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In the evaluation of tendon pathology, imaging modalities play a vital role in diagnosing tendon pathology. These pathologies include some 

injuries, tears, inflammation action, etc., only Magnetic Resonance and Imaging Technology (MRI) and ultrasound with their ultra-special 

and exceptional results in outcomes. It is the most commonly used for the diagnosis of these diseases. Various tendon-related disorders can 

be examined easily by these imaging techniques. This pathology includes elbow tendon, shoulder rotator cut off, abductor of the hip, tendons 

of the patella, tendon anatomy its structure, and existing pathology in the Tendon. However, imaging hands and fingers are difficult, but 

physicians diagnose the disease using the patient's history and symptoms and imaging. This imaging was generally done by Ultrasound, not 

by M.R.I., as the Ultrasound was cheaper than M.R.I. Ultrasound has proven more beneficial with affordable prices and accurate results in 

the case of a finger. Still, when we talk about elbows, it also experiences pain and has the problem of Tendinopathy, discomfort, and disease 

known as Lateral Epicondylalgia, another name for Tennis Elbow. This is the most common problem as its cause and mechanism are known. 

It was so important to see the interrelationship between the factors and mechanisms. Tendon disorders are common in athletes. Problems 

may be ecstasy inflammation and degeneration. Ultrasound helps in the understanding of the anatomical structure and high-resolution image. 

Tendinosis and Tendinopathy are two classifications of Tendon pathology encompassing Automatic, deterioration, and overworked 

pathology. Secondly, in Spondylarthritis inflaming enthesitis, 'Tendinosis' is the same as Tendinitis, where the Tendon means the part of 

your body that joins a muscle to bone, which means Inflammation. There are many risk factors along with this pathology, even if it is fatal. 

Tendons and change with the time.  
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INTRODUCTION 

The function of the Tendon is to connect the muscles to the 

bone as it has some extraordinary features. Ligaments are 

also one structure other than the Tendon. Both differ in 

function but have structural similarities. Tendon is made of 

collagen fiber, mainly collagen type one. Both differ in 

operation but have structural similarities. The process of a 

ligament is to connect bone to bone, but structure-wise, like 

tendons, collagen fiber ligaments have high concentrations 

of Proteoglycan and water content. Whereas it has low 

collagen content, its structure is non-uniform with various 

patterns (weaving, interlaced). The Ligament helps and 

limits the movement of the joint. 

 

 

Tendinosis and Tendinopathy are two classifications of 

Tendon pathology encompassing Automatic, deterioration, 

and overworked pathology. Secondly, in Spondylarthritis 

inflaming enthesitis, 'Tendinosis' is the same as Tendinitis, 

where the Tendon means the part of your body that joins a 

muscle to bone, which means Inflammation. 
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There are many risk factors along with this pathology, even 

if it is fatal. Tendons change with time. It varies due to age; 

this change includes decrement in water collagen fibers, 

leading to making prone and damaging. Magnetic 

Resonance Imaging and Ultrasound play the most important 

role in diagnosing any part of the body. The various disease 

of Tendinopathy and Tendinosis or any tear, whether it is of 

any type, is visualized in this imaging. Ultrasound and 

Magnetic Resonance Imaging are both preferred by patients 

as there is no use of ionizing radiation and hence have no 

hazardous effect on the human body. Compared to M.R.I., 

Ultrasound is mostly selected as it is less expensive and 

affordable to the common person. The problem or 

abnormality in tendons and ligaments generally happens to 

those who have some work of load or sportsman, especially 

athletes.[1] 

 

Fig 1: It is the image of the Hierarchical arrangement of 

collagen fibers of Tendons and Ligaments 

 

THE STRUCTURE AND FUNCTION OF TENDON AND 

LIGAMENT: 

Tendon is made of collagen fiber, mainly collagen type one. 

It is spread out in a Cross-Linked TRIPLE HELIX structure. 

