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ABSTRACT 

 

Back pain is a common cause of poor performance in horses. Veterinary 

practice has focused primarily on the pain aspect and has not taken into 

account the multifactorial aspect that is better described as "topline 

dysfunction". Horses with poor performance and topline dysfunction have 

more than just back pain, there is usually a degree of weakness and 

hypomobility occurring concurrently. Therefore, all three components must 

be addressed in order to return the horse to its full athletic potential. 

Therapeutic exercise programs should incorporate a variety of exercises to 

address these concerns. Dynamic mobilization exercises, gymnastics, 

ground poles, and underwater treadmill exercise have all shown to 

influence the topline of the horse in positive ways. Training devices require 

more investigation before conclusions can be made on their use for topline 

dysfunction.  

 

Keywords: Equine; Horse; Topline Dysfunction; Back Pain; Therapeutic 

Exercise; Rehabilitation 

 

INTRODUCTION 

Back pain in sport horses has been reported in up to 94% of horses that 

present to specialty practices and is known to be a significant cause of poor 

performance [1-3]. It is of this author’s opinion that “back pain” does not fully 

describe the clinical presentation of many horses. “Topline dysfunction” is 

a term this author has started implementing to more accurately describe 

the multifactorial condition that includes hypomobility, weakness, and 

generalized back pain. Clinically it is vital to address all three of these 
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Figure 1. Schematic depicting the interconnected nature of the three main components of topline dysfunction: 

weakness, hypomobility or stiffness and generalized back pain. 

 

 
 

Biomechanics and anatomy review 

 

During daily living, the topline and core musculature of the horse is expected to counteract large vertical forces 

induced by abdominal viscera, protractors of the forelimb and retractors of the hindlimbs [4]. Additionally, most horses 

are asked to carry a rider and perform specific athletic tasks such as jump fences, gallop over varying terrain or 

complete fast speed turns. These activities put further stress upon the topline and core as shown in Figure 2. 

 

Figure 2. Bow and string theory of equine spinal biomechanics. From Jeffcott, L.B., Back Problems in The Horse - 

Look at Past, Present and Future Progress. Equine Veterinary Journal, 1979 
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conditions to resolve the poor performance complaint. This review will focus 

on therapeutic exercises to improve hypomobility, weakness, and 

generalized back pain which as shown in Figure 1. 
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The thoracolumbar topline of the horse is composed of two main muscle groups: The erector spinae and multifidus. 

The erector spinae group can be further divided into the spinalis, longissimus dorsi, and iliocostalis muscles [5,6]. The 

multifidus muscle in horses has 5 distinct fascicles each arising from a single spinous process and associated 

laminae. Each fascicle has an independent attachment with the most superficial fascicle crossing two to four 

intervertebral spaces, intermediate fascicles crossing two to four spaces, and the deepest fascicle crossing one space 

[7]. 

In humans, the multifidus muscle is believed to be responsible for maintaining sagittal stability and overall spinal 

equilibrium [8,9]. The multifidus is believed to have a similar role in quadrupeds, but this has yet to be proven in the 

literature. Post-mortem studies have reported severe osseous pathological changes to be associated with asymmetry 

and differing cross sectional area of the multifidus muscle on either side of the spine [10]. Since cross sectional 

diagnostic imaging of the spine is currently impossible in the antemortem horse, transcutaneous ultrasound 

measurements of the multifidus muscle to detect asymmetry has become popular in identifying horses with spinal 

pathology. Rehabilitation strategies have become common to promote multifidus symmetry, however, the validity of 

repeat measurements over time has been recently shown to be poor [11]. 

 

Topline dysfunction 

 

Topline dysfunction is defined by this author as a complex that manifests itself with hypomobility or stiffness, 

weakness, and generalized back pain. Therefore, in the clinical case all three components must be addressed to 

return the horse to peak performance potential. 

