeedyamane Shabda) and
palpable deformity to deduce the underlying fracture morphology and classify it into one of twelve descriptive types.1 This
was an interpretive art requiring immense tactile skill and clinical experience. In stark contrast, modern orthopedics is a
visual science. It relies on direct visualization of the fracture through imaging technologies like X-ray and CT, which allows
for a precise, geometric classification of the fracture pattern.9 This fundamental difference in diagnostic approach has
profound implications for treatment. The Ayurvedic interpretive diagnosis naturally leads to a more holistic, conservative,
and non-invasive management strategy, while the modern visual diagnosis enables precise, targeted, and often surgically
invasive interventions designed to achieve perfect anatomical restoration.

Ayurvedic Term (Sushruta
Samhita) Classical Description 1 Probable Modern Correlation 14
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Ayurvedic Term (Sushruta
Samhita) Classical Description 1 Probable Modern Correlation 14

Karkataka Bulging in the middle, resembling a crab or
tumor.

Depressed fracture with hematoma
formation.

Ashwakarna Ends raised up, appearing like a horse’s ear. Oblique or Spiral fracture with
displacement.

Churnita Produces sound on palpation, broken into small
pieces. Comminuted fracture.

Picchita Becomes thick with profound swelling. Compression or Impacted fracture.

Asthichhallita One part is above and the other below/at the
sides. Sub-periosteal fracture or Avulsion fracture.

Kanda Bhagna Fragments are movable/shaky. Complete Transverse fracture.

Majjanugata One fragment gets into the bone marrow of the
other. Impacted fracture.

Atipatita Entire bone broken into pieces. Severe Comminuted or Segmental fracture.

Vakra Bone is bent/curved without complete
detachment. Greenstick fracture (common in children).

Chinna Broken from one side, incomplete. Incomplete fracture / Torus (buckle)
fracture.

Patita Split into many small pieces with pain. Fissured or Hairline fracture.

Sphutita Swollen, feels as though filled with thorns, greatly
split.

Fissured fracture with significant soft tissue
injury.

Part II: Urvasthi Bhagna (Femur Fracture)
The femur is the longest, heaviest, and strongest bone in the human body, forming the structural axis of the thigh.37 A
fracture of this bone, termed

Urvasthi Bhagna in Ayurveda, is a severe injury associated with significant force, substantial morbidity, and, particularly in
the elderly, considerable mortality. Both Ayurvedic and modern medical systems recognize the gravity of this injury and
have developed specialized strategies to manage the unique biomechanical and physiological challenges it presents.

Ayurvedic Perspective

In the Ayurvedic lexicon, the thigh bone is known as Urvasthi.38 A fracture of this bone,

Urvasthi  Bhagna, would be managed according to the general principles of Bhagna  Chikitsa,  but  with  specific
considerations for the immense forces exerted by the powerful muscles of the thigh.

Classical Description and Clinical Features (Lakshana)

The clinical presentation of an Urvasthi Bhagna would encompass the cardinal signs of a major fracture: profound swelling
(Shotha), excruciating pain (Tivra Vedana), visible deformity of the thigh, and a complete inability to bear weight or move
the limb.1 The ancient physicians would have recognized the significant shortening and angulation of the limb caused by
the unopposed pull of the quadriceps, hamstrings, and hip musculature.

Management (Chikitsa)

The management of Urvasthi Bhagna described in the Sushruta Samhita demonstrates a sophisticated understanding of
the need for powerful, sustained traction to achieve and maintain reduction.

Reduction Techniques: For a severe, displaced, or open (Savrana) femur fracture where the bone end might be
protruding, Sushruta advocates for a method known as Chakrayoga. This technique involved using a wheel-like
apparatus to apply strong, controlled traction to the limb, pulling the fragments into alignment before reduction
and immobilization.39 This explicit mention of a mechanical aid for traction highlights the recognition that simple
manual pulling was insufficient to overcome the formidable muscle spasm in the thigh.
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Immobilization and the Kapatashayana: Following reduction, immobilization was paramount. For fractures of
the thigh and leg, a specialized fracture bed called the Kapatashayana was employed.1 This was not merely a
resting surface but a therapeutic device. Described as a hard wooden cot fitted with five pegs (kila)—two
positioned on either side of the affected joint and one at the sole of the foot—the Kapatashayana was designed to
maintain continuous, stable traction and prevent displacement of the reduced fragments.36 The limb would first be
anointed with medicated ghee, the fracture reduced, and then secured within this framework using splints (Kusha)
and bandages (Bandhana).39 The Kapatashayana represents a remarkable precursor to modern traction beds and
frames, engineered to solve the specific biomechanical challenges of a femur fracture.