Compactly bound water molecules bridged the strand of the 

helix. Stabilization of the structure and formation of 

molecules of water by hydrogen bonding. This all is 

constricted to the crosswise plane of the Tendon. It is a 

complex structure where the collagen macromolecules are 

grouped into fibrils. Then its fibers and fascicles. It is 

surrounded by vascularized connective tissue (Endo's 

Tendon). These all things together form the Tendon. The 

Tendon sheath comprises two coatings of the synovium; it 

generally surrounds the Tendon. The adaptations of fiber in 

the Tendon depend on the tension and strain. Some tendons 

have more complex structures like the Quadricep tendon, 

and the Achilles tendon has fiber in the circumspect running 

bundle. The original form of the cross-linked triple helix 

gives high tensile stress in the normal conditions of the body 

without any pathology. This Tendon generally damages the 

sports personality due to increased pressure on the Tendon, 

causing Tendinopathy, rupture, strain, etc. The function of the 

Tendon is to connect the muscles to the bone as it has some 

extraordinary features. Ligaments are also one structure other 

than the Tendon. Both differ in function but have structural 

similarities. The process of a ligament is to connect bone to 

bone, but structure-wise, like tendons, collagen fiber 

ligaments have high concentrations of Proteoglycan and 

water content. Whereas it has low collagen content, its 

structure is non-uniform with various patterns (weaving, 

interlaced). Ligament helps limit the movement of joints. 

Therefore, injury of the Ligament is associated with the joint's 

injury depending on the joint's position and time of injury. 

There are many pathologies related to the damage of the 

Tendon and Ligament.[1] 

 

Fig 2: In this Magnetic Resonance Imaging shows thickened 

and edematous Achilles' Tendon 

 

TENDON AND LIGAMENT PATHOLOGY: 

Tendinosis and Tendinopathy are the two classifications of 

tendon pathology. Encompassing automatic deterioration and 

worn-out pathology. Tendinosis and Tendinitis are 

degenerative pathologies. Tendinosis is the same as 

Tendinitis, where tendons mean the part of your body that 

joins a muscle to bone, and itis means inflammation 

tendinosis results in various risk factors. Tendon changes by 

age as the water content in their decreases in geriatrics. Which 

results in tendon damage. Tendon and abnormality can be 

occurred by endocrine abnormality. Destruction of the 

Tendon is associated with Myxoid, hypoxia, hyalin, and fatty. 

Fibrinoid or calcification destruction. These degenerative 

changes precede the development of rupture in the Tendon 

can call tendon tear. Acute trauma results in the destruction 

of ligaments. Damage in ligaments results in various damage, 
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including tearing collagen fiber. Some partial tear. 

Elongation and laxity may occur [1] 

 

TECHNIQUE FOR TENDON IMAGING: 

For the visualization of intramural structure, high-frequency 

transducers are essential for an ultrasound. At higher 

frequency, penetration is limited as on this depth, A1 

frequency is dependent. A recommended frequency for the 

shoulder is 10-12 MHz. A linear transducer is always 

beneficial as it lines up perpendicular to the collagen fibre 

axis because the difficulty of Anisotropy of Tendon and 

Ligament can be evaluated better by this method as 

compared to M.R.I. (magnetic resonance imaging) and 

Ultrasound. Ultrasound proves more advantageous because 

it can envisage Tendon and ligaments from different angles. 

Conspicuity can be facilitated by using harmonic imaging in 

tendinopathy evaluation of Neovascularization permitted by 

power doppler. While using M.R.I. (magnetic resonance 

imaging) and Ultrasound, we have seen some comparisons 

in which users had already discussed the advantage of 

Ultrasound over M.R.I. Now about the disadvantage of 

Ultrasound over M.R.I. Ultrasound is needed for an 

Acoustic window. Ultrasound fails to visualize bone. 

