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ABSTRACT

The human skeletal framework, composed primarily of Asthi (bones) and Sandhi (joints), holds a fundamental
position in Ayurvedic anatomy (Sharir Rachana). Classical Ayurvedic texts like Charaka Samhita, Sushruta
Samhita, and Ashtanga Hridaya have described the structure, types, functions, and pathological conditions of
bones and joints in a comprehensive yet philosophically distinct manner from modern anatomy. Asthi Sharir
is discussed as one of the essential Dhatus that provide stability, structure, and support to the body, while
Sandhi are anatomical junctions ensuring movement and connectivity among bones.

This paper aims to elucidate the Ayurvedic understanding of Sandhi-Asthi Sharir, highlighting their
physiological significance, classification, and interrelation, and compare these ancient concepts with
contemporary anatomical perspectives. Emphasis is laid on understanding how the Ayurvedic classification
of joints (based on movement and structure) aligns or differs from modern concepts such as synovial, fibrous,
and cartilaginous joints.

The study is based on a literary review of Ayurvedic texts and supported by interpretative correlations with
modern anatomical references. Observational data from Ayurvedic cadaveric dissection techniques and cross-
referenced clinical observations provide additional insight. The paper also addresses the role of Sandhi and
Asthi in various Vyadhi (diseases) such as Sandhivata, Asthikshaya, and their management through Ayurvedic
therapies.

Understanding Sandhi-Asthi Sharir is crucial not only for theoretical knowledge but also for its applications
in Panchakarma, surgery, orthopaedics, and Rasayana therapy. A deeper exploration into these foundational
structures opens pathways for integrating Ayurvedic musculoskeletal understanding into modern medical
systems.

KEYWORDS - Sandhi-Asthi Sharir, Ayurvedic Anatomy, Bones and Joints, Musculoskeletal System,
Ayurvedic Orthopaedics

INTRODUCTION

Classical Concept of Sandhi and Asthi in Ayurveda

Ayurveda, the ancient Indian science of life, provides a holistic and functional framework for understanding
human anatomy. Among the foundational elements of the human body, Asthi (bones) and Sandhi (joints) form
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a critical component of the Sharir Rachana (anatomical structure). According to the Tridosha theory, Asthi is
predominantly composed of Vayu and Prithvi Mahabhutas, signifying rigidity and mobility, whereas Sandhi
are formed at the union of two or more Asthis, serving as mechanical junctions that facilitate various
movements. The Sushruta Samhita describes 360 bones in the human body, while other texts such as Charaka
Samhita describe 206, accounting for different methods of classification and observation. Sandhi are not only
mechanical joints but are also described as functional units that play a role in maintaining the integrity of
bodily structures and Pravritti (movement). Ayurvedic concepts see Asthi as the fifth Dhatu, produced after
Majja, and responsible for the upright structure and stability of the body. [1],[2],[3]
Philosophical and Functional Dimensions
The Ayurvedic viewpoint on bones and joints is intricately woven with the physiological processes of Dhatu
Parinama (transformation of tissues) and the concept of Upadhatus (secondary tissues). According to Acharya
Sushruta, Asthi Dhatu nourishes the nails and teeth as its Upadhatus and is supported by Majja Dhatu. The
Asthivaha Srotas, originating from the kidneys and Meda Dhatu, is responsible for the nourishment and
maintenance of the bone tissue. On the other hand, Sandhi are not merely passive joints but are considered
Marma Sthanas—vital points—indicating their importance in both anatomical and therapeutic contexts.
Injuries to major joints are categorized under Sadyapranahara Marma, i.e., those that can cause immediate
death or severe disability. The functional capacity of a joint is also linked to the strength of Vata Dosha,
particularly Vyana Vayu, which governs locomotion and joint mobility. This integration of structural,
functional, and energetic dimensions provides Ayurveda a unique perspective on the musculoskeletal system.
[4],[5].[6]
Modern Correlation and Need for Integration
In contemporary anatomy, the human skeletal system comprises 206 bones and is classified based on shape,
location, and function. Joints are categorized into fibrous, cartilaginous, and synovial types, based on their
structural and functional properties. While modern science has developed intricate diagnostic and surgical
interventions for bone and joint disorders, it often overlooks the systemic and energetic connections
emphasized in Ayurveda. This divergence makes a comparative and integrative approach necessary.
Ayurveda's concept of bone health as linked to digestion (Agni), metabolism, Vata balance, and age-related
degeneration offers broader insights into the pathophysiology and management of diseases like osteoporosis,
arthritis, and degenerative joint disorders. Through this paper, an attempt is made to bridge the understanding
between ancient Ayurvedic knowledge and modern scientific anatomy, thereby laying a comprehensive
foundation for future integrative research and practice. [7],[8],[9]
MATERIALS AND METHODS
Literature Review
The primary materials for this study include classical Ayurvedic texts such as the Charaka Samhita, Sushruta
Samhita, and Ashtanga Hridaya. Commentaries by renowned scholars such as Chakrapani Datta,
Dalhanacharya, and Arunadatta were analyzed to derive deeper interpretations of Sandhi and Asthi Sharir.
Additionally, modern anatomy textbooks like Gray’s Anatomy and research articles on musculoskeletal health
provided comparative insights.
Data Collection
1. Ayurvedic Sources: Data regarding the types, functions, and classification of Asthi and Sandhi were
extracted from Ayurvedic texts.
2. Modern Anatomy: Structural and functional characteristics of bones and joints were collected from
contemporary anatomical literature.
3. Clinical Observations: Observations from Ayurvedic Panchakarma therapies and case studies
involving joint-related disorders such as Sandhivata (osteoarthritis) were included.
Methodology
1. Comparative Analysis: A thematic analysis was performed to correlate Ayurvedic descriptions of
Asthi and Sandhi with modern anatomical concepts.
2. Interpretation of Ayurvedic Cadaveric Studies: Historical methods of dissection (Shareera
Vivachana) were examined to understand their relevance to current anatomical knowledge.
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3. Case Studies and Observational Data: Data from Ayurvedic clinics specializing in Panchakarma
and orthopaedic conditions were analyzed to evaluate the practical application of Sandhi-Asthi
concepts.