Modern Orthopedic Perspective

Modern traumatology classifies femur fractures with great anatomical precision, as the location of the break dictates the
blood supply, the deforming forces, the optimal treatment, and the likely complications.27

Anatomical Classification and Clinical Features

Femoral Head Fractures: These are rare, typically resulting from high-energy trauma like a dashboard injury
causing a hip dislocation. They are classified using the Pipkin classification and present with severe hip pain and
inability to weight-bear.26

Femoral Neck Fractures: These are common, especially in elderly individuals with osteoporosis who sustain low-
energy falls.41 They occur within the hip joint capsule, making them intracapsular. This location puts the blood
supply to the femoral head at high risk of disruption. The Garden classification (based on displacement) and the
Pauwels classification (based on the angle of the fracture line) are used to guide treatment.41 The classic clinical
sign of a displaced femoral neck fracture is a shortened and externally rotated leg.41

Femoral Shaft Fractures: These typically occur in younger patients due to high-energy trauma (e.g., motor
vehicle accidents) and are associated with significant blood loss, often 1000–1500 ml, which can lead to
hypovolemic  shock.43 The limb is visibly deformed, swollen, and shortened.43

Distal Femur (Supracondylar) Fractures: These fractures occur just above the knee joint and are often intra-
articular. A major concern with displaced distal femur fractures is the risk of injury to the popliteal artery, which
runs directly behind the bone.25

Diagnosis and Management Strategies

Diagnosis is established through a thorough clinical examination and confirmed with a series of radiographs, including AP
and lateral views of the entire femur, as well as dedicated views of the hip and knee.27 For fractures involving the joints
(head, neck, distal femur), CT scans are indispensable for assessing the degree of articular displacement and for pre-
operative surgical planning.25 In cases of suspected vascular injury with distal fractures, an Ankle-Brachial Index (ABI) is a
critical diagnostic step.25

Non-operative Management: This is rarely an option for adult femur fractures. It is reserved for medically frail,
non-ambulatory patients or for completely stable, non-displaced fractures.25 In young children, a hip spica cast may
be used.29

Operative Management: This is the standard of care. The choice of procedure is highly dependent on the
fracture location and the patient’s age and physiological status.

Femoral Head/Neck: In younger patients, the priority is to preserve the native femoral head through
Open Reduction and Internal Fixation (ORIF) with screws. In older patients, where the risk of healing
complications is high, arthroplasty (joint replacement)—either a hemiarthroplasty (replacing the ball) or a
total hip arthroplasty (replacing the ball and socket)—is preferred.26

Femoral Shaft: The gold standard treatment is an intramedullary (IM) nail. A metal rod is inserted down
the hollow center of the femur, providing a strong, internal splint that allows for early mobilization and
weight-bearing.28

Distal Femur: Treatment typically involves ORIF with a locking plate and screws or, in some cases, a
retrograde intramedullary nail inserted from the knee.25

Region-Specific Complications

The complications of femur fractures are as varied as their locations.
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Femoral Head and Neck: The most feared complications are Avascular Necrosis (AVN) and nonunion. Due to
the precarious, intracapsular blood supply, a fracture can disrupt blood flow to the femoral head, causing the bone
to die and collapse. The incidence of AVN can be as high as 45%, and nonunion occurs in up to 30% of displaced
fractures.26

Femoral Shaft: Systemic complications are a major concern. The significant blood loss can cause shock. The
release of marrow fat into the bloodstream can lead to Fat Embolism Syndrome  and Acute Respiratory
Distress Syndrome (ARDS), particularly in patients with bilateral fractures.43Malunion, especially rotational
malalignment, is another significant issue.43

General  Complications: Across all types, risks include deep vein thrombosis (DVT), pulmonary embolism,
infection, hardware failure, and knee stiffness.24

Comparative Analysis: Urvasthi Bhagna

The management of the femur fracture provides a compelling case study in the convergence of biomechanical problem-
solving and the divergence of prognostic philosophy between the two systems.

A clear line of reasoning demonstrates that both ancient and modern practitioners identified the same primary mechanical
challenge in femur fractures: the immense deforming force of the thigh musculature. The powerful quadriceps and
hamstrings invariably cause the fractured bone to shorten and angulate.25 To counteract this, a strong, continuous
longitudinal force is required. Sushruta’s solution, developed from empirical need, was the invention of mechanical aids
like the

Chakrayoga and the Kapatashayana fracture bed.14 These were not passive splints but active traction devices. Modern
orthopedics addresses the identical problem with technologically advanced solutions like skeletal traction and specialized
fracture tables that allow for precise control of traction and rotation during surgery.43 The underlying principle—applying
sustained mechanical traction to restore bone length and alignment—is identical. This reveals a shared, deep, and
practical understanding of musculoskeletal biomechanics that transcends millennia.

A second, more nuanced comparison emerges when examining the approach to complications and prognosis. Modern
medicine classifies complications with high anatomical and pathophysiological specificity. For instance, AVN of the femoral
head is understood as a direct consequence of the disruption of the medial femoral circumflex artery, a localized vascular
event.41 The prognosis is tied directly to this specific pathology. Ayurveda, in contrast, approaches prognosis from a more
systemic and constitutional perspective. Certain fracture types, such as

Churnita (comminuted) or Majjanugata (impacted), are deemed difficult to cure (Krichra Sadhya) based on the severity of
the local injury.6 However, this is compounded by patient-specific factors. A fracture in an emaciated or elderly patient, or
one with a predominantly

Vatika constitution (a constitutional type prone to degenerative changes), is considered to have a much poorer prognosis.6

Consider a high-energy, comminuted femoral neck fracture in a frail, elderly patient. Modern orthopedics would predict a
high risk of AVN and nonunion due to the fracture pattern and the patient’s age. Ayurveda would arrive at the same poor
prognosis by identifying the injury as a Churnita Bhagna in a patient with aggravating constitutional factors. The two
systems reach a similar conclusion through different conceptual lenses. Modern medicine focuses on the local vascular
pathology, while Ayurveda integrates the local injury with the patient’s systemic capacity for healing. This suggests a
powerful opportunity for an integrative approach, where modern surgical techniques provide the essential mechanical
stability, while Ayurvedic systemic support—through diet (Pathya),  lifestyle,  and  constitutional  medicines—could  be
employed to optimize the patient’s intrinsic biological environment for healing, potentially improving outcomes in these
high-risk cases.

