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Abstract 

Equine lameness, defined by an abnormal gait that impairs movement, is a significant 

concern in equine health with economic, ethical, and welfare implications. It results in increased 

veterinary expenses, decreased performance, and reduced horse value, particularly in equine 

sports, where welfare considerations are paramount. While mild lameness may appear self-

limiting, unresolved cases can progress to chronic conditions such as laminitis and 

musculoskeletal disorders, often causing compensatory strain on the contralateral limb. The 

pathophysiology of lameness is multifaceted, encompassing biomechanical, orthopedic, and 

environmental factors, necessitating precise pain assessment for accurate diagnosis and effective 

treatment. Clinically, lameness is identified through gait abnormalities and localized tenderness, 

often relying on subjective evaluations; however, advancements in motion analysis technology 

have improved diagnostic accuracy. Management strategies focus on pain alleviation, disease 

progression control, and enhancing overall quality of life, particularly in chronic conditions such 

as osteoarthritis. In severe cases, lameness may lead to euthanasia due to significant functional 

impairment. Additionally, horses may instinctively mask pain, complicating clinical 

assessments. A comprehensive literature review was conducted using PubMed, Scopus, and 

Google Scholar, employing targeted keywords to ensure the inclusion of relevant studies. 

Keywords: equine lameness, gait abnormalities, musculoskeletal disorders, pain management, 

equine welfare, chronic conditions, sports horses. 

عرج الخيول: مراجعة متقدمة لتصنيف الحالة، طرق التشخيص، خاصة 
 باستخدام التخدير الموضعي، واستراتيجيات العلاج 

 سيناء مالك حسين 

 العراق   ,ذي قار  , جامعة سومر ,كلية العلوم  ,قسم التحليلات المرضية 

 الخلاصة 

ف العرج في الخيول بأنه اضطراب غير طبيعي في المشي يعُيق الحركة، وهو يعُد مشكلة رئيسية في صحة الخيول، لما له من    يعُرَّ

تأثيرات اقتصادية وأخلاقية ورفاهية. يؤدي العرج إلى زيادة تكاليف الرعاية البيطرية، وانخفاض الأداء، وتراجع قيمة الحصان، لا  

سية، حيث تعُد رفاهية الخيول أولوية أساسية. وعلى الرغم من أن الحالات البسيطة قد تبدو محدودة ذاتياً، فإن سيما في رياضات الفرو

الحالات غير المُعالجة قد تتطور إلى مشكلات مزمنة مثل التهاب الحافر والاضطرابات العضلية الهيكلية، مما قد يؤدي إلى إجهاد 

ج بآلية مرضية معقدة تشمل عوامل ميكانيكية حيوية وعظمية وبيئية، مما يستلزم تقييماً دقيقاً تعويضي في الطرف المقابل. يتميز العر

المنطقة   في  بالألم  والشعور  المشي  اضطرابات  ملاحظة  من خلال  العرج  يشُخَّص  سريرياً،  فعال.  وعلاج  تشخيص  لضمان  للألم 

قنيات الحديثة لتحليل الحركة حسّنت من دقة التشخيص. تركز استراتيجيات المصابة، وغالباً ما يعتمد على التقييمات الذاتية، إلا أن الت

العلاج على تخفيف الألم، والحد من تطور المرض، وتحسين جودة الحياة، خاصة في الحالات المزمنة مثل التهاب المفاصل. وفي 

ما أن الخيول قد تخُفي الألم غريزياً، مما يعُقد التقييم الحالات الشديدة، قد يؤدي العرج إلى القتل الرحيم بسبب العجز الوظيفي الكبير. ك

، مع استخدام كلمات  Google Scholarو  Scopusو  PubMedالسريري. تم إجراء مراجعة شاملة للأدبيات باستخدام قواعد بيانات  

 مفتاحية محددة لضمان جمع الدراسات ذات الصلة. 
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1. Introduction 

Equine lameness refers to an abnormality in the horse’s movement that causes an irregular gait. 

This issue is of significant concern in equine health, with major implications for both veterinarians 

and horse owners. Lameness results in substantial economic burdens, including veterinary care 

costs, treatment, a decrease in performance, and a reduction in the horse's value. It can also 

compromise rider safety, particularly when it appears suddenly. This problem is especially 

important in working horses, particularly those engaged in equestrian sports, as it directly affects 

their well-being [1, 2]. 

