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ABSTRACT

Sandhi Sharir, as described in Ayurveda, refers to the anatomical and functional junctions where two or more bones meet,
ensuring mobility, stability, and coordinated body movements. These structures are sustained by the balanced function of
doshas, dhatus, and upadhatus, particularly the role of Shleshaka Kapha in lubrication and smooth articulation. Among all
Sandhis, the Janu Sandhi (knee joint) holds paramount importance due to its role in weight-bearing, locomotion, and postural
stability. Classical Ayurvedic texts such as Charaka Sambhita, Sushruta Samhita, and Ashtanga Hridaya detail its structural
composition, functional attributes, and its classification as a marma (vital point), underlining its clinical significance in
trauma and degenerative conditions.In modern anatomy, the knee joint is recognized as the largest synovial hinge joint,
comprising femoro-tibial and femoro-patellar articulations, stabilized by ligaments, menisci, muscles, and a synovial capsule.
This review correlates Ayurvedic and biomedical perspectives of Janu Sandhi, exploring the synergy between traditional
descriptions and contemporary anatomical and biomechanical insights. It also discusses common pathologies such as
osteoarthritis, ligament injuries, and inflammatory disorders, alongside preventive and therapeutic approaches from both
disciplines. Ayurvedic interventions, including abhyanga (therapeutic oil massage), swedana (sudation), vasti (medicated
enema), and rasayana therapy, are examined in light of their potential to maintain joint health and improve functional
outcomes. By integrating classical concepts with modern applied anatomy, this review highlights the scope for
interdisciplinary management strategies in knee joint disorders
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1. INTRODUCTION

The human musculoskeletal system is a complex integration of bones, joints, muscles, tendons, ligaments, and connective
tissues that together provide structural stability, mobility, and coordinated movements essential for daily activities. Within
this system, joints (Sandhi in Ayurveda) serve as the meeting points of two or more bones, functioning as pivotal locations
where motion is generated and transmitted while maintaining mechanical stability [1].

In Ayurveda, Sandhi Sharir is not merely viewed as an anatomical structure but as a site of significant physiological,
biomechanical, and pathological processes. Classical texts such as Charaka Sambhita, Sushruta Samhita, and Ashtanga
Hridaya describe joints in terms of their role in chala (movement), dharana (support), and their integration with doshas
(functional principles), dhatus (tissues), and marma (vital points). This approach gives a more holistic dimension to joint
health, where structural integrity, lubrication (snehana), and energy flow are equally emphasized.

Among the various joints described in Ayurveda, the Janu Sandhi—corresponding to the modern knee joint—holds
paramount importance. As a major weight-bearing joint, it plays an essential role in locomotor functions such as standing,
walking, running, and squatting. Due to its central location in the kinetic chain of the lower limb, the knee joint is subjected.
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to substantial mechanical stress, making it prone to degenerative disorders like Sandhigata Vata (osteoarthritis),
inflammatory conditions, and traumatic injuries. Ayurvedic pathology links these conditions to the vitiation of Vata dosha,
depletion of Shleshaka Kapha (synovial fluid), and impairment of Asthi and Majja dhatus (bone and marrow tissues) [2].

In modern anatomy, the knee is classified as a modified hinge-type synovial joint, capable primarily of flexion and extension,
with a limited degree of medial and lateral rotation when flexed. It is composed of three articulations: the medial and lateral
femoro-tibial joints and the femoro-patellar joint. These are reinforced by robust ligamentous structures such as the anterior
cruciate ligament (ACL), posterior cruciate ligament (PCL), medial and lateral collateral ligaments, and supported by intra-
articular fibrocartilaginous menisci that serve to distribute load and absorb shock . The surrounding muscles, especially the
quadriceps femoris and hamstrings, provide dynamic stability, while the synovial membrane ensures lubrication and
nourishment of articular cartilage

Ayurvedic and biomedical perspectives, though developed in vastly different epistemological frameworks, reveal striking
parallels in the recognition of joint complexity, the need for proper lubrication, and the relationship between structural
integrity and functional capacity. For instance, the Ayurvedic concept of Shleshaka Kapha mirrors the role of synovial fluid
in modern physiology, providing lubrication, reducing friction, and maintaining smooth articulation [3]. Similarly, the
identification of Janu Marma in Ayurveda underscores the vulnerability of the knee joint to trauma—modern orthopedics
corroborates this by acknowledging the high incidence of ligamentous tears, meniscal injuries, and cartilage degeneration in
active populations.

An integrative analysis that bridges these two systems of knowledge offers valuable clinical implications. For example,
Ayurvedic therapeutic approaches—such as abhyanga (therapeutic oil massage), swedana (sudation therapy), vasti
(medicated enema), and rasayana (rejuvenative therapy)—are aimed not only at alleviating symptoms but also at restoring
the physiological balance that supports joint health [4]. Modern physiotherapy and sports rehabilitation can complement
these interventions by addressing biomechanical imbalances, muscle weakness, and proprioceptive deficits.