Therefore, some tendons and ligaments are not visualized 

during an ultrasound, for example, A.C.L. (Anterior cruciate 

Ligament) and P.C.L. (Posterior Cruciate ligament), which 

are present in the knee joint, and some ligaments present in 

the pelvis region during diagnostic procedure imaging 

needed to focus on analog intraarticular destruction. In this 

situation, M.R.I. proves beneficial. The stronger magnetic 

field in M.R.I. results in a good caliber and high-resolution 

image [1] 

 

IMAGINING TECHNIQUES BY MRI: 

For the evaluation of tendon pathology, M.R.I. is always 

preferred. It is mostly used because there is no ionizing 

radiation, but M.R.I. also has some hazardous effects. 

Therefore, it was denied by some patients. A tendon 

performs a critical role in the visualization in M.R.I. the 

relaxation period of T1 is comparatively short at 3-T. The 

dark signal void formation resulted from strong dipole 

interaction in conventional medical radiology and imaging 

technology. These signals are perceptible if tendons are 

inspected at 55° to the static magnetic field. That angle is 

known as colloquially. Fiber orientation is the one on which 

the T2 weighted imaging order is dependent other than T1. 

As we know, the accommodation of tendon fiber can change 

accordingly. This crisis is alleviated by imaging with enough 

long echo time. The first sign of abnormality is the 

increments in the weight of T2 signal intensity. Tendon 

Enlargement can be seen in M.R.I. imaging. In magnetic 

resonance imaging technology, fatty tissue looks lighter, and 

the fluid looks darker. Ligament occurs as an echogenic 

fibrillar structure.[2] 

ULTRASOUND EXAMINATION TECHNIQUES: 

 

 

Fig 3: In the above image, ultrasound imaging of insertional 

Achilles Tendinopathy 

 

Just like M.R.I. ionizing radiation are also not there in 

Ultrasound. As compared to M.R.I., Ultrasound is cheaper. It 

has made possible tendon imaging in any position, especially 

the erect position (weight-bearing), and at any angle the 

physician wants to diagnose the pathology. It cannot take 

images of deeper tendons and can't go through gas contain 

organization. It is proven useful for visualization of 

destruction in tendons fascicular structure [2]. For the 

examination of the hand snuff box. The transducer determines 

the space from proximal to distal and medial to lateral. Using 
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a transducer, we can have axial and longitudinal images of 

the extensor tendon, flexor tendons, numerical, and even 

median nerve.[3] 

 

Fig 4: The imaging of Patellar Tendinopathy on M.R.I. 

Image A: Increased signal intensity at the proximal patellar 

Tendon on T1 weighted fat-saturated Sagittal M.R.I. Image 

B: Increased signal intensity at the proximal patellar 

Tendon on T2-weighted fat-saturated coronal M.R.I. 

 

Fig 5:  Image showing tear in the knee joint's A.C.L. 

(Anterior Cruciate ligament). 

 

VERIFICATION OF PRECISION OF MRI AND 

ULTRASOUND: 

TENDINOPATHY: 

 It is a chronic disease that occurs in the Tendon due to its 

destruction, overuse, and strain. It causes abnormality in the 

structure of collagen and cellularity. Its pain is more during 

movement and load. The affected side became weak. 

Treatment is required soon; delay in treatment results in 

severe damage. It may be present with Tendinosis. The 

chronic disease comes with chronic pain; in this case, it is 

the same [4]. Evidence of accuracy is less for the imaging of 

Tendinosis. The detection of Tendinosis is less specific in 

Ultrasound than in M.R.I. (magnetic resonance imaging). 

When we talk about Lateral epicondyle tendinosis, magnetic 

resonance imaging is more accurate than ours. A mixed result 

is obtained in the case of imaging of the Achilles tendon by 

M.R.I. and Ultrasound. When it comes to the imaging of the 

Patellar Tendon, ultrasound imaging is more accurate than 

magnetic resonance imaging. For elbow (epicondylitis), 

M.R.I. is more accurate than ultrasound [1] 

 

ANTERIOR CRUCIATE LIGAMENT TEARS: 

Many studies have been carried out from the precise imaging 

of tendons. The Tendon of a Rotator cuff in shoulder imaging 

does not show much variation; it is done by Ultrasound or 

M.R.I. For the Gluteal Tendon, Ultrasound proves best for its 

imaging over magnetic resonance imaging technology. 