At its onset, lameness may seem like a temporary or minor issue that resolves without 

intervention. However, without proper treatment, it can lead to long-lasting disabilities, including 

conditions like laminitis, stress on the opposite limb, or other musculoskeletal problems such as 

muscle injuries. The causes of equine lameness are multifactorial, involving biomechanical, 

orthopedic, and environmental factors. Therefore, a thorough evaluation of pain is necessary for a 

precise diagnosis, particularly in cases where the lameness is not easily visible, as seen in many 

competitive horses [3-5]. 

Lameness is typically diagnosed through observing irregularities in movement patterns and 

detecting tenderness in the affected area. Experienced veterinarians and riders can identify 

lameness through various movements such as walking or trotting. While subjective methods are 

commonly used, modern technologies that analyze motion are improving the accuracy and 

reliability of diagnoses [6]. 

Accurate identification of lameness is crucial for prompt treatment and preventing 

complications. Musculoskeletal disorders are prevalent in horses of all ages and breeds, particularly 

in horses engaged in competitive sports. Horses with chronic musculoskeletal problems may 

continue participating in events, but their performance often declines once pain becomes evident. 

Lameness goes beyond just a functional issue; it is also a critical animal welfare concern, especially 

when it is linked to degenerative conditions like osteoarthritis. Managing lameness is focused on 

reducing pain, controlling disease progression, and improving the horse's quality of life. It is a 

leading factor in reduced performance and may sometimes lead to euthanasia if the horse's ability 

to work is severely impacted. The importance of soundness cannot be overstated, as any 

unsoundness can severely limit a horse’s capabilities, particularly in competitive events such as 

racing, endurance, or dressage. It is challenging to differentiate between minor unsoundness and 

normal movement, especially since horses may mask pain due to instinctive survival behavior. This 

complicates the detection of subtle lameness, creating difficulties for both riders and veterinarians 

[7]. 

Chronic unsoundness can lead to persistent pain, which may worsen the horse's overall welfare. 

Horses suffering from long-term lameness may experience significant discomfort, particularly 

when their injuries are not properly addressed. In extreme cases, untreated musculoskeletal injuries 

can cause bone damage or deformities that further hinder mobility and reduce quality of life. 

Therefore, adopting a holistic approach to pain management, rehabilitation, and welfare is essential 

to ensure the horse’s physical and emotional well-being [8]. 
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2. Classification of Lameness 

Lameness is a frequent condition encountered in equine veterinary practice. It is typically 

classified into two primary categories: anatomical and functional, each serving to enhance the 

precision of diagnosis and treatment protocols. Anatomical lameness focuses on identifying the 

specific source of the pathology, which may be further classified into regional categories, such as 

lameness in the distal limbs, or structural categories, such as injury to ligaments or bones [9]. 

Functional lameness, however, refers to abnormal movement patterns that result from various 

underlying issues and is further classified as either absent (clinically sound) or structural in which 

dysfunction is identified through clinical evaluation and often confirmed using diagnostic 

techniques such as nerve blocks [10]. 

In addition to these classifications, lameness can be temporally categorized as either acute or 

chronic. Acute lameness is often the result of sudden traumatic incidents or environmental factors, 

while chronic lameness requires a more comprehensive management approach, which includes 

identifying the root causes and preserving the integrity of the locomotor system. A precise 

classification system is crucial to facilitate effective diagnostic approaches, individualized 

treatment strategies, and interprofessional communication among veterinary teams [11]. 

 

3. Anatomical vs. Functional Classification 

Equine lameness can be categorized into anatomical and functional types. The anatomical 

classification aims to pinpoint the specific tissue, limb, or structure causing the dysfunction. 

Examples include musculoskeletal damage, joint issues, or bone abnormalities. This classification 

assists in localizing the source of pain and addressing conditions that affect the horse's movement 

and performance [12, 13]. 

Functional classification, in contrast, is concerned with abnormal movement and performance, 

without necessarily identifying the specific anatomical problem. For example, it may involve issues 

such as muscle fatigue or joint instability. These functional problems are often a result of 

underlying anatomical issues, which manifest as gait abnormalities or reduced performance. As 

such, a comprehensive diagnostic approach is necessary to consider both anatomical and functional 

components when treating lameness [14]. 

Often, lameness results from both structural and functional factors, with anatomical disruptions 

leading to compensatory functional impairments. Thorough clinical evaluations, including gait 

assessments and biomechanical analyses, are essential for accurately diagnosing and managing 

these interrelated factors, thereby improving equine health and performance [15]. 