 

Underlying and concurrent conditions 

 

Horses presenting for poor performance should have a thorough musculoskeletal evaluation performed. Horses with 

hindlimb lameness have been documented to have significant changes in spinal motion immediately after diagnostic 

analgesia resolves the lameness [12]. Flat or negative plantar angles of the hind third phalanx are also associated 

with hind limb lameness and thus topline dysfunction [13,14]. Therefore, appropriate therapeutic farrier strategies and 

treatment of the underlying cause of hindlimb lameness should be instituted at the onset of the treatment plan for 

topline dysfunction. 
 

 

 

Therapeutic exercise 

 

Therapeutic exercise is the largest portion of the treatment for horses diagnosed with topline dysfunction. The focus 

of the exercise plan is to promote mobility and strength throughout full range of motion while managing the 

generalized back pain.  

 

Active baited stretches promote mobility and encourage muscle activation throughout the entire range of motion. 

These dynamic mobilization exercises have been shown to increase the cross-sectional area of the multifidus muscle 

[15-]. Despite the unknown repeatability of transcutaneous ultrasound for multifidus measurement the improvement 

in mobility of clinical cases with hypomobility and stiffness cannot be questioned. de Oliveira et al. expanded on the 

initial work by Stubbs et al. and added other gymnastic exercises including, backing, walking a tight circle, pelvic 

tilting, and walking over a raised pole [16,17]. Using this gymnastic training they showed significantly increased cross-

sectional area of the multifidus and improved stride quality [18,19]. 
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Training devices have become popular for horse owners. One device uses ropes and pulleys to encourage a more 

desired posture and is marketed to increase the use of the horse's back muscles. This device reportedly increases 

the cross-sectional area of the multifidus and biceps femoris muscles [20]. However, the largest muscular component 

of the topline, the longissimus dorsi muscle, actually showed a decrease in muscle activity with the use of the training 

device as measured by electromyography [21].  

 

A second training device has been designed using proprioceptive resistance bands to develop optimal core muscle 

function and dynamic stability. Initial evaluation showed a decrease in mediolateral and rotation motion of the 

thoracolumbar region after a four-week exercise program. Unfortunately, this study did not incorporate a control 

group, so it is unclear if the improvement in presumed dynamic stability was due to the device or exercise program 

in general [22]. When muscle activity was assessed, the resistance band device showed an increase in muscle activity 

of the rectus abdominus on the ventral core of the horse while trotting. Unfortunately, the resistance band device did 

not significantly affect the muscle activity of the longissimus dorsi and actually caused a decrease in longissimus 

muscle activity during walking or trotting [23]. The resistance band training device produced similar findings regarding 

the multifidus muscle with several sampling sites showing a significant decrease in muscle activity while trotting with 

the device as compared to trotting without the device [24]. 

 

Ground poles are commonly used in many training and rehabilitation plans [25]. Trotting over ground poles induces 

significant increases in joint flexion during the swing phase without increasing peak vertical force of the stanclimb 

[26,27]. Vertical trunk displacement was unchanged implying ground and raised poles induce to horse to recruit spinal 

stabilizers to clear the poles without vertical compensation. This was supported by electromyographic studies that 

showed trotting ground poles significantly increased the activity of the multifidus, particularly in the caudal thoracic 

region. Walking ground poles also induced an increase in longissimus dorsi muscle activity.  

 

Underwater treadmill has also been used to condition and rehabilitate horses with primary or secondary topline 

dysfunction. Walking in water at the level of the femoropatellar joint caused thoracic extension and lumbosacral 

flexion as compared to walking with the water at hoof depth. According to the "bow and string" model previously 

described, the traction the water places on the hindlimb retractors will induce epaxial muscle activity to combat the 

extra force [28]. Electromyographic studies have not yet been reported regarding the underwater treadmill, however, 

the author has experienced a large clinical effect from the underwater treadmill on building topline musculature. 

 
 

CONCLUSION 
 

Topline dysfunction has been defined by this author as a complex syndrome characterized by hypomobility or 

stiffness, weakness, and generalized back pain. Concurrent conditions or underlying pathology such as hind limb 

lameness or negative plantar angles should be addressed as clinically appropriate, but the resulting topline 

dysfunction needs to also be addressed. Therapeutic exercise plays a vital role in treating and preventing topline 

dysfunction. There is a large number of exercises that can help treat the hypomobility, weakness and generalized 

back pain. These can be as simple as baited carrot stretches or as involved as underwater treadmill sessions. Training 

devices should be used with caution until more information can be determined.  