M.R.I. is proved more accurate than Ultrasound. Many 

studies were carried out to evaluate accuracy between M.R.I. 

and Ultrasound. For the foot and ankle tendon tear, 

Ultrasound proved more specific imaging over M.R.I. Tear in 

the achillea tendon can be precisely evaluated by M.R.I. 

technique over Ultrasound. For smaller Peroneal tendon 

M.R.I. fail in the sensitivity and specificity outcome, so 

Ultrasound is preferable to M.R.I. technology. As compared 

to M.R.I. and Ultrasound. M.R.I. proves precise for the 

evaluation of partial tear. Lateral epicondylar tears are more 

visible in M.R.I. [1-10]. 

 

ACHILLES TENDON TEAR: 

 Achilles' tendon tear shows the verification of Tendinosis. It 

can occur precipitously without any history of any activity 

that can cause it. The tear mostly occurs in the avascular part 

of it. Many types of tendons may occur in the Achilles tendon 

due to any strain load or overuse. Some fiber destruction is 

known as partial tear, indicating incomplete destruction [11-

18]. For the breakage of the calcaneal Tendon, 

"HIPPOCRATES VIEW" was there. Precipitous treatment is 

necessary; it should be operated without delay [18]. 

 

DISCUSSION: 

ABNORMAL TENDON AND LIGAMENT IMAGING: 

When we have an Ultrasound of Tendinopathy, that can cause 

by any reason and can have any history. Having some 

abnormality is nothing but a change in its normal structure. 

So, in the Tendon, there is a change in its fibrillar 

organization of the order of lines and a reduction in 

echogenicity. Abnormality can also be seen if there is a 

change in its size. In Tendinosis, its size increases, or the 

Tendon's thickness increases. By using the Doppler study, we 

can visualize the Neovascularization of the Tendon, and 

sometimes calcification may occur. When there is a tear in 

the Tendon, it can be visible based on its type of chronic; 

Acute along with this fluid, namely Anechoic, is also visual, 

but due to this, Echogenicity of the Tendon may increase 

along with there is an increment in the level of difficulty to 
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evaluate the tendons. There is also another method of 

imaging during the contraction of the muscle, known as 

Dynamic Range. The evaluation of the intrasubstance tear 

from Doppler proves beneficial for this tendinopathy vessel. 

And when we talk about ligaments, if they're a sprain in the 

Ligament, broadening of the Ligament is shown in the 

ultrasound imaging. The hypochondriac area is formed due 

to tears that interfere with the fibers of the Ligament. If the 

abnormality is cured, the thickness caused remains the same, 

but the fluid vanishes off. The dynamic imaging method is 

capable of showing the laxity. The first appearance of the 

tendon abnormality is visible on the Gradient Echo images 

on magnetic resonance imaging by increasing the intensity 

of the signals. Improvement, or enhancement, can be seen in 

post-gadolinium photos. As we know, the broadening of 

tendons is visible in Ultrasound imagining. Teat and 

Tendinopathy can be seen in the association. While the 

imaging of ligament sprain, its characteristics are also 

similar. The fluid of the adjacent Ligament is visible on T2. 

The ligament pathology is visible and mostly broader than 

normal size. There is an increment in the intrasubstance 

signal. Laxity is also characteristic of the damaged 

Ligament. When the tears occur in the Ligament, the fluid is 

crossed over, and no proper differentiation is observed. 