This review aims to provide a comprehensive study of Sandhi Sharir with a special focus on the applied anatomy of the knee
joint, correlating the classical Ayurvedic descriptions with modern anatomical and biomechanical insights. By establishing
this correlation, it is possible to develop evidence-based integrative protocols that enhance prevention, treatment, and
rehabilitation in knee joint disorders. Such an approach aligns with the growing emphasis on interdisciplinary medicine,
where traditional knowledge systems are critically evaluated and synergized with contemporary biomedical practices for
optimal patient outcomes [5].

2. AYURVEDIC CONCEPT OF SANDHI SHARIR
Definition and Etymology

2 ¢

In Sanskrit, the term Sandhi literally translates to “junction,” “union,” or “meeting point.” In Ayurvedic literature, Sandhi
refers to the anatomical junction where two or more Asthi (bones) meet, forming a point of articulation [6]. According to
Sushruta Samhita, Sandhi is not merely a passive meeting point but an active anatomical structure bound by Snayu (ligaments
and fibrous tissues) that stabilizes the bones while permitting necessary movements. The health of a joint depends on proper
lubrication, stability, and balance between structural tissues and functional doshas [6].

Types of Sandhi in Ayurveda

Sushruta Samhita classifies Sandhi into three primary types according to structure and function [7]:

Type of . o . Modern Anatomical

Sandhi Ayurvedic Description Correlation Example

Chala ) Freely moval?le joints; allow various Synovial joints Shoulder, knee, hip

Sandhi ranges of motion.

Achala Immovable joints where bones are fused Fibrous ioints Skull sutures

Sandhi o tightly bound. J

Vishesh Specialized joints with unique structural| Cartilaginous  joints, pivot|Vertebral joints,
Sandhi features and motion patterns. joints, saddle joints, etc. temporomandibular joint

Chala Sandhi are the most functionally dynamic joints, enabling complex activities such as locomotion, manipulation, and
fine motor functions. Achala Sandhi provide stability and protection for vital organs, while Vishesh Sandhi serve specialized
purposes depending on their location and biomechanical role.

Number of Joints in the Human Body According to Ayurveda
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Charaka Samhita enumerates a total of 210 Sandhi in the human body, categorized as follows [8]:

Region Number of Sandhi [Examples

Upper limbs 68 Shoulder, elbow, wrist, finger joints
Lower limbs 68 Hip, knee, ankle, toe joints

Vertebral column & trunk |59 Intervertebral joints, costovertebral joints
Head & neck 15 Temporomandibular joints, cranial sutures
Total 210 —

This classification illustrates the Ayurvedic approach to considering the entire body’s articulations, not just the major ones
recognized in modern gross anatomy.

Janu Sandhi (Knee Joint) in Ayurveda

The Janu Sandhi is described as a Chala Sandhi, enabling flexion and extension of the lower limb, with minor rotational
movements under specific conditions [9]. It is nourished and lubricated by Shleshaka Kapha, a subtype of Kapha dosha,
which closely parallels the synovial fluid of modern anatomy.

Ayurveda recognizes the Janu Sandhi as a Sandhi Marma—a vital point in the body where injury can result in significant
functional impairment. According to Sushruta, trauma to the Janu Marma can lead to loss of locomotor ability, chronic pain,
and even permanent disability [10].

Ayurvedic Description of Janu Sandhi and its Modern Correlation:

Ayurvedic

Description Modern Anatomical Correlation
Term

Janu Sandhi Freely movable joint in the lower limb, aiding in walking,| Knee joint — modified hinge synovial

sitting, running. joint
Shleshaka Lubricates and nourishes the joint, preventing friction . .
. . Synovial fluid
Kapha between articulating surfaces.

Fibrous structures binding the joint and maintaining

stability. Ligaments & tendons

Snayu

Vital point located at the knee; injury causes severe|Knee’s neurovascular structures and

Janu Marma functional loss. ligament complex

This holistic view emphasizes not only the structural aspects of the joint but also its physiological and energetic significance.

3. APPLIED ANATOMY OF THE KNEE JOINT (MODERN PERSPECTIVE)
Type and Articulations

The knee joint is a synovial modified hinge joint involving three bones: the femur, tibia, and patella [11]. The primary
articulations are:

Medial femorotibial articulation
Lateral femorotibial articulation
Femoropatellar articulation
Supporting Structures

Ligaments: Anterior cruciate ligament (ACL), posterior cruciate ligament (PCL), medial collateral ligament (MCL), lateral
collateral ligament (LCL) [12]

Menisci: Medial and lateral fibrocartilaginous discs that act as shock absorbers and stabilize the joint [13]

Joint Capsule: Fibrous outer layer with synovial inner membrane producing synovial fluid
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Blood Supply and Innervation

Blood supply comes from the genicular branches of the popliteal artery. Innervation is by branches of the femoral, tibial, and
common peroneal nerves [14].