Part III: Janu Sandhi Bhagna (Patella Fracture)
The knee joint,  or Janu Sandhi, is a complex and vital structure, recognized in both traditions as being critical for
locomotion and highly susceptible to debilitating injury. The patella, or kneecap, sits at the heart of this joint. A fracture of
the patella, a Janu Sandhi Bhagna, represents a direct threat to the knee’s primary function: extension.
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Ayurvedic Perspective

In Ayurveda, the knee joint is not just an anatomical structure but also a Marma, a vital energy point. Specifically, it is
classified as a Sandhi  Marma (a vital point located at a joint), where significant injury can lead to permanent disability,
such as lameness (Khanjatha).50 A patellar fracture would be considered a severe injury to this

Marma, likely classified as a Kanda Bhagna occurring at a joint, and its management would be approached with great care.

Classical Description and Clinical Features (Lakshana)

The clinical presentation would include the general signs of Bhagna: severe pain (Shoola),  significant  swelling  (Shotha,
often with effusion or hemarthrosis), and a profound inability to move the joint.1 The primary diagnostic focus would be on
the loss of the knee’s functional integrity—the inability to straighten the leg and bear weight.

Management (Chikitsa)

The management of a patellar fracture would adhere to the core principles of Bhagna Chikitsa, with a special emphasis on
therapies tailored to the knee joint.

Immobilization: After reduction, immobilization of the knee would be crucial. Given its location at a major joint, a
Svastika Bandhana (a cross-shaped or figure-of-eight bandage) would be the appropriate technique to provide
stable support across the articulating surfaces.21

Local Therapies: Local treatments are central to managing joint injuries in Ayurveda.
Janu Vasti: This is a cornerstone therapy for knee ailments. It involves creating a reservoir of dough around
the patella and filling it with warm, medicated oil, which is retained for a period.52 This procedure is intended
to provide deep oleation (Snehanam), lubricate the joint, nourish the surrounding tissues (Sandhi Poshana),
reduce inflammation, and pacify Vata dosha, thereby alleviating pain and stiffness.52

Lepa and Upanaha: The external application of herbal pastes (Lepa), such as Dashanga Lepa, and warm
poultices (Upanaha) would be used to control pain and swelling, promoting comfort and facilitating the
healing environment.6

Internal  Medications: Oral herbal formulations would be prescribed to manage pain, reduce systemic
inflammation, and provide the necessary constituents to support bone and tissue healing.

Modern Orthopedic Perspective

Modern orthopedics views the patella as the largest sesamoid bone in the body and a critical component of the knee’s
extensor mechanism. Its primary biomechanical function is to increase the lever arm of the quadriceps muscle,
augmenting its power by 30-50%.56 A fracture of the patella, therefore, is not just a broken bone but a potentially
catastrophic failure of this mechanism.

Mechanism, Clinical Features, and Diagnosis

Patellar fractures are typically caused by one of two mechanisms: a direct impact, such as a fall directly onto the knee or a
dashboard injury, which often results in a comminuted (shattered) fracture pattern; or an indirect force, such as a sudden,
violent contraction of the quadriceps against a flexed knee, which typically causes a transverse fracture.22

The clinical presentation is characteristic. The patient presents with a painful, swollen knee, often with a large
hemarthrosis (bleeding into the joint). A palpable defect or gap in the patella may be felt through the skin. However, the
single most important clinical sign is the inability to perform a straight leg raise.22 This simple test assesses the
integrity of the extensor mechanism. If the patient cannot lift their straight leg off the examination table, it signifies that
the link between the quadriceps muscle and the tibia has been disrupted, a definitive indication for surgical intervention.

Diagnosis is confirmed with a standard series of knee radiographs, including anteroposterior (AP), lateral, and skyline
(tangential) views, which clearly delineate the fracture pattern and degree of displacement.22

Classification and Management

The management of patellar fractures is dictated almost entirely by two factors: the amount of fracture displacement and,
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most importantly, the functional status of the extensor mechanism.56

Non-operative Management: This approach is reserved for fractures that are non-displaced or minimally
displaced (less than 2-3 mm of articular step-off and less than 1-4 mm of fracture gap) and, crucially, have an
intact  extensor  mechanism (i.e., the patient can perform a straight leg raise). Treatment consists of
immobilizing the knee in full extension using a cylinder cast or a locked knee brace for 4 to 6 weeks to allow the
bone to heal.22

Operative  Management: Surgery is indicated for any fracture with significant displacement or any fracture
associated with a disrupted extensor mechanism. The goal of surgery is to achieve an anatomical reduction of the
articular surface and provide stable fixation.

Tension Band Wiring: This is the classic and most common technique for transverse fractures. It involves
using K-wires and a figure-of-eight wire loop to convert the tensile forces generated by the quadriceps into
compressive forces at the fracture site, promoting healing.56

Screw Fixation: Interfragmentary screws can be used for larger fragments or in combination with a
tension band.
Partial or Total Patellectomy: In cases of severe comminution where the patella is shattered into
unsalvageable pieces, removal of some or all of the bone may be necessary. This is a salvage procedure, as
it results in a significant and permanent weakness of the extensor mechanism, often by more than 50%.56

Common Complications

Patellar fractures are prone to several complications that can affect long-term function.