 

4. Acute vs. Chronic Lameness 

Acute lameness typically arises from sudden injuries or external factors, causing immediate pain 

and noticeable gait alterations as the horse compensates for the discomfort. In contrast, chronic 

lameness develops over time, often resulting from degenerative joint conditions or repetitive stress 

injuries. Chronic cases may exhibit less intense but persistent discomfort, with recurring 

inflammation potentially escalating into conditions like arthritis [16]. 
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Early identification of acute lameness allows for prompt treatment, which is essential to prevent 

complications or progression into chronic conditions. Conversely, chronic lameness often requires 

long-term management strategies that address both the root cause and secondary complications. 

Mismanagement of acute injuries can lead to persistent musculoskeletal issues, further 

underscoring the importance of accurate diagnosis and timely intervention [17, 18]. 

 

5. Diagnostic Methods for Equine Lameness 

Effective treatment of lameness relies heavily on accurate diagnosis, beginning with a thorough 

clinical examination. This process involves evaluating the horse’s movement, identifying the 

affected limb, and assessing the nature of the condition-whether it is pain-related or mechanical in 

origin. Nerve blocks are frequently used to pinpoint the source of discomfort, particularly in 

complex cases where traditional methods may not yield definitive results. 

Advanced diagnostic techniques, such as nerve blocks, are increasingly used to localize the source 

of lameness during rest and exercise, offering essential insights for accurate prognosis. 

Radiography is widely utilized for evaluating bone health, while tools like ultrasound, Magnetic 

Resonance Imaging (MRI), Computed Tomography (CT), and nuclear scintigraphy are most 

commonly used for bone scans in horses. A radiopharmaceutical is given IV that binds to areas of 

exposed hydroxyappetite in the bone. This radiopharmaceutical gives off gamma rays that are 

detected by a gamma camera. 

Bone scans are useful for horses with multiple limb lameness, subtle lameness or lameness of 

the proximal limb, back or pelvis. For example, MRI is particularly effective in diagnosing tendon 

and ligament injuries, while CT scans are ideal for identifying fractures. Scintigraphy is often used 

to detect stress-related injuries in areas like the fetlock. Combining these diagnostic tools enables 

veterinarians to obtain a comprehensive understanding of the horse's condition, particularly in 

subtle or multifaceted cases [19, 20]. 

 

6. Clinical Examination  

A clinical examination serves as the foundation for diagnosing equine lameness, combining 

static and dynamic assessments to identify abnormalities. During static evaluations, veterinarians 

assess factors such as muscle symmetry, hoof condition, joint alignment, and overall posture. 

Dynamic assessments, which involve observing the horse’s movement at different gaits, provide 

critical insights into gait irregularities and limb functionality. A methodical approach can identify 

the source of lameness and other potential pain or functional issues, guiding further diagnostic steps 

and treatment decisions [21]. 

Lameness is a clinical sign that requires a combination of art, science, judgment, and experience 

for accurate interpretation. Often, lameness results from long-term changes and compensatory 

mechanisms in the body, as the horse adapts to pain. A primary joint issue can lead to widespread 

effects, including involvement of other joints, soft tissues, and muscles. Chronic or long-term 

lameness can result in diffuse muscle and tendon stress, regional weakness, compensatory changes 

in limb length or hoof angle, and altered movement patterns to redistribute stress away from the 

affected joint. 



Sena’a M. Hussein                                                                  SJPS 2025 (June), Vol. 4, No. 1, p.p.: 57-66 

61 
 

 

7. Advanced Imaging Techniques 

Advances in imaging technology have significantly improved the diagnosis of lameness in 

horses, driven by increasing competition in equine sports. Various imaging techniques, such as 

radiography, ultrasound, endoscopy, thermography, scintigraphy, contrast tenography, and MRI, 

allow for enhanced visualization of the equine body. Some of these techniques can be performed 

in the field, while others require specialized clinical settings and equipment, like MRI, CT, digital 

radiography, and digital ultrasound. Advanced imaging methods, particularly MRI, CT, and 

scintigraphy, provide more detailed insights into soft tissue diseases and osseous conditions that 

standard clinical or outpatient imaging cannot reveal [22-24]. 

These advanced imaging techniques help clinicians confirm or refine clinical findings, 

sometimes even contradicting initial diagnoses. MRI, as the gold standard for tissue 

characterization, is particularly valuable in evaluating foot lameness, offering unparalleled 

visualization of internal anatomy and providing critical information on both soft and hard tissue 

lesions. Accurate diagnosis is a cornerstone for effectively managing and treating lameness in 

horses, with imaging technologies playing a pivotal role in this process. The introduction of nuclear 

imaging methods, such as bone scans or whole-body scans, has further advanced diagnostic 

capabilities allowing for regional analysis of specific limbs at specialized centers [25, 26]. 