OBSERVATION AND RESULTS [10],[11],[12],[13].[14].[15]
1. Ayurvedic Understanding of Asthi Sharir (Bone Structure)
In Ayurvedic literature, Asthi is classified as the fifth Dhatu (tissue) in the sequential development of body
constituents (Dhatu Parinama). It is formed from Medo Dhatu (adipose tissue) through the metabolic activity
of Asthivaha Srotas—the channel responsible for carrying nutrients to the bones. Sushruta mentions 360 bones
in the human body, which differs from the modern count of 206. This is primarily due to the inclusion of
additional structures such as cartilage, teeth, nails, and sesamoid bones. The Asthi Sharir comprises long
bones, flat bones, short bones, and irregular bones—each with specific functions like support, protection, and
facilitation of movement.
The Asthi Dhatu is governed by Vata Dosha, and its health depends on the balance of Agni
(digestive/metabolic fire). When Vata becomes aggravated, particularly in old age, it dries out the Asthi and
Sandhi, leading to conditions like Asthikshaya (bone loss) and Sandhigata Vata (joint degeneration). The
vitality of bones is linked to the strength of Majja Dhatu (marrow) as it nourishes and fills the hollow spaces
of long bones, ensuring structural integrity and flexibility.
2. Classification of Sandhi (Joints) in Ayurveda
Sandhi, or joints, are anatomical junctions where two or more bones meet. Ayurveda classifies them primarily
into two categories:
« Chala Sandhi (Movable Joints): These include joints of the limbs (e.g., shoulder, knee) that facilitate
various types of motion. This aligns with the modern concept of synovial joints.
« Achala Sandhi (Immovable Joints): These are found in the skull, pelvis, and other areas where bones
are fused. This corresponds to fibrous or cartilaginous joints in modern anatomy.
Sushruta enumerates 210 Sandhi, indicating detailed observation and significance of junctions throughout the
body, including microscopic and non-obvious anatomical unions.
Notable Ayurvedic Sandhi Types:
1. Kora Sandhi — Hinge-type joint (e.g., elbow)
2. Valaya Sandhi — Ball-and-socket type (e.g., hip)
3. Udvarta Sandhi — Pivot-like structure (e.g., neck)
4. Utkshepa Sandhi — Gliding joint (e.g., wrist and ankle)
3. Functional Observations from Classical Literature and Practice
The functional integrity of Sandhi is closely related to Vyana Vayu, a subtype of Vata Dosha, which regulates
voluntary movements. Injury or degeneration in joints is often a result of Vata imbalance. The Marma Sharir
concept also underscores the critical role of joints—major joints such as knee (Janu Marma), hip (Kati
Marma), and shoulder (Amsa Marma) are classified under Sadyah-Pranahara Marma, indicating that trauma
to these areas can be fatal or cause serious disability.
In Ayurvedic clinical observations, Sandhi Vikara (joint disorders) often present with:
« Pain (Shoola)
e Stiffness (Stambha)
e Swelling (Shotha)
e Creaking or friction sounds (Kashya)
These symptoms are common in Vata-dominant disorders such as Sandhivata (osteoarthritis), Amavata
(rheumatoid arthritis), and Asthi-Kshaya (osteopenia).
4. Comparative Study of Sandhi-Asthi Concepts: Ayurveda vs. Modern Anatomy
To bridge the ancient with the contemporary, a comparative analysis of Ayurvedic descriptions with modern
anatomical insights reveals striking parallels and philosophical divergences.
Bone Count and Classification
e Ayurveda: Counts 360 bones including teeth, cartilage, and other small structures, highlighting both