Movements

The knee allows flexion, extension, and slight medial and lateral rotation when flexed. The “screw-home mechanism” locks
the knee in extension, enhancing stability [15].

4. COMPARATIVE ANALYSIS OF SANDHI SHARIR AND MODERN KNEE ANATOMY

Ayurveda and modern anatomy both acknowledge the knee joint as a critical structural junction responsible for stability,
movement, and weight-bearing functions. In Ayurvedic terms, the Janu Sandhi is classified as a Chala Sandhi—a freely
movable articulation—supported by Srayu (ligaments) and nourished by Shleshaka Kapha, which acts as a natural lubricant.
Additionally, the knee is recognized as a Marma (vital point), highlighting its vulnerability to trauma and the potential for
severe functional loss if injured.

Modern anatomy describes the knee as a modified hinge synovial joint formed by the articulation of the femur, tibia, and
patella. It is stabilized by cruciate and collateral ligaments, cushioned by medial and lateral menisci, and lubricated by
synovial fluid secreted by the synovial membrane. These components allow flexion, extension, and slight rotation, while
distributing loads during activities such as walking, running, and squatting. The conceptual parallels are notable: Shleshaka
Kapha corresponds to synovial fluid in function, providing lubrication and nutrition; Snayu aligns with ligaments and tendons
in offering structural support and movement control. Ayurveda extends the discussion to include dosha balance, joint
nourishment, and preventive measures, while modern anatomy emphasizes biomechanical efficiency, pathology, and surgical
repair.Integrating these perspectives provides a comprehensive understanding of the knee, enabling both preventive and
therapeutic strategies that combine lifestyle regulation, physiotherapy, and targeted interventions to preserve joint function
and prevent degenerative disorders [16].

5. CLINICAL SIGNIFICANCE

In Ayurvedic pathology, degeneration or depletion of Shleshaka Kapha—the lubricating and cushioning element of joints—
combined with vitiation of Vata dosha leads to Sandhigata Vata. This manifests as pain (shoola), swelling (shotha), crepitus,
and restricted movement in the joint [17]. The Janu Sandhi (knee joint) is especially prone to such disorders due to its
constant load-bearing and mechanical stress during daily activities.

Modern medicine describes a parallel condition in osteoarthritis, characterized by progressive articular cartilage
degeneration, subchondral bone sclerosis, osteophyte formation, and synovial inflammation. Both systems acknowledge the
chronic and degenerative nature of knee joint disorders, emphasizing early intervention to maintain joint integrity and
function [17].

Ayurvedic management focuses on restoring joint lubrication, balancing doshas, and strengthening periarticular tissues.
Therapies include Snehana (internal and external oleation), Swedana (therapeutic fomentation), and Upanaha (herbal
poultices). Formulations such as Maha Narayana Taila, Rasnadi Kwatha, and Guggulu-based preparations are known for
their anti-inflammatory and analgesic properties [18]. Dietary and lifestyle modifications are also essential to reduce
recurrence.

Modern rehabilitation emphasizes strengthening quadriceps and hamstrings, improving proprioception, and using joint-
protection strategies. Weight management and ergonomic corrections are key preventive measures.

An integrative approach combining Ayurvedic and modern methods provides holistic benefits—addressing not just pain and
mobility but also systemic balance and long-term prevention.

Aspect Ayurveda Modern Medicine

Patholo Shleshaka Kapha depletion, Vata vitiation||Cartilage degeneration, synovial inflammation
gy (Sandhigata Vata) (osteoarthritis)

Primary Pain, swelling, stiffness, crepitus Pain, swelling, reduced range of motion

Symptoms

Management Dosha balance, lubrication, tissue||Pain relief, functional improvement, structural

Goals strengthening preservation

Therapies Snehana, Swedana, herbal oils, decoctions  ||physiotherapy, analgesics, lifestyle
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Aspect Ayurveda Modern Medicine

modification

Weight  control, exercise, ergonomic

Prevention Diet, lifestyle regulation adaptation

6. DISCUSSION

The concept of Sandhi Sharir in Ayurveda presents a holistic understanding of joints, encompassing not only their structural
arrangement but also their functional and systemic roles in the human body. While modern anatomy dissects the knee into
its constituent bones, ligaments, cartilage, and synovial membranes, Ayurveda considers the Janu Sandhi as a dynamic
junction where structural stability, movement, lubrication, and vital energy converge. This broader perspective allows for an
integrative view that can be highly relevant in both prevention and treatment of knee disorders.In Ayurveda, the knee joint
is described as a Chala Sandhi, meaning a freely movable joint. Its movement is facilitated by the smooth articulation of
bones, cushioned by Shleshaka Kapha, a specialized form of Kapha dosha responsible for lubrication and nourishment. Injury
or degeneration of this Kapha is believed to lead to dryness, crepitus, pain, and restricted motion—symptoms which are
comparable to those of osteoarthritis in modern medicine. This correlation shows how ancient and contemporary
perspectives, though developed independently, converge on similar pathological concepts.