 

8. Diagnostic Nerve and Joint Blocks 

Evaluation of the horse's history and a systematic diagnostic approach. Local anesthetic 

techniques, widely used in human medicine for over a century, have become an essential tool in 

equine diagnostics. These techniques provide temporary sensory blockage, enabling veterinarians 

to pinpoint sources of pain that might not be evident through physical examination or imaging 

alone. This method is instrumental in developing an accurate diagnosis and formulating an effective 

treatment plan [27]. 

Techniques such as nerve and joint blocks are commonly utilized to desensitize specific nerves 

and their associated anatomical regions, including skin, muscle, fascia, and bone. The precise 

administration of these blocks is critical, as overlapping sensory regions can complicate 

interpretations. Methods like perineural injections, remote infiltration, and intra-articular analgesia 

require a strong understanding of equine anatomy and refined technical skills to minimize risks. 

Although these procedures are highly effective, they carry potential side effects and the risk of 

misinterpreting results. Nonetheless, these techniques remain indispensable in accurately 

identifying the primary source of lameness, significantly enhancing diagnostic accuracy and 

informing tailored treatment strategies [28]. 

 

9. Local Anesthesia in Equine Lameness Diagnosis 

The primary objective of an equine lameness evaluation is to diagnose musculoskeletal 

conditions by accurately identifying the source of discomfort. This process often involves the use 

of local anesthetics to temporarily block sensory and motor nerve functions within the affected 
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region. Selecting the appropriate injection site, anesthetic type, and duration of effect, while 

accounting for potential confounding factors, is crucial to achieving reliable results. Local 

anesthesia promotes vasodilation, enhancing blood circulation in the targeted area and limiting 

systemic absorption. However, when administered intravenously, elevated plasma levels can 

occasionally lead to systemic toxicity or adverse side effects [29]. 

Local anesthesia is vital for further diagnostic procedures such as imaging or evaluating 

therapeutic interventions like intra-articular treatments. Fast-acting anesthetics, including 

lidocaine, bupivacaine, and mepivacaine, are commonly used. Techniques to produce nerve plexus 

anesthesia with a single injection are widely practiced, although the procedure may cause 

discomfort. Sedatives or opioid analgesics such as detomidine, xylazine, butorphanol, or morphine 

are often co-administered to improve patient comfort. Local anesthesia is particularly advantageous 

during diagnostic imaging, like MRI, for marking sites of interest. 

The ethical and legal implications of local anesthetic use in equine sports and practice must be 

considered. Only a few substances are legally approved for use under specific conditions in 

equestrian sports. Ethically, local anesthetics should be applied judiciously, avoiding unnecessary 

use. If no clear indication exists, alternatives such as placebos may be used, particularly in 

diagnostic imaging contexts. 

 

10. Principles and Techniques 

The principles of anesthetic techniques remain stable, though the agents used may vary. Local 

anesthetics function by blocking nerve conduction, reversing the axon's charge to prevent action 

potentials and numbing pain. The effect dissipates as the drug diffuses away from the nerve. Proper 

administration requires precise targeting, with attention to anatomical landmarks to avoid vascular 

or neurological structures. Superficial local anesthetics are frequently used for distal analgesia in 

equine lameness evaluations. 

Diagnostic blocks should last about 30 minutes and must precede any lameness diagnosis. 

Selection of the anesthetic solution depends on patient biosecurity, potential side effects, and the 

required duration of action. Accurate disinfection, sedation, and guidance during needle insertion 

are essential to prevent complications. Techniques such as umbilical gauze can help ensure correct 

injection, but care must be taken to avoid injuries due to improper needle handling. Evidence-based 

methods and proper preparation are crucial for safe and effective outcomes [30]. 

 

11. Commonly Used Local Anesthetic Agents 

Local anesthetic agents used in equine veterinary practice possess distinct properties, with their 

effectiveness influenced by pharmacokinetic and pharmacodynamic factors. Typically, nerve 

blocks require 30 minutes to take full effect, although certain blocks, such as digital or heel blocks, 

may take 30 to 45 minutes to be fully effective. This delay should be considered when planning 

diagnostic or anesthetic procedures. The risk of harm when using local anesthetics in synovial, 

intra-joint, or perineural injections is low when performed under proper field conditions [31]. 

Pharmacokinetic differences between local anesthetics, such as bupivacaine, mepivacaine, and 

trimecaine (lipophilic agents), and lidocaine (a water-soluble agent), influence their onset of action. 
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Lipophilic agents have a slower onset due to the hydrophobic nature of most membranes, while 

hydrophilic agents tend to cross membranes more quickly, contributing to faster effects. Further 

comparative studies are required to determine the optimal use of these agents in equine medicine. 