There is also a change in the shape and size. There is 

thickening in the Ligament and sometimes thinning, or 

sometimes its shape becomes irregular, and this deformity 

occurs as time passes. [1,7] 

 

FOOT AND ANKLE TENDON AND LIGAMENT: 

The Gastrocnemius's and Soleus's Tendon form the Achilles 

Tendon. It is inserted into the posterior calcaneum. Its 

structure is like it is spiral around each other. Paratenon 

surrounded its concave anterior border. In between the 

Tendon and the calcaneum, there is the Retrocalcaneal 

bursa. At the same time, the Retro Achilles bursa is present 

in the posterior part. While on the medial side, there is a 

Plantaris Tendon. A tightly packed structure of fibrils of 

normal Achilles Tendon is seen in the U.S. (Ultrasound) 

image without using Doppler. Neovascularization and 

Fibrillar separation in the hypoechogenicity are shown in 

Ultrasound imaging; when talking about M.R.I., there is an 

intermediate signal intensity on T1. Tears can also be seen 

on M.R.I. imaging. On the contrast-enhanced M.R.I., there 

is a visualization of the Tendon with a high signal that can 

be seen. Around the Achilles tendon, there is an 

Inflammation of Paratenon can be seen. The middle portion 

of the Achilles tendon is mostly get affected. The anterior 

part of the Tendon gets affected during Spondylarthritis. 

Achilles' Tendinopathy is not always symptomatic as 

sometimes it is asymptomatic.[1] 

 

CONCLUSION: 

Tendinosis and Tendinopathy are two classifications of 

Tendon pathology encompassing Automatic, deterioration, 

and overworked pathology. Secondly, in Spondylarthritis 

inflaming enthesitis, 'Tendinosis' is the same as Tendinitis, 

where Tendon means the part of your body that joins a muscle 

to bone, which means Inflammation. There are many risk 

factors along with this pathology, even if it is fatal. Tendons 

change with time. It varies due to age; this change includes 

decrement in water collagen fibers, leading to making prone 

and damaging. Magnetic Resonance Imaging and Ultrasound 

play the most important role in diagnosing any part of the 

body, especially for evaluating the pathology in the Tendon 

and Ligament. Its normal phase and pathologic conditions are 

visible on M.R.I. and ultrasound imaging. It helps the 

physician to diagnose the pathology and cure it. Pathology 

includes elbow tendon, shoulder rotator cut off, abductor of 

the hip, tendons of the patella, tendon anatomy its structure, 

and existing pathology in the Tendon. However, imaging 

hands and fingers is difficult, but physicians diagnose the 

disease using the patient's history and symptoms and 

imaging. This imaging was generally done by Ultrasound and 

not by M.R.I. as the Ultrasound was cheaper than M.R.I. 

Ultrasound has proven more beneficial with affordable prices 

and accurate results in the case of a finger. 

 

REFERENCES 
 

1. Hodgson RJ, O'Connor PJ, Grainger AJ. Tendon and ligament imaging. 

The British journal of radiology. 2012 Aug;85(1016):1157-72. 

2. Weinreb JH, Sheth C, Apostolakos J, McCarthy MB, Barden B, Cote 

MP, Mazzocca AD. Tendon structure, disease, and imaging. Muscles, 

ligaments and tendons journal. 2014 Jan;4(1):66. 

3. El-Deek AM, Hassan Dawood EM. Role of ultrasonography in 

evaluation of tendons abnormalities in hand and fingers. Egyptian 

Journal of Radiology and Nuclear Medicine. 2019 Dec;50(1):1-7. 

4. Palaniswamy V. Ultrasound-observed Tendon Abnormalities in Lateral 

Epicondylalgia: Exploring Associations With Neurosensory and 

Clinical Outcomes. 

5. Pierre-Jerome C, Moncayo V, Terk MR. MRI of the Achilles tendon: a 

comprehensive review of the anatomy, biomechanics, and imaging of 

overuse tendinopathies. Acta radiologica. 2010 Jan 1;51(4):438-54. 

6. Carden DG, Noble JO, Chalmers JO, Lunn PE, Ellis J. Rupture of the 

calcaneal tendon. The early and late management. The Journal of bone 

and joint surgery. British volume. 1987 May;69(3):416-20. 

7. Morvan G, Busson J, Wybier M, Mathieu P. Ultrasound of the ankle. 

European journal of ultrasound. 2001 Oct 1;14(1):73-82. 