Modern anatomy views the knee as a modified hinge joint, allowing flexion, extension, and slight rotation. It is the largest
and one of the most complex joints in the body, bearing substantial weight during walking, running, climbing, and other
daily activities. The joint’s stability is maintained by a combination of ligaments, menisci, and muscular support, while its
mobility is made possible by articular cartilage and synovial fluid. Any compromise in these structures, whether through
trauma, overuse, or degeneration, results in pain, instability, and functional impairment.From a biomechanical standpoint,
the knee is particularly susceptible to injury because of its exposed position between two long levers—the femur and tibia—
and its reliance on soft tissue structures for stability. This is reflected in Ayurvedic thought, where the Janu Marma is
classified as a vulnerable vital point; trauma to this area can lead to significant disability. Such similarities highlight the
timeless understanding of the knee’s importance in overall mobility and function.

In Ayurveda, degeneration of Shleshaka Kapha is often accompanied by aggravation of Vata dosha, leading to conditions
such as Sandhigata Vata. This manifests as pain, stiffness, swelling, and reduced range of motion. The management approach
includes oleation (Snehana) to restore lubrication, fomentation (Swedana) to relieve stiffness, and the use of herbal
formulations like Maha Narayana Taila, Dashamoola, and Rasnadi Kwatha to reduce inflammation and nourish joint tissues.
Dietary modifications and lifestyle measures are also prescribed to maintain joint health and prevent recurrence.Modern
medicine addresses similar clinical presentations under the umbrella of degenerative joint diseases, with osteoarthritis being
the most prevalent. Management strategies typically include physiotherapy for muscle strengthening, weight reduction to
decrease load on the joint, use of analgesics and anti-inflammatory drugs, and, in severe cases, surgical interventions like
knee replacement. While these approaches can provide significant symptomatic relief, they often focus on mechanical and
chemical aspects of disease rather than systemic balance.

An integrative approach that combines Ayurvedic principles with modern rehabilitation techniques may yield better long-
term outcomes. For example, physiotherapy can strengthen periarticular muscles and improve biomechanical alignment,
while Ayurvedic oleation therapies can enhance lubrication and reduce stiffness at a systemic level. Likewise, the emphasis
Ayurveda places on preventive measures—such as proper posture, joint-friendly exercises, and seasonal detoxification—
could help reduce the incidence of degenerative conditions.Another valuable contribution of Ayurveda is its individualized
treatment approach. The recognition that joint disorders can arise from different doshic imbalances allows for personalized
interventions, targeting the root cause rather than merely suppressing symptoms. This is in contrast to standardized protocols
in conventional medicine, which, while evidence-based, may not account for individual variability in systemic constitution
and lifestyle.

Ultimately, both Ayurveda and modern anatomy offer essential insights into the structure and function of the knee joint. The
ancient wisdom of Sandhi Sharir provides a framework that integrates physical, systemic, and energetic aspects of joint
health, while modern anatomy supplies detailed structural and biomechanical knowledge. The integration of these
perspectives not only deepens our understanding of the knee but also opens pathways for more comprehensive, patient-
centered care.

7. CONCLUSION

The study of Sandhi Sharir in Ayurveda, when correlated with the modern applied anatomy of the knee joint, reveals a
remarkable alignment in understanding the joint’s structural, functional, and pathological aspects. Ayurveda describes the
Janu Sandhi as a Chala Sandhi, emphasizing the role of Shleshaka Kapha in maintaining lubrication and smooth articulation.
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Modern anatomy mirrors this concept through the synovial fluid, which nourishes cartilage and reduces friction. Both
systems recognize the importance of surrounding supportive structures—ligaments, tendons, and muscles—in providing
stability and preventing injury.Pathological processes described in Ayurveda, such as the degeneration of Shleshaka Kapha
and aggravation of Vata dosha, bear striking similarity to modern descriptions of osteoarthritis and other degenerative joint
conditions. Likewise, the concept of Janu Marma aligns with the modern appreciation of the knee’s vulnerability to trauma
and the significant impact such injuries can have on mobility and quality of life.An integrative framework that draws upon
the preventive and restorative principles of Ayurveda, along with the detailed biomechanical insights of modern anatomy,
offers an expanded approach to the management of knee disorders. Preventive measures such as tailored exercise, dietary
guidance, postural correction, and seasonal detoxification can complement physiotherapy, pharmacological management,
and surgical interventions when necessary.
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