Symptomatic Hardware: This is the most frequent complication, occurring in up to 50% of surgically treated
patients. The prominent wires or screws can irritate the overlying skin and soft tissues, often necessitating a
second surgery for hardware removal after the fracture has healed.56

Stiffness  (Arthrofibrosis): Loss of knee motion, particularly flexion, is very common due to prolonged
immobilization and scarring within the joint.22

Post-traumatic Arthritis: Damage to the smooth articular cartilage on the back of the patella is almost inevitable
in displaced fractures, leading to the development of painful arthritis over time.22

Other potential complications include nonunion, malunion, extensor lag (inability to fully straighten the knee), and
persistent quadriceps weakness.22

Comparative Analysis: Janu Sandhi Bhagna

The patella fracture highlights a key philosophical distinction in diagnostic focus and reveals a potential avenue for
integrative therapy aimed at mitigating long-term complications.

The diagnostic process itself is telling. Modern orthopedic diagnosis pivots on a single, binary functional test: the ability to
perform a straight leg raise.56 This test directly assesses the anatomical integrity of the extensor mechanism, and its result
largely dictates the therapeutic path—a positive test points to conservative care, while a negative test mandates surgery.
This approach is highly effective at isolating a critical mechanical function to guide an immediate, decisive intervention.
Ayurveda’s diagnosis, in contrast, is more holistic. The assessment of a

Janu Sandhi injury would focus on the overall functional impairment of the joint—the degree of lameness (Khanjatha), the
quality of the pain, the nature of the swelling—to guide a multi-modal, conservative treatment plan aimed at restoring the
health of the entire joint complex.50 The modern approach isolates a single function to make a surgical decision; the
Ayurvedic approach assesses the holistic dysfunction to guide a therapeutic process.

Furthermore, a significant opportunity for integration arises from the problem of chronic complications. Modern surgical
management is highly successful at achieving bone union, yet it is frequently followed by long-term issues like stiffness
and post-traumatic arthritis, which are often more debilitating for the patient than the healed fracture itself.22  This
suggests that simply restoring anatomical alignment is not sufficient to guarantee optimal long-term function. This is
precisely where Ayurvedic local therapies offer a complementary strength. Procedures like

Janu Vasti and Abhyanga are not designed merely for bone healing; their explicit purpose is to nourish the joint (Sandhi
Poshana),  lubricate the tissues (Snehanam), improve circulation, and maintain the pliability of the soft tissues.52  By
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addressing the health of the entire joint environment—the cartilage, synovium, ligaments, and muscles—these therapies
target the very issues that become chronic problems in modern management. Therefore, the application of post-operative
or post-cast Ayurvedic local therapies could represent a powerful integrative strategy to mitigate the most common and
frustrating long-term complications of patella fractures, improving functional outcomes beyond what anatomical fixation
alone can achieve.

Part IV: Antar/Bahir Janghasthi Bhagna (Tibia & Fibula Fracture)
Fractures of the lower leg bones, the tibia and fibula, are the most common long bone fractures encountered in clinical
practice.34 In Ayurveda, these bones are collectively known as the

Janghasthi, and a fracture is termed Janghasthi Bhagna. The terms Antar (inner) and Bahir (outer) can be used to specify
the tibia and fibula, respectively. Due to the tibia’s subcutaneous position along its anteromedial border, these fractures
are particularly prone to being open fractures and are associated with a high risk of significant soft-tissue injury, making
their management a challenge in both medical systems.

Ayurvedic Perspective

The Ayurvedic approach to Janghasthi Bhagna is rooted in the established principles of Bhagna Chikitsa for long bone
fractures, with a strong emphasis on meticulous wound care in the case of an open injury.

Classical Description and Clinical Features (Lakshana)

The clinical presentation of a tibial fracture would include the characteristic signs of Kanda Bhagna: severe pain, swelling,
deformity (angulation, rotation, shortening), crepitus, and the inability to bear weight.6 The ancient physician would have
carefully palpated the limb to assess the degree of displacement and instability.

Management (Chikitsa)

The management protocol follows the standard sequence of reduction and immobilization.

Reduction and Immobilization: The limb would be gently massaged with medicated ghee to soothe the tissues
and reduce spasm. Traction (Anchana) would then be applied to restore length and alignment, followed by
manipulation (Pidana) to correct any residual deformity.20 Once reduced, the fracture would be immobilized using
Kushabandha—splints fashioned from the bark of specific trees like Nyagrodha (Ficus species) or Bamboo, which
provide rigid support.5 These splints would be secured with firm bandaging (Bandhana). For highly unstable
fractures, the Kapatashayana fracture bed could also be utilized to maintain continuous traction and stability.14

Management of Open Fractures (Savrana Bhagna): Sushruta placed great importance on the management of
the associated wound in an open fracture. He prescribed a meticulous protocol for wound care to be performed
before immobilization. This involved washing the wound thoroughly with herbal decoctions (Kashaya) to cleanse it
of contaminants. Following this, a paste made from honey and ghee was applied.6 This combination was valued not
only for its soothing properties but also for its inherent antimicrobial effects, a critical step in preventing the
dreaded complication of bone infection.6

Modern Orthopedic Perspective

The modern management of tibial fractures is dominated by the assessment and treatment of the associated soft-tissue
injury. The bone’s subcutaneous nature means that the “soft-tissue envelope” is often compromised, which has profound
implications for healing and the risk of complications.