functional and structural aspects.
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« Modern Anatomy: Recognizes 206 bones in the adult skeleton, categorized as long, short, flat,
irregular, and sesamoid.
o Observation: The Ayurvedic approach provides a more inclusive view that considers clinical and
energetic relevance beyond mere morphology.
Joint Classification
o Ayurveda: Classifies joints functionally—movable (Chala), immovable (Achala), and semi-movable
types.
e Modern Anatomy: Uses structural classification—fibrous, cartilaginous, and synovial joints, each
further divided based on movement (uniaxial, biaxial, multiaxial).
« Observation: Ayurveda anticipates function-first classification, emphasizing clinical relevance in
treatment and diagnosis.
5. Pathological Conditions Observed in Ayurvedic Practice
Ayurvedic clinicians and classical texts describe numerous conditions rooted in Asthi and Sandhi
degeneration:
A. Sandhivata (Osteoarthritis Equivalent)
« Etiology: Aging, VVata aggravation, improper posture, and trauma.
o Symptoms: Joint pain, crepitus, stiffness, reduced range of motion.
« Clinical Observation: Effective management with Abhyanga (oil massage), Swedana (sudation), Basti
(medicated enema), and Rasayana herbs like Guggulu, Shallaki.
B. Asthikshaya (Bone Loss / Osteopenia)
« Etiology: Malnutrition, chronic illness, excessive Vata.
e Symptoms: Weakness, deformities, brittleness of bones.
o Management: Use of Asthi-Dhatu Vardhaka herbs (like Shatavari, Ashwagandha), Ksheera (milk),
and Ghrita (ghee) based therapies.
C. Aamavata (Rheumatoid Arthritis Equivalent)
« Etiology: Accumulation of Ama (toxic undigested substances) and Vata.
o Symptoms: Pain with stiffness, swelling, systemic fatigue, digestive complaints.
« Clinical Management: Langhana (fasting), Deepana (digestive enhancers), Panchakarma purification
therapies, and specific formulations like Simhanada Guggulu.
6. Cadaveric Observations in Ayurvedic Anatomy
In traditional Ayurveda education, Sharira Vivachana (cadaveric dissection) was practiced as per Sushruta’s
guidelines:
o Corpse is immersed in flowing water for a week, then dissected layer by layer.
e These methods allowed early scholars to identify and map the bones and joints with surprising
accuracy.
« Clinical observations from this process align well with the positioning, articulation, and vulnerability
zones recognized in modern anatomical studies.
Modern adaptations of these techniques using embalming and plastination could offer enhanced learning
outcomes if integrated with Ayurvedic curricula.
7. Observations from Panchakarma and Clinical Practice
Case studies from Ayurvedic Panchakarma centers reveal:
o Patients with chronic osteoarthritis show marked improvement in pain and mobility with repeated
Matra Basti (oil enema) and Pinda Sweda (rice bolus sudation).
o Use of Mahavata Vidhwansa Taila, Dashamoola Kwatha, and Nirgundi Oil shows anti-inflammatory
action clinically.
« Bone health indicators (pain, weight-bearing tolerance) improve significantly over 3-6 months of
Rasayana therapy, especially in Asthikshaya and early Sandhivata stages.
These outcomes emphasize the therapeutic potential of holistic musculoskeletal management in Ayurveda.
8. Relevance of Marma Points in Sandhi and Asthi Disorders
Marma therapy—another critical component of Ayurveda—identifies 107 vital points, of which many
coincide with joints:
e Janu Marma (knee)
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e Kukundara Marma (hip region)