 

CONFLICT OF INTEREST 

The author does not have any financial or personal relationships that could inappropriately influence or bias the 

content of the paper. 



Research & Reviews: Journal of Veterinary Sciences                            eISSN:2581-3897 

RRJVS| Volume 8 | Issue 1 | March, 2024  5 
 

 

REFERENCES 

1. Haussler KK. Chiropractic evaluation and management. Vet Clin North Am Equine Pract. 1999;15:195-209.  

2. Jeffcott LB. Disorders of the thoracolumbar spine of the horse—a survey of 443 cases. Equine Vet. J. 

1980;12:197-210.  

3. Riccio B, et al. Two multicenter surveys on equine back-pain 10 years a part. Front. vet. sci., 2018;5:195.  

4. Jeffcott LB. Back problems in the horse - look at past, present and future progress. Equine Vet. J. 1979;11:129-

136.  

5. Garcia Lineiro JA, et al. Structural and functional characteristics of the thoracolumbar multifidus muscle in 

horses. J. Anat. 2017;230:398-406.  

6. Garcia Lineiro JA, et al. Parameters and functional analysis of the deep epaxial muscles in the thoracic, lumbar 

and sacral regions of the equine spine. J. Anat. 2018;233:55-63.  

7. Stubbs NC, et al. Functional anatomy of the caudal thoracolumbar and lumbosacral spine in the horse. Equine 

Vet. J. 2006;38:393-9.  

8. Bergmark A. Stability of the lumbar spine. A study in mechanical engineering. Acta Orthop. 1989;60:1-54.  

9. Cholewicki J, et al. Mechanical stability of the in vivo lumbar spine: Implications for injury and chronic low back 

pain. Clin. Biomec. 1996;11:1-15.  

10. Stubbs NC, et al. Osseous spinal pathology and epaxial muscle ultrasonography in thoroughbred racehorses. 

Equine Vet. J. 2010;42:654-661.  

11. Symonds NE, et al. Repeatability of ultrasonographic measurement of cross-sectional area of the multifidus 

muscle in the horse. Equine Vet. J. 2014.  

12. Greve L, et al. Alterations in thoracolumbosacral movement when pain causing lameness has been improved 

by diagnostic analgesia. Vet J. (London, England : 1997).2017;224:55-63.  

13. Pezzanite L, et al. The relationship between sagittal hoof conformation and hindlimb lameness in the horse. 

Equine Vet. J. 2019;51:464-469.  

14. Clements PE, et al, An investigation into the association between plantar distal phalanx angle and hindlimb 

lameness in a UK population of horses. Equine Vet. Educ. 2020;32:52-59.  

15. Clayton HM. Core training and rehabilitation in horses. Vet Clin North Am Equine Pract. 2016; 32:49-71.  

16. de Oliveira K, et al. Gymnastic training and dynamic mobilization exercises improve stride quality and increase 

epaxial muscle size in therapy horses. Equine Vet. Sci. 2015;35:888-893.  

17. Stubbs NC, et al. Dynamic mobilisation exercises increase cross sectional area of musculus multifidus. Equine 

Vet J. 2011;43:522-9. 

18. Clayton HM, et al. Dynamic mobilisations in cervical flexion: Effects on intervertebral angulations. Equine Vet 

J Suppl. 2010;42:688-694.  

19. Clayton HM, et al. Evaluation of intersegmental vertebral motion during performance of dynamic mobilization 

exercises in cervical lateral bending in horses. Am. J. Vet. Res. 2012;73:1153-1159.  

20. Oliveira KD, et al. Biometry by ultrasonography of the epaxial and pelvic musculature in equines trained with 

Pessoa's rein. Cienc. Rural. 2014;44:2045-2051.  