Anatomical Classification and Clinical Features

Tibial fractures are classified by their location, as each region presents unique challenges.

Proximal Tibia (Plateau) Fractures: These are intra-articular fractures of the knee joint, often resulting from
high-energy trauma or falls in older individuals. They carry a high risk of post-traumatic arthritis and malunion,
particularly into valgus (knock-knee) and procurvatum (apex anterior angulation).63
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Tibial Shaft Fractures: These are the most common type. The subcutaneous anteromedial border makes them
highly susceptible to becoming open fractures. They are also the leading cause of acute compartment syndrome.32

Distal Tibia (Plafond/Pilon) Fractures: These are severe, high-energy axial loading injuries that drive the talus
into the tibial articular surface, resulting in extensive articular comminution and severe soft-tissue damage.64

Diagnosis and Management Strategies

The clinical presentation includes severe pain, deformity, and an inability to bear weight.34 However, the most critical
aspects of the physical examination are a detailed neurovascular assessment and a vigilant evaluation for

acute compartment syndrome. The classic signs of compartment syndrome are pain out of proportion to the injury and
pain with passive stretching of the toes.34 Diagnosis is confirmed with radiographs that must include the knee and ankle
joints. For any fracture with intra-articular extension (plateau or plafond), a CT scan is mandatory for surgical planning.63

Non-operative Management: A long leg cast is an option only for a select group of patients with low-energy,
closed, and stable fractures that meet strict alignment criteria: <5∘ of varus-valgus angulation, <10∘ of
anteroposterior angulation, <1 cm of shortening, and >50% cortical apposition.34

Operative Management: Most tibial shaft fractures in adults are treated surgically.
Intramedullary (IM) Nailing: This is the treatment of choice for the majority of tibial shaft fractures. It
provides stable internal fixation, respects the soft-tissue envelope, and allows for early weight-bearing.34

Plates and Screws (ORIF): This method is typically used for fractures that extend into the proximal
(plateau) or distal (plafond) joints, where precise anatomical reduction of the articular surface is
paramount.63

External Fixation: This is a vital tool in the orthopedic arsenal, particularly for managing severe open
fractures (Gustilo Grade III). It provides bone stability while allowing access for repeated wound
debridement and soft-tissue care. It is also used as a temporary stabilizing measure in polytraumatized
patients or when severe swelling prevents immediate internal fixation.34

Critical Complications

The tibia is notorious for its high rate of complications, largely due to its precarious blood supply and limited soft-tissue
coverage.

Open Fractures: These are considered a surgical emergency. Prompt administration of intravenous antibiotics and
thorough surgical irrigation and debridement are critical to prevent infection. The management strategy is guided
by the Gustilo-Anderson classification.34

Compartment Syndrome: This is a limb-threatening emergency caused by swelling and bleeding within the
closed fascial compartments of the lower leg, leading to increased pressure that compromises blood flow to
muscles and nerves. Tibial shaft fractures are the most common cause. The only effective treatment is an
emergent fasciotomy, a surgical procedure to release the pressure by incising the fascia.33

Nonunion: The failure of the fracture to heal is more common in the tibia than in other long bones, especially after
high-energy trauma or in open fractures, due to the tenuous blood supply of the distal third of the bone.64

Malunion: Healing in an incorrect position (angulation or rotation) is also a frequent complication, which can lead
to abnormal joint mechanics and long-term arthritis.34

Comparative Analysis: Janghasthi Bhagna

The management of tibial fractures reveals a critical evolution in medical understanding, particularly concerning the role
of soft tissues. It also provides a compelling example of how a systemic Ayurvedic approach can succeed where a purely
mechanical modern approach may fail.

The primacy of soft tissue management is a key differentiator. While both systems clearly recognize the added severity of
an open wound, modern orthopedics has elevated the assessment of the entire soft-tissue envelope to a primary
determinant of treatment and prognosis. The development of classification systems like Tscherne for closed injuries and
Gustilo-Anderson for open injuries provides a structured framework for decision-making that was not present in the
classical Ayurvedic texts.32 Furthermore, the modern understanding of the pathophysiology of compartment syndrome—an
“invisible” but catastrophic soft-tissue injury—and its emergency surgical treatment via fasciotomy represents a life-and-
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limb-saving advancement.65 While Ayurveda’s management of the

Vrana (wound) in an open fracture with cleansing decoctions and antimicrobial applications of honey and ghee was
sophisticated for its time, the ability to diagnose and treat impending ischemic necrosis within a closed fascial
compartment is a unique and critical contribution of modern medicine.

Conversely, the challenge of fracture nonunion highlights a potential limitation in a purely mechanical approach and
showcases the strength of Ayurveda’s systemic philosophy. Modern orthopedics often approaches nonunion as a local
problem at the fracture site, stemming from mechanical instability, infection, or poor local blood supply. 64 The standard
treatment involves improving stability (e.g., exchange nailing) and enhancing local biology (e.g., bone grafting). However,
in some cases, these interventions fail. A documented case report describes a patient with a tibial nonunion that persisted
despite two separate modern surgical procedures (an IM nail followed by a plate and screws).66 This indicates a systemic
failure of the patient’s biological healing capacity. The patient was subsequently treated with an Ayurvedic protocol that
included not only local therapies but also systemic interventions: oral herbal medicines like

Lakshadi Guggulu and, crucially, a course of Panchakarma including Basti (medicated enema), a therapy designed to
pacify systemic Vata and nourish the body’s tissues (Dhatus) from a foundational level. Radiographic evidence of callus
formation and healing appeared only after the systemic Panchakarma therapy was initiated. This outcome strongly
suggests that the Ayurvedic approach addressed a systemic barrier to healing that local mechanical fixation alone could
not overcome. This provides a powerful argument for an integrative model in complex cases like nonunion, where modern
surgery can provide the necessary mechanical stability, while Ayurvedic systemic therapies can optimize the patient’s
intrinsic biological potential for healing, a process encapsulated in the broader concept of Sandhana Karma.

Part V: Therapeutic Modalities – A Deeper Dive
The successful management of a fracture requires more than just mechanical alignment; it depends on a host of
therapeutic interventions that control pain, reduce inflammation, provide the biological building blocks for healing, and
restore function. Both Ayurveda and modern orthopedics employ a rich array of such modalities, reflecting their distinct
philosophical approaches to healing.

Ayurvedic Pharmacopeia and Para-surgical Procedures

Ayurvedic fracture care utilizes a multi-pronged therapeutic strategy that combines local applications, internal medicines,
and strict dietary and lifestyle regimens to create an optimal environment for healing.

Alepa (Herbal Plasters) and Kushabandha (Herbal Splinting)

Alepa: This refers to the local application of a medicinal paste or plaster over the fracture site. These pastes are
formulated with herbs known for their anti-inflammatory (Shothahara),  analgesic  (Vedanasthapana),  and  tissue-
healing properties. A classic formulation described by Sushruta includes Manjistha (Rubia cordifolia), Madhuka
(Glycyrrhiza glabra), red sandalwood (Pterocarpus santalinus), and rice flour, all mixed with ghee.6 The Lepa serves
not only to deliver medicinal compounds transdermally but also to provide a degree of support and protection to
the injured area.
Kushabandha: This is the practice of using splints (Kusha) for immobilization. These were not inert pieces of wood
but were specifically prepared from the bark of medicinal trees such as Arjuna (Terminalia arjuna), Udumbara (Ficus
racemosa),  and Bamboo (Vansh).6 The selection of these materials was likely based on both their physical
properties (rigidity and malleability) and their perceived therapeutic benefits, such as the astringent properties of
many barks, which would help in reducing swelling and promoting tissue consolidation.

Internal Medications for Bone Healing (Asthisandhanakara Dravyas)

Ayurveda has a specific category of herbs and formulations known as Asthisandhanakara, which translates to “that which
joins the bone.” These are administered orally to promote the biological process of fracture union from within.

Lakshadi Guggulu: This is a cornerstone polyherbal formulation in Bhagna Chikitsa. Its primary ingredients are
Laksha (the resinous secretion of the lac insect) and Guggulu (Commiphora mukul), combined with other bone-
promoting herbs like Arjuna and Asthisamharaka.68 It is considered a rich source of natural calcium and other
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minerals. From an Ayurvedic perspective, it pacifies Vata dosha,  which  is  implicated  in  pain  and  degenerative
processes, reduces inflammation (Shotha), and alleviates pain (Vedana). Clinical studies have suggested that it can
accelerate the rate of fracture healing and callus formation.70

Asthisamharaka (Cissus quadrangularis): The Sanskrit name of this plant literally means “that which prevents
the destruction of bones,” or more colloquially, “the bone-setter.” It is one of the most celebrated herbs for fracture
healing.1 It is traditionally used to enhance the rate of healing, increase bone mineral density, and strengthen
bones.73 Modern research has indicated that it may promote the proliferation of osteoblasts, the cells responsible
for bone formation.
Gandha Taila: This is a complex medicated oil prepared through a specific pharmaceutical process, often used
both internally and externally in fracture management. It is believed to nourish the bone tissue (Asthi Dhatu) and
expedite the healing process.6

The Critical Role of Pathya and Apathya (Prescribed Diet and Lifestyle)

A unique and integral aspect of Ayurvedic therapy is the concept of Pathya (wholesome diet and lifestyle) and Apathya
(unwholesome diet and lifestyle).72 This is not mere nutritional advice but an active therapeutic intervention designed to
support the healing process and prevent complications.

Pathya (Wholesome): For a fracture patient, the diet should be nourishing, constructive (Brimhana), and easy to
digest. Specific recommendations include freshly boiled rice, meat soup (Mamsa  Rasa, considered highly
restorative), milk, and ghee.1 These foods are thought to provide the essential nutrients needed for tissue
regeneration.
Apathya (Unwholesome): The patient is strictly advised to avoid foods with salty, acidic, pungent, and alkaline
tastes, as these are believed to aggravate inflammation and impede healing. Furthermore, lifestyle restrictions are
crucial; the patient must abstain from strenuous physical exercise (Vyayama) and sexual intercourse (Maithuna), as
these activities are thought to deplete vital energy needed for repair.1

Modern Rehabilitation and Pharmacotherapy

Modern orthopedic care complements mechanical fixation with structured rehabilitation and targeted pharmacotherapy to
manage symptoms, prevent complications, and restore function.

Protocols for Physiotherapy and Occupational Therapy

Rehabilitation is a cornerstone of modern fracture management, initiated as early as possible to prevent the secondary
complications of immobilization.1 The process is typically phased:

Early Mobilization: As soon as the fracture is stable, gentle range-of-motion exercises for the adjacent joints are
started to prevent stiffness and contractures.22

Strengthening: As healing progresses, strengthening exercises are introduced to combat muscle atrophy and
restore power to the limb.29

Weight-Bearing: The introduction and progression of weight-bearing are carefully guided by radiographic
evidence of callus formation and fracture union, gradually transitioning the patient back to full, unsupported
ambulation.26

Pharmacological Management

Medications are used to address specific physiological challenges associated with fractures and surgery.

Pain Control (Analgesia): A multi-modal approach is the standard of care. This may include non-steroidal anti-
inflammatory drugs (NSAIDs), opioids for severe acute pain, and regional nerve blocks (e.g., a fascia-iliaca nerve
block for hip fractures) to provide effective pain relief while minimizing systemic side effects.29

Deep Vein Thrombosis (DVT) Prophylaxis: Immobility of a lower limb significantly increases the risk of blood
clots forming in the deep veins, which can be fatal if they travel to the lungs (pulmonary embolism). Prophylactic
anticoagulant medications are routinely prescribed to mitigate this risk.27

Antibiotics: For all open fractures, prompt administration of intravenous antibiotics is mandatory to prevent the
development of bone infection (osteomyelitis), a devastating complication that is difficult to treat.25
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Advanced Techniques

For challenging fractures, particularly those with bone loss or nonunion, advanced biological techniques may be employed.

Bone Grafting: This involves placing bone—either from the patient’s own body (autograft), a donor (allograft), or
a synthetic substitute—at the fracture site to provide a scaffold and stimulate healing.46

Biologics: The use of growth factors, such as Bone Morphogenetic Proteins (BMPs), can be used to actively induce
bone formation in cases where the natural healing process has failed.

Comparative Analysis: Therapeutic Modalities

The therapeutic modalities employed by each system reveal a fundamental philosophical divergence in their approach to
healing, while also highlighting significant opportunities for integration.

A primary distinction lies in the concept of “food as medicine” versus targeted pharmacological intervention. Ayurveda
elevates diet  and lifestyle (Pathya  and Apathya)  to the level  of  a primary therapeutic tool.21 The prescription of specific
foods like meat soup and the proscription of others with salty or acidic tastes is considered an active intervention designed
to provide the body with the optimal building blocks for tissue repair and to create a systemic environment conducive to
healing. Modern medicine, while acknowledging the importance of adequate nutrition for recovery, does not typically
employ diet as a primary therapeutic modality. Instead, it relies on a powerful arsenal of targeted pharmacological agents
to achieve specific physiological goals: analgesics for pain, anticoagulants for clot prevention, and antibiotics for infection
control.27 This presents an opportunity for an integrative model where the acute, life-saving benefits of modern
pharmacotherapy are combined with a structured Ayurvedic dietary regimen to potentially enhance the body’s intrinsic
healing response, improve the quality of the bone formed, and perhaps reduce the duration of pharmacological
dependency.

Furthermore, the Ayurvedic concept of Sandhana  Karma offers a profound and holistic framework for understanding
tissue repair. In modern parlance, this term is often narrowly translated as “fracture healing.” However, in classical texts,
Sandhana Karma (the act of joining or repairing) is a universal principle that applies to the healing of all seven bodily
tissues (Sapta Dhatus), from the skin (Rasa) and muscle (Mamsa) to the bone (Asthi) itself.74 This concept views the
healing of a traumatized limb not as an isolated event of bone union, but as an integrated process of regeneration
involving all affected tissues. This holistic perspective contrasts with the highly specialized modern approach, where the
orthopedic surgeon manages the bone, the plastic surgeon manages the soft tissue, and the vascular surgeon manages
the vessels. The Ayurvedic principle of

Sandhana Karma, supported by systemic therapies like Panchakarma and internal medicines that aim to nourish all
Dhatus, provides a theoretical basis for therapies that support the regeneration of the entire limb as a single biological
unit. This ancient, holistic concept could inspire new avenues of research into systemic therapies that promote an
integrated healing response in complex traumatic injuries.

Formulation / Herb Key Ingredients Proposed Ayurvedic Action
(Karma) Modern Scientific Correlation

Lakshadi Guggulu
Laksha, Guggulu, Arjuna,
Ashwagandha, Nagabala,
Asthisamharaka

Asthisandhanakara (promotes
bone union), Vatahara (pacifies
Vata), Shothahara (anti-
inflammatory), Vedanasthapana
(analgesic)

Natural calcium source, anti-
inflammatory, enhances osteoblast
activity, accelerates callus
formation.

Asthisamharaka Cissus quadrangularis Asthisandhanakara, Balya
(strengthening)

Increases bone mineral density,
promotes osteoblastic proliferation,
accelerates fracture healing.

Gandha Taila
Processed with various
herbs like Yashtimadhu,
Manjistha in sesame oil

Asthiposhaka (nourishes bone),
Vatahara, Balya

Provides lipids for cell membrane
formation, herbal components may
have anti-inflammatory and
analgesic effects.

Abha Guggulu Guggulu, Triphala, Trikatu,
Abha (Acacia nilotica)

Asthisandhanakara, Vranaropana
(wound healing), Shothahara

Anti-inflammatory, analgesic,
promotes healing.
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Conclusion and Future Directions
This comparative analysis of classical Ayurvedic Bhagna Chikitsa and modern orthopedic traumatology reveals two highly
sophisticated systems of medicine that, despite their vastly different historical and technological contexts, share a
common goal: the effective healing of the fractured skeleton. The investigation highlights profound parallels in their
foundational principles, while also illuminating divergent philosophies in diagnosis, therapeutic focus, and the
conceptualization of healing itself.

Synthesis of Key Findings

The most compelling finding is the convergence of core management principles. The Ayurvedic sequence of Anchana
(traction), Pidana (manipulation), and Bandhana (immobilization) is the conceptual blueprint for the modern orthopedic
tenets of Reduction and Retention. This demonstrates that the fundamental mechanical requirements for bone healing
were empirically understood and masterfully addressed by ancient surgeons long before the advent of modern
biomechanics.

The primary divergence stems from their epistemological foundations. Ayurveda developed a system based on clinical
inference, using palpable signs to diagnose and classify fractures, leading to a holistic, largely non-invasive treatment
paradigm. Modern orthopedics evolved with technology, using direct visualization through imaging to achieve a precise
anatomical diagnosis, which in turn enables and often necessitates surgical intervention to achieve mechanical stability.

Strengths and Weaknesses of Each System

A balanced assessment reveals complementary strengths and weaknesses:

Ayurveda: The strengths of the Ayurvedic system lie in its holistic assessment of the patient, including
constitutional factors that may affect healing; its emphasis on diet and lifestyle (Pathya) as a primary therapeutic
tool; its rich pharmacopeia of internal and external medicines aimed at enhancing the body’s systemic healing
response; and its development of low-cost, non-invasive techniques for managing stable fractures. Its principal
weakness is its inability to adequately manage severely displaced, unstable, or complex intra-articular fractures
where precise anatomical reduction and rigid internal fixation are paramount for a successful outcome.
Modern Orthopedics: The strengths of modern orthopedics are undeniable. They include unparalleled diagnostic
precision through advanced imaging; the ability to achieve near-perfect anatomical reduction and stable internal
fixation even in the most complex fractures, allowing for early patient mobilization; and the effective management
of life-and-limb-threatening complications such as open fractures and acute compartment syndrome. Its potential
weakness lies in a relative lack of focus on optimizing the systemic biological environment that supports healing,
and its therapies can sometimes lead to chronic secondary complications like joint stiffness and post-traumatic
arthritis, even after a successful bone union.

Recommendations for Integrative Orthopedic Care

The complementary nature of these two systems suggests that an integrative approach could offer significant benefits,
potentially improving healing times, reducing complications, and enhancing long-term functional outcomes. Future
research and clinical practice could explore the following avenues:

Adjunctive Herbal Medicine: Rigorous, well-designed clinical trials should be conducted to evaluate the efficacy1.
of key Ayurvedic formulations, such as Lakshadi Guggulu and Asthisamharaka, as adjuncts to standard modern
orthopedic care. The primary outcomes could measure time-to-union, pain scores, analgesic requirements, and the
quality of callus formation.
Post-operative Nutritional  Protocols: The Ayurvedic concept of Pathya/Apathya could be formalized into2.
structured post-operative dietary protocols for fracture patients. Research could investigate whether such
protocols, when implemented alongside standard care, can accelerate recovery, reduce inflammatory markers, and
improve patient-reported outcomes.
Integrative Rehabilitation: The common modern complications of post-cast or post-operative joint stiffness and3.
pain could be addressed by integrating Ayurvedic local therapies. Studying the role of procedures like Janu Vasti,
medicated oil massage (Abhyanga), and herbal poultices (Upanaha) within modern physiotherapy regimens may
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reveal a path to superior functional recovery, particularly in intra-articular fractures.
Management of Nonunion: For challenging cases of delayed union or nonunion, where modern mechanical4.
interventions have failed, a combined approach should be considered. After surgical stabilization is optimized, the
addition of systemic Ayurvedic therapies, including internal medicines and Panchakarma, may provide the
biological stimulus needed to successfully initiate the healing cascade, as suggested by existing case reports.

By fostering a dialogue between these two rich medical traditions, it may be possible to synthesize a more comprehensive
and effective model of orthopedic care—one that combines the mechanical precision of modern surgery with the biological
wisdom of Ayurveda.

Aspect Classical Ayurveda (Bhagna Chikitsa) Modern Orthopedics
Diagnosis Clinical examination, palpation, inference (Anumana) Imaging (X-ray, CT, MRI), clinical tests
Reduction Closed manipulation (Anchana, Pidana) Closed and Open (surgical) reduction

Immobilization Herbal splints (Kushabandha), bandages (Bandhana),
fracture beds (Kapatashayana)

Plaster/fiberglass casts, internal fixation
(nails, plates, screws), external fixation

Systemic Support Internal medicines (Asthisandhanakara herbs), strict
diet/lifestyle (Pathya/Apathya)

Pharmacotherapy (analgesics, antibiotics,
DVT prophylaxis), nutritional support

Local Therapy Herbal pastes (Lepa), oil applications (Abhyanga,
Vasti), poultices (Upanaha) Ice packs, wound dressings

Rehabilitation Gradual increase in function, specific exercises
(Vyayama)

Structured physiotherapy, occupational
therapy

Core Philosophy Holistic, systemic healing, balancing Doshas,
enhancing intrinsic healing capacity

Anatomical restoration, mechanical stability,
targeted physiological intervention
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