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Abstract:

BACKGROUND: Cardiac murmur and subsequently cardiac failure is one of the poor-performance 
causes in athletic horses. Attention to murmur character is vital during heart examination. Polo is a sport 
which demands very high stress on horses, which may result in more stress on cardiovascular system. 

OBJECTIVES: In this study we assume that high pressure on polo horses makes them more suscep-
tible to valves insufficiency as a result of high velocity across valves.

METHODS: 136 polo horses were evaluated in this study, and all participated in polo matches. Both 
sides of chest were heard carefully by two clinicians and murmur characters recorded in detail. After-
ward the accuracy of auscultation finding was proved by echocardiography, in echocardiography exam-
ination all the valves were evaluated carefully for any trace of regurgitation or stenosis across valves. 

RESULTS: Forty-seven horses showed cardiac murmurs during auscultation (34.55%). Thorough-
bred had the highest rate of murmur, with 71% of murmurs observed in this breed. Grade 2 murmurs 
were more frequent than others and 24 horses showed Grade 2 murmurs. And tricuspid had the highest 
involvement and 24 horses had tricuspid regurgitation. 

CONCLUSIONS: This study is the first report of cardiac murmur in Polo horses, which showed the 
high presence of tricuspid and aortic murmur. The difference between prevalence of murmurs in this 
study and other ones was not remarkable. 
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Polo is one of the world’s oldest recorded 
equestrian sports, having been played over 
2000 years ago in ancient Persia (Marlin 
and Allen, 1999). Polo demands ongoing 
changes in speed as galloping is interrupted 
to immediate stopping, and horses should 
turn to the sides during the game and this 
characteristic of the game makes it a high 
stress sport and therefore we expect high 
pressure on the cardiovascular system.

Several researchers performed different 
series of experiments to investigate the car-
diac abnormalities in athletic horses (Rost-
ami et al, 2014; Young et al, 2008; Kriz et 
al, 2000). For general approach in equine 
athlete clinical expertise in equine auscul-
tation, echocardiography, electrocardiog-
raphy and exercise test are recommended 
(Young and Loon 2014). The first compre-
hensive study on the prevalence of murmur 
in horse’s population was done by Niemetz 
(1924) who reported 66% of murmur heard 
on the base of the heart (Patteson and Crips, 
1993). The most complete survey was con-
ducted by Else and Holmes (1972) on 1557 
horses auscultated and thereafter the patho-
logic findings were evaluated in slaughtered 
horses.

Cardiac murmurs are a very common 
finding in horses and in a recent study re-
ported that 81% of 846 Thoroughbred hors-
es in race training had a kind of murmur 
(Hewetson, 2013). In the other research 
physiologic murmurs associated with ven-
tricular filling and ejection were reported as 
high as 15% and 50% respectively (Hewet-
son, 2013). 

The significance of heart murmurs aus-
cultated in horses is often difficult to de-
termine if the horse is not exhibiting any 

clinical signs or if the signs, such as poor 
performance, are nonspecific (Reef, 1995. 
Buhl et al., 2013). The timing and short du-
ration of physiological murmur are the char-
acteristics which help distinguish it from 
pathologic ones (Jago and Keen, 2013). 
Echocardiography is gold standard method 
for evaluating murmurs and is recommend-
ed: 1) when clinical and auscultatory find-
ings do not meet the physiologic murmurs, 
2) if murmur is moderate to loud; 3) when 
murmurs were heard on pre-purchased ex-
amination (Reef et al, 2014).  

In this study we report prevalence of 
heart murmurs in polo horses’ population. 
This is the first study on polo horses and 
we hypothesized that murmurs frequency 
should be different according to the sport 
horses play. 

Material and Methods

All 136 horses underwent thorough clin-
ical examination at rest. Examination was 
performed by two clinicians. Both sides 
were auscultated carefully with a 3M Lit-
tmann Master Classic II S.E. Cardiac 
rhythm, and murmurs characteristics in-
cluding: intensity, point of maximum inten-
sity (PMI), period in cycle and its quality 
were recorded. 

Intensity of cardiac murmurs was grad-
ed by the method originally described by 
Levine and Harvey and adapted by Pattes-
son and Cripps, 1999.

Afterward, the accuracy of auscultation 
finding was proved by echocardiography, 
in echocardiography examination all the 
valves were evaluated carefully for any 
trace of regurgitation or stenosis across 
valves. Echocardiographic images were 
acquired with an ultrasound device (Micro 
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Maxx: SonoSite Inc., Bothell, WA, USA) 
with a phase array transducer (1-5 MHz). 
A right parasternal window was used to 
evaluate all valves. Color Doppler images 
were also recorded on all valves and any re-
gurgitation was evaluated based on the area 
of the blood jet in comparison with the ap-
proximate size of the atrium for the mitral 
and tricuspid regurgitations.