Local anesthetics work by inhibiting voltage-gated sodium channels, thereby disrupting the 

processes of depolarization and repolarization. At appropriate doses, these agents keep the sodium 

channels closed, reducing neuronal excitability and signal conduction. When administered in 

sufficient amounts, they induce conduction failure, preventing the reactivation of neural signals 

during the critical refractory period, which underlies their anesthetic effect [32, 33]. 

 

12. Management Strategies for Equine Lameness 

Managing equine lameness requires a multifaceted approach, incorporating both conservative 

and surgical interventions. Treatment selection is based on an initial evaluation of the injury, 

considering factors such as severity, duration, and the horse’s specific needs. The primary objective 

is to restore soundness, with rehabilitation strategies tailored to the condition's complexity and the 

trainer’s preferences. Conservative treatments typically involve rest, cryotherapy, and structured 

exercise regimens, while more severe cases may necessitate surgical procedures. Veterinary 

interventions, including pharmaceutical treatments, sedatives, intra-articular injections, and dietary 

supplements, also play a crucial role in lameness management [1]. 

The approach to treatment varies depending on the nature and location of the injury. Mild cases 

often respond well to non-invasive methods, whereas moderate lameness may require prolonged 

conservative care to prevent further complications. Rehabilitation is a key aspect of recovery, 

preventing muscle stiffness and overall deconditioning. Controlled physical activity, particularly 

in tendon injuries, promotes tissue regeneration. An essential part of treatment is gradually 

reintroducing the horse to work while adapting the management strategy to align with the trainer’s 

requirements. This involves periodic reassessment of the injury, modification of exercise regimens, 

and collaboration with trainers, riders, and stable managers to ensure a safe recovery process [3]. 

A structured rehabilitation program should emphasize gradual increases in movement, 

incorporating activities such as extended pasture turnout and supervised hand-walking. Returning 

to work too soon, even at a reduced intensity, may hinder the healing process, particularly in 

performance horses. Therefore, post-injury management must be carefully structured to prevent 

recurrence and minimize excessive strain on the   recovering limb Proper therapy and careful 

assessment before and after rehabilitation are vital to ensure success and minimize setbacks [34]. 

 

13. Conservative vs. Surgical Management 

Conservative management of equine lameness focuses on promoting tissue healing and restoring 

function without the need for surgery. Common conservative approaches include rest (stall or 

pasture), analgesic medications (NSAIDs or opioids) to manage pain, and alternative therapies like 
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acupuncture, chiropractic care, shockwave therapy, and regenerative medicine. Rehabilitation 

protocols are individualized and may involve non-riding activities such as physical therapy, 

controlled exercise, and hand walking or jogging [35, 36]. 

Surgical interventions, on the other hand, may facilitate tissue healing, improve joint function, 

or provide diagnostic evaluation. Surgical decisions depend on the severity of the condition, the 

response to initial treatment, and the risks associated with the procedure. Surgical risks, such as 

potential damage to surrounding tissues, can impede recovery. Therefore, the decision to proceed 

with surgery should involve a careful assessment of the benefits and risks, taking into account the 

nature of the injury, the veterinarian's expertise, and the resources available to the client. In some 

situations, a combination of conservative and surgical treatments may be required to achieve 

optimal outcomes. Ultimately, the veterinarian's professional judgment plays a crucial role in 

determining the best course of action based on the individual case.  

 

14. Rehabilitation and Physical Therapy 

Rehabilitation for equine lameness focuses on restoring the horse's normal musculoskeletal 

function, biomechanics, and structure, aiming to bring the animal back to its full athletic capability 

or, at the very least, its maximum pain-free performance. The rehabilitation strategy must be 

customized for the individual injury, involving cooperation between the veterinarian and a certified 

physiotherapist. Various therapeutic techniques are employed, such as controlled exercise, 

hydrotherapy, massage, acupuncture, kinesiology taping, blood flow restriction, PEMF therapy, 

and multiwave therapy. The success of the rehabilitation program should be regularly assessed, 

with modifications made based on progress. Rehabilitation is especially important after long 

periods of rest or confinement, as it helps prevent re-injury by strengthening critical muscles and 

enhancing long-term soundness. Having a skilled rehabilitation team is vital for maintaining the 

horse's overall health and managing the recovery process [37, 38]. 

 

15. Conclusion 

Equine lameness continues to be a challenging issue that requires a comprehensive approach. 

Advancements in diagnostic imaging, biomechanical evaluation, and regenerative treatments 

provide new avenues for improving outcomes. Ongoing research will help refine these techniques, 

followed by appropriate management strategies to ensure the horse's well-being and performance. 
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