21. Cottriall S, et al. The effects of training aids on the longissimus dorsi in the equine back. Comp. Exerc. Physiol. 

2009;5:111.  

https://www.sciencedirect.com/science/article/pii/S0749073917301724
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-3306.1980.tb03427.x
https://www.frontiersin.org/articles/10.3389/fvets.2018.00195/full
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-3306.1979.tb01324.x
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12564
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12564
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12818
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12818
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-3306.2006.tb05575.x
https://www.tandfonline.com/doi/pdf/10.3109/17453678909154177
https://www.sciencedirect.com/science/article/pii/0268003395000356
https://www.sciencedirect.com/science/article/pii/0268003395000356
https://beva.onlinelibrary.wiley.com/doi/full/10.1111/j.2042-3306.2010.00258.x
https://beva.onlinelibrary.wiley.com/doi/full/10.1111/eve.13955
https://beva.onlinelibrary.wiley.com/doi/full/10.1111/eve.13955
https://www.sciencedirect.com/science/article/abs/pii/S109002331730076X
https://www.sciencedirect.com/science/article/abs/pii/S109002331730076X
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/evj.13050
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/eve.13186
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/eve.13186
https://www.vetequine.theclinics.com/article/S0749-0739(15)00094-2/abstract
https://www.sciencedirect.com/science/article/abs/pii/S0737080615005067
https://www.sciencedirect.com/science/article/abs/pii/S0737080615005067
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-3306.2010.00322.x
https://beva.onlinelibrary.wiley.com/doi/full/10.1111/j.2042-3306.2010.00196.x
https://avmajournals.avma.org/view/journals/ajvr/73/8/ajvr.73.8.1153.xml
https://avmajournals.avma.org/view/journals/ajvr/73/8/ajvr.73.8.1153.xml
https://www.cabidigitallibrary.org/doi/full/10.5555/20153013237
https://www.cabidigitallibrary.org/doi/full/10.5555/20153013237
https://www.cambridge.org/core/journals/comparative-exercise-physiology/article/abs/effects-of-training-aids-on-the-longissimus-dorsi-in-the-equine-back/7A61B5273E88DBFD9FC1FEB8FB7DEE33


Research & Reviews: Journal of Veterinary Sciences                            eISSN:2581-3897 
 

RRJVS| Volume 8 | Issue 1 | March, 2024  6 
 

22. Pfau T, et al. Effect of a 4-week elastic resistance band training regimen on back kinematics in horses trotting 

in-hand and on the lunge. Equine Vet. J. 2017;49:829-835.  

23. Shaw K, et al. The effect of ground poles and elastic resistance bands on longissimus dorsi and rectus 

abdominus muscle activity during equine walk and trot. J. Equine Vet. Sci. 2021;107:103772-103772.  

24. Ursini T, et al. Electromyography of the multifidus muscle in horses trotting during therapeutic exercises. Front. 

Vet. Sci. 2022;9:844776.  

25. Walker VA., et al. Effect of ground and raised poles on kinematics of the walk. J. Equine Vet. Sci. 

2022;115:104005.  

26. Brown S, et al. Swing phase kinematics of horses trotting over poles. Equine Vet. 2015;47:107-12.  

27. Clayton HM , et al. Stance phase kinematics and kinetics of horses trotting over poles. Equine Vet J. 

2015;47:113-118.  

28. Nankervis KJ, et al. Water depth modifies back kinematics of horses during water treadmill exercise. Equine 

Vet J. 2016;48:732-736.  

https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/evj.12690
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/evj.12690
https://www.sciencedirect.com/science/article/abs/pii/S0737080621004020
https://www.sciencedirect.com/science/article/abs/pii/S0737080621004020
https://www.frontiersin.org/articles/10.3389/fvets.2022.844776/full
https://www.sciencedirect.com/science/article/abs/pii/S0737080622001435
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/evj.12253
https://beva.onlinelibrary.wiley.com/doi/abs/10.1111/evj.12251
https://beva.onlinelibrary.wiley.com/doi/full/10.1111/evj.12519