At the end complete history was taken 
from the owner or rider of horses. Any his-
tory of poor performance or other signs of 
cardiac disorders like edema, jugular pulsa-
tion and so on was noted. 

Results

In total 136 horses were evaluated. Their 
breeds were Thoroughbred, Arabian and 
Anglo-Arabian (61 males, and 75 females), 
with average age of 13±3 years and average 
weight of 390±18 kg. Forty-seven horses 
showed cardiac murmurs during ausculta-
tion (34.55%). 71% of murmurs belong to 
thoroughbred; 25% Anglo-Arabian and 4% 
Arabian horse so the highest prevalence 
was seen in thoroughbred (Table 2).  

The most common murmur was early di-
astolic Grade 1 to 2 with PMI over mitral 
and tricuspid valves, 28 horses had this type 
of murmur, 24 with tricuspid and 4 with mi-
tral valve origin.

Aortic valve (AoV) insufficiency was 
heard in 15 of 47 murmurs and was holo-
diastolic decrescendo murmur with a PMI 
over AoV (Table 3).  

Grade 2 murmurs were more frequent 
than others and 24 horses showed Grade 2 
murmurs. All the grade 3 murmurs had PMI 
on the AoV which was confirmed by echo-
cardiography. Also, 3 horses with Grade 
4 intensity had characteristic AoV insuffi-
ciency in auscultation. So AoV murmurs 

were heard in 15 of 47 horses with the in-
tensity of AoV murmurs varied from Grade 
1 to 4 in our study (Table 4).

Ejection type murmurs with PMI over 
left base was heard in 7 horses and varied in 
intensity from Grade 1 to 2. Early diastolic 
murmur with PMI over the left base were 
heard in 2 and with intensity grade from 1 
to 2. Twenty-four horses showed early dia-
stolic murmur with PMI over the right base 
with intensity grade 1 to 2. No murmurs 
with intensity equal to or more than 4 were 
heard (Table 4). 

Echocardiography was used to confirm 
our findings. Color Doppler echocardiog-
raphy across valves was taken and all the 
findings evaluated. 

Discussion

Regular examination of exercise function 
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Table 1. Frequency of different breed of examined popu-
lation.

Breed Number Percentage
Thoroughbred 99 73%
Anglo-Arabian 27 20%
Arabian 9 7%

Table 2. Frequency of cases with cardiac murmur based 
on horse breed.

Breed Number Percentage 
in 47 horses 
with murmur

Percentage in 
136 horses

Thoroughbred 17 71% 12.5%
Anglo-Arabian 6 25% 5%
Arabian 1 4% 0.7%

Table 3. Frequency of murmurs across different valves.

Type of 
murmur

Number Percentage 
in 47 horses 
with murmur 

Percentage in 
136 horses  

Tricuspid 24 50% 17%
Mitral 4 9% 3%
Aortic 15 32% 11%
Pulmonary 4 9% 3%
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and efficiency of horse is essential in cham-
pionship competitions. Cardiovascular 
disorders alongside respiratory and neuro-
muscular system disorders have substantial 
adverse effect on horse’s physical perfor-
mance (Menzies, 2001). Cardiac murmurs 
are known as a common finding in the horse 
and are classified into functional and patho-
logical types (Hewetson, 2013). Murmurs 
are defined as abnormal audible vibrations 
caused by turbulent blood flow that causes 
vibration of cardiac structures (Marr and 
Bowen, 2010). They are commonly diag-
nosed in horses as either an incidental find-
ing during elective clinical examinations or 
when an animal is presented with clinical 
signs related to cardiac disease (Jago and 
Keen, 2017). Despite the high occurrence 
of murmurs in the horse (Kriz et al, 2000), 
it is found that they are not necessarily as-
sociated with performance limitations or 
heart disorders (Hewetson, 2013). Howev-
er, in athletic and racehorses when the full 
cardiac reserve is required, the presence 
of pathological cardiac murmurs may im-
pose detrimental effects upon an affected 
animal’s performance capabilities, expect-
ed longevity, rider safety, resale value and 
prevent it from being accepted for mortality 
and veterinary insurance (Young et al, 2008; 
Hewetson, 2013). Therefore, the precise as-
sessment of cardiac murmurs is essential 
in order to determine their clinical signifi-
cance (Blissit and Patteson, 1996; Hewet-
son, 2013). In 136 horses in this study, 47 