e Manibandha Marma (wrist)

e Koorpara Marma (elbow)
Observations indicate that trauma to these Marma results in joint disability, paralysis, or death, underscoring
the importance of joint protection and functional alignment.
Ayurveda not only identifies these points but also prescribes appropriate massage techniques, oil applications,
and Agni Karma to stimulate recovery and healing at these anatomical junctions.
DISCUSSION [16],[17],[18], [19],[20],[21]
The exploration of Sandhi-Asthi Sharir through classical Ayurvedic perspectives, coupled with modern
anatomical understanding, reveals a profound and complementary view of the human skeletal framework.
Ayurveda, with its tridoshic foundation, offers not just a structural but also a dynamic and functional
interpretation of bones and joints, emphasizing their interrelationship with systemic physiological and
energetic processes. This differs fundamentally from the reductionist and mechanistic approach of modern
anatomy, which, while structurally precise, often separates form from function, and structure from systemic
context.
1. Philosophical Framework and Functional Integration
In Ayurveda, Asthi is not merely a rigid scaffold but is seen as a living, metabolically active tissue governed
by Vata Dosha, specifically its subtype Vyana Vayu, which is responsible for movement and coordination.
The formation of Asthi Dhatu is intricately linked to the sequential nourishment of all preceding dhatus (from
Rasa to Meda), thereby placing bone health in a systemic chain of bodily nutrition and metabolism. Any
imbalance in Agni (digestive fire) or Vata directly influences the structural integrity of bones, leading to
conditions like Asthikshaya (bone loss), which aligns well with osteopenia or osteoporosis in modern
pathology.
Joints (Sandhi), on the other hand, are not treated as simple anatomical junctions but are considered critical
for Sharir Gati (bodily movement) and Pravritti (function). Their vitality is safeguarded by maintaining
Snigdhatva (unctuousness) and Saumyata (softness), achieved through appropriate Ahara-Vihara (diet and
lifestyle), use of medicated oils, and therapies such as Basti and Abhyanga. Degeneration of Sandhi due to
Vata vitiation reflects clinical manifestations similar to osteoarthritis, where dryness, pain, and limited motion
are predominant. The Ayurvedic approach, therefore, focuses on both structural and doshic correction.
2. Marma Science and Joint Protection
The classification of joints as vital points (Sandhi Marma) underlines Ayurveda’s acute awareness of the
physiological importance and vulnerability of joints. Sushruta’s identification of Marma Sthanas—especially
those associated with large joints like the hip (Kukundara), knee (Janu), and shoulder (Amsa)—provides
insights into trauma science centuries ahead of modern surgical doctrines. Clinical observations confirm that
injury to these points often results in permanent disability, reinforcing the need for joint protection not just
mechanically but energetically.
Modern orthopedic surgery often neglects the long-term energetic implications of joint replacement or injury
to ligaments. Ayurvedic science warns against invasive interventions at Marma Sthanas unless absolutely
necessary, and instead suggests regenerative, lubricating, and strengthening therapies using Sneha, Sweda,
and Rasayana chikitsa.
3. Observations from Clinical Practice: Validation of Theory
One of the major findings from clinical observation in Ayurvedic practice is the efficacy of Basti therapy in
degenerative joint disorders. This is particularly evident in conditions like Sandhivata, where the
administration of medicated oils through the colon (Anuvasana and Niruha Basti) replenishes the Asthi Dhatu
and pacifies Vata Dosha. Unlike modern NSAIDs and steroids, which suppress inflammation
symptomatically, Basti addresses the root doshic imbalance, offering sustained relief without systemic side
effects.
Furthermore, the use of herbal combinations such as Trayodashanga Guggulu, Yogaraja Guggulu, and
mineral-based preparations like Praval Pishti or Godanti Bhasma show notable efficacy in promoting Asthi
Dhatu Pushti (bone nourishment) and joint lubrication. These therapies demonstrate that Ayurveda not only
conceptualizes joint health differently but also provides practical, evidence-supported treatments.
4. Relevance in Modern Healthcare and Integration
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The modern rise in bone and joint disorders—particularly due to aging populations, sedentary lifestyle, and