8. Sandhu, G.S., Nagrale, H.R., 2020. Computed Tomography Evaluation 

of Brain in Chronic Alcoholics. JOURNAL OF NEUROSCIENCES IN 

RURAL PRACTICE 11, 63–71. https://doi.org/10.1055/s-0039-

1700610 

9. Gulve, Sharvari Shashikant, Pratapsingh Hanumantsingh Parihar, and 

Rajasbala Pradeep Dhande. “Role of Computed Tomography Scan in 

the Evaluation of Pancreatic Lesions.” Journal of Evolution of Medical 

and Dental Sciences 10, no. 11 (March 15, 2021): 819–24. 

https://doi.org/10.14260/jemds/2021/175. 

10. Jain, Moli Jai, and Vishnu Vardhan. “SARS-CoV-2 Atypical Viral 

Pneumonia with 25/25 Computed Tomography Score.” Pan African 

Medical Journal 39 (2021). 

https://doi.org/10.11604/pamj.2021.39.161.30177. 

11. Gupta, P.P., Dhok, A.M., Shaikh, S.T., Patil, A.S., Gupta, D., Jagdhane, 

N.N., 2020. Computed Tomography Evaluation of Craniovertebral 

Junction in Asymptomatic Central Rural Indian Population. JOURNAL 

OF NEUROSCIENCES IN RURAL PRACTICE 11, 442–447. 

https://doi.org/10.1055/s-0040-1712719 

12. Chaudhary, Konika, Shivali Vaibhav Kashikar, and Rajasbala Pradeep 



Suhas Tivaskar et al: Imaging Techniques for Tendon And Ligaments: A Review Article  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Issue 4 ¦ 2022 897 

 
 

 
 

Dhande. “MRI Assessment of Paediatric Developmental Delay.” 

Journal of Evolution of Medical and Dental Sciences 10, no. 8 

(February 22, 2021): 479–83. 

https://doi.org/10.14260/jemds/2021/105. 

13. Raj, Nishant, and Rajasbala Pradeep Dhande. “MRI Evaluation of 

Seizures in Pediatric Age Group Patients in a Rural Hospital of Central 

India.” Journal of Pharmaceutical Research International, June 22, 

2021, 167–72. https://doi.org/10.9734/jpri/2021/v33i32B31759. 

14. Anjankar, A.P., Lambe, S.D., Lambe, K.S., 2020a. Diagnostic and 

Prognostic Value of N-Terminal Brain Natriuretic Peptide in Patients 

of Heart Failure. JOURNAL OF EVOLUTION OF MEDICAL AND 

DENTAL SCIENCES-JEMDS 9, 2176–2180. 

https://doi.org/10.14260/jemds/2020/474 

15. Bansal, N., Dawande, P., Shukla, S., Acharya, S., 2020. Effect of 

lifestyle and dietary factors in the development of brain tumors. 

JOURNAL OF FAMILY MEDICINE AND PRIMARY CARE 9, 

5200–5204. https://doi.org/10.4103/jfmpc.jfmpc_640_19 

16. Bhagwat, A., Acharya, S., Mohan, A., Baheti, A., 2020. Brain Arterio-

Venous Malformation (BAVM) presenting as status Epilepticus in a 

female: A rare presentation. MEDICAL SCIENCE 24, 995–999. 

17. Joshi, M.P., Taksande, A.M., Meshram, R., 2020. Intracranial Brain 

Abscess in a Child with Cyanotic Congenital Heart Disease. 

JOURNAL OF EVOLUTION OF MEDICAL AND DENTAL 

SCIENCES-JEMDS 9, 3767–3769. 

https://doi.org/10.14260/jemds/2020/826 

18. Sandhu, G.S., Nagrale, H.R., 2020. Computed Tomography 

Evaluation of Brain in Chronic Alcoholics. JOURNAL OF 

NEUROSCIENCES IN RURAL PRACTICE 11, 63–71. 

https://doi.org/10.1055/s-0039-1700610 