(34.5%) showed cardiac murmurs. Different 
prevalence of cardiac murmurs has been re-
ported previously by many authors: 32% in 
Standardbred racehorses (Zucca et al, 2010), 
81.1% in Thoroughbred racehorses (Kriz et 
al, 2000), and 16.4% in population of 545 
horses (Reef, 1995). Compared to other 
studies, the prevalence of cardiac murmurs 
in Polo horses is low, among 47 cases with 
cardiac murmur, the prevalence proportion 
was 11%, 3%, 3% and 17% for aortic, mi-
tral, pulmonary and tricuspid valves respec-
tively. In a similar study in Thoroughbred 
racehorses the prevalence in flat and na-
tional hunt (NH) horses was 22%, 9% and 
1% in flat horses and 43%, 19% and 4% in 
national hunt (NH) horses for tricuspid, mi-
tral and aortic valves respectively (Young et 
al, 2008). The prevalence of aortic murmur 
was considerably higher compared to simi-
lar studies. The moderate and sever type of 
aortic murmur cause reduces performance 
and longevity especially when detected first 
in younger horses (< 10 years of age). De-
generative valve thickening, aortic valve 
prolapses, congenital malformations, aortic 
root disease and infective endocarditis are 
the main causes (Reef et al, 2014). 

In this study, cardiac murmurs grade 1 
and 2 were identified in 74% of all murmur 
population. Pathological murmurs are main-
ly caused by incompetent valves, stenotic 
valves and inappropriate communications 
between cardiac chambers/vessels (Jago 
and Keen, 2017). If therapeutic and preven-
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Table 4. Frequency of different grades of cardiac murmur in positive cases.

Type of murmur Grade 1/6 Grade 2/6 Grade 3/6 Grade 4/6 Grade 5/6 Grade 6/6 Total 
Tricuspid 6 18 0 0 0 0 24
Mitral 2 2 0 0 0 0 4
Aortic 1 2 9 3 0 0 15
Pulmonary 2 2 0 0 0 0 4
Total 11 24 9 3 0 0 47
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tive measures are not conducted it may lead 
to congestive heart failure and poor progno-
sis for longevity.

Polo is a physically demanding activi-
ty which requires a horse with high speed, 
stamina and agility (Marlin and Allen, 
1999). Furthermore, extended polo season 
and repeated exercise, training and com-
petition impose further demands on polo 
horses (Pfau et al, 2016). The presence of 
a cardiac murmur in this situation can have 
significant diverse effect on horse perfor-
mance. It has been shown that prolonged 
intense athletic training might result in the 
development of cardiac murmur and valvu-
lar incompetence (Marlin and Allen, 1999). 
Because Polo horses are kept for the pur-
pose of athletic endeavors, the presence 
of a high graded cardiac murmur can have 
highly adverse effects upon an affected ani-
mal. Regular studies therefore are needed to 
determine the presence of cardiac murmurs 
and their associated with impaired physical 
performance. This study is the first report 
of cardiac murmur in Polo horses. which 
showed the high presence of tricuspid and 
aortic murmur. This information should 
contribute to increasing the safety and ap-
propriate levels of care for both the horse 
and the rider. 

Acknowledgments

The authors gratefully acknowledged the 
owners who cooperate in this study and 
gave the data to authors accurately.

Conflicts of interest

The author declared no conflict of interest.

Mohammad Reza Mokhber Dezfouli, et al.

Blissitt, K., Patteson, M. (1996). Evaluation of 
cardiac murmurs in horses 2. Echocardiog-
raphy. In Practice, 18(9), 416-426. https://
doi.org/10.1136/inpract.18.9.416

Buhl, R., Petersen, E. E., Lindholm, M., Bak, L., 
Nostell, K. (2013). Cardiac arrhythmias in 
Standardbreds during and after racing—pos-
sible association between heart size, Valvular 
regurgitations, and arrhythmias. J Equine Vet 
Sci, 33(8), 590-596. https://doi.org/10.1016/j.
jevs.2012.09.009

Hewetson, M. (2013). Clinical examination of 
the horse with cardiovascular disease and in-
terpretation of murmurs. Proceedings of the 
13th International Congress of the World 
Equine Veterinary Association WEVA.

Jago, R., Keen, J. (2017). Identification of com-
mon equine cardiac murmurs. In Practice, 
39(5), 222-232. http://dx.doi.org/10.1136/
inp.j1769

Kriz, N. G., Hodgson, D. R., Rose, R. J. (2000). 
Prevalence and clinical importance of heart 
murmurs in racehorses. J Am Vet Med