dietary deficiencies—calls for more than pharmacological or surgical responses. Ayurveda’s emphasis on
preventive care through Dinacharya (daily routine), Ritucharya (seasonal regimen), and individualized
nutrition offers significant potential to delay or even reverse early signs of skeletal degeneration.
Modern healthcare could benefit from integrating:
« Dietary protocols rich in Asthi-prashastya Dravyas (bone-nourishing substances) such as sesame,
milk, ghee, drumstick, and herbs like Shatavari, Ashwagandha, and Guduchi.
« Daily application of oils over joints to prevent dryness and enhance circulation.
o Seasonal Panchakarma regimens to eliminate vitiated doshas before they cause irreversible
structural damage.
The holistic, constitutional (Prakriti-based) approach of Ayurveda also aids in identifying individuals at higher
risk of bone and joint disorders, allowing for customized preventive strategies.
5. Scientific Challenges and Future Directions
Despite the practical efficacy and conceptual depth of Sandhi-Asthi Sharir, there remains a need for structured
scientific validation. Current clinical trials and observational studies in Ayurvedic orthopedics are limited in
scale and standardization. Integration requires:
« Biomechanical studies to evaluate changes in joint mobility post Ayurvedic treatments.
« Radiological and densitometric analysis to measure bone density and cartilage regeneration.
o Histological research comparing Ayurvedic concepts of Asthi with osteocytes, periosteum, marrow
function, and synovial fluid analysis.
Another challenge lies in correlating Ayurvedic metaphysical elements like Vata, Agni, and Srotas with
measurable biomedical parameters. This necessitates interdisciplinary collaboration between Ayurvedic
scholars, anatomists, clinicians, and biophysicists to create a unified language of description.
CONCLUSION [22],[23],[24], [25]
The exploration of Sandhi-Asthi Sharir within the framework of Ayurveda provides a rich, holistic perspective
on the skeletal and joint systems, blending functional, structural, and energetic elements. Through this detailed
analysis, it becomes evident that Ayurvedic concepts not only reflect a deep understanding of the human body
but also offer sustainable approaches to maintaining musculoskeletal health. This paper has illustrated that the
skeletal framework in Ayurveda, encompassing both bones (Asthi) and joints (Sandhi), is more than a mere
physical structure; it is an interconnected system that operates dynamically within the broader physiological
and energetic realms of the human body.
1. Conceptualization of Asthi and Sandhi in Ayurveda
In Ayurveda, bones and joints are treated not as isolated anatomical entities but as integral parts of a larger,
interdependent system. The concept of Asthi Sharir (skeletal system) in Ayurveda goes beyond the mere
physical structure of bones. It is intricately connected to other tissues (Dhatus) and is understood to undergo
a process of nourishment from Rasa to Medo to ultimately form Asthi. This sequential process emphasizes the
holistic nature of body systems, where the health of one tissue is directly linked to the health of others. In this
view, bone health is seen as a reflection of the entire body's vitality and metabolic processes, involving
digestion, nutrition, and systemic balance. Similarly, Sandhi (joints) are seen as not merely structural hinges
but functional and energetic centers that facilitate bodily movement and flexibility, crucial for the body’s
overall performance.
The Ayurvedic approach to bone and joint health, emphasizing the role of Vata Dosha in maintaining their
integrity, offers a therapeutic roadmap that integrates diet, lifestyle, and herbal treatments. Such an integrated
view contrasts with the more reductionist approach of modern medicine, which tends to treat bones and joints
in isolation, focusing on mechanical function and pathophysiology without always considering the systemic
context in which these structures operate.
2. The Role of Doshas in Bone and Joint Health
In Ayurveda, Vata plays a central role in the health of both bones and joints. As the principle of movement
and communication, Vata governs the metabolism of bone tissue and the function of joints. Imbalance in Vata,
particularly its aggravation, leads to dryness, stiffness, and pain in both bones and joints, which manifests as
conditions such as osteoarthritis, rheumatoid arthritis, and osteoporosis in modern medicine. This correlation
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is reflected in Ayurvedic diagnostic practices, where the state of Vata is closely monitored through pulse
diagnosis, observation, and patient history.
The imbalance of Vata is often exacerbated by modern lifestyle factors such as sedentary living, poor diet,
and stress. These factors also contribute to a compromised Agni (digestive fire), leading to Ama (toxic waste)
accumulation, which further deteriorates bone and joint health. Therefore, Ayurvedic treatments that focus on
restoring Vata balance—through Basti (medicated enemas), Abhyanga (oil massage), and Rasayana
(rejuvenative therapies)—offer a systemic, natural remedy for many musculoskeletal conditions.
3. Integrating Ayurvedic Principles with Modern Orthopedics
The integration of Ayurvedic principles with modern orthopedics and rheumatology presents a promising
approach to the treatment of bone and joint disorders. Modern medicine, with its emphasis on diagnostic
imaging, pharmacology, and surgery, offers precise and effective interventions for acute fractures, infections,
and advanced degenerative conditions. However, Ayurvedic medicine, with its focus on prevention, holistic
healing, and personalized care, offers complementary strategies for chronic conditions like osteoarthritis,
rheumatoid arthritis, and osteoporosis.
One of the key strengths of Ayurveda in the management of musculoskeletal disorders is its emphasis on non-
invasive therapies. Techniques such as Abhyanga, Swedana (sudation therapy), and Panchakarma offer
significant relief from pain and inflammation while addressing the root cause of the disease—namely, the
imbalance of doshas. These therapies not only target the physical symptoms but also work on restoring the
balance of Vata, enhancing circulation, improving metabolism, and promoting detoxification. Herbal
formulations such as Guggulu, Ashwagandha, Shallaki, and Triphala have demonstrated anti-inflammatory
and bone-strengthening effects that can complement modern treatments.
The holistic approach of Ayurveda also provides a comprehensive method for preventing musculoskeletal
degeneration. Lifestyle modifications based on the individual’s Prakriti (constitution) and the seasonality of
diseases (Ritucharya) ensure that imbalances are addressed before they manifest as clinical conditions.
Ayurvedic dietary recommendations that include Asthi Dhatu Vardhaka (bone-nourishing foods), such as
milk, sesame seeds, and leafy greens, are invaluable in supporting bone health and preventing disorders such
as Asthikshaya (bone loss).
4. Implications for Preventive and Restorative Care
One of the most significant contributions of Ayurveda to modern healthcare is its emphasis on prevention
rather than just treatment. Chronic bone and joint diseases are often preceded by subclinical imbalances in
Vata, Agni, and Srotas (channels). By identifying these imbalances early through Ayurvedic diagnostic tools
such as pulse reading, tongue examination, and patient history, practitioners can intervene before conditions
progress to degenerative stages.
For example, the Ayurvedic practice of Rasayana (rejuvenation) and Vata pacifying therapies offers a
preventive approach to the natural aging process. As aging leads to a decline in bone density and joint
flexibility, Ayurveda advocates a diet rich in Vata pacifying foods, the regular application of herbal oils for
joint lubrication, and the use of strengthening herbs such as Ashwagandha and Shatavari. These interventions
may help delay the onset of conditions like osteoporosis and osteoarthritis.
5. Future Research Directions
While the theoretical underpinnings and clinical practices of Ayurvedic musculoskeletal care are well-
established, there remains a significant need for rigorous scientific research to validate these approaches.
Randomized controlled trials (RCTs), longitudinal studies, and observational studies involving Ayurvedic
therapies such as Basti, Abhyanga, and herbal formulations are crucial to establishing their efficacy within a
modern clinical framework.
Additionally, integrating Ayurvedic concepts of Vata, Agni, and Srotas with current biomedical research on
inflammation, immune modulation, and bone regeneration could offer new insights into the mechanisms
underlying musculoskeletal diseases. Collaborations between Ayurvedic practitioners, osteologists,
rheumatologists, and researchers will be vital in bridging the gap between these ancient wisdoms and modern
scientific practices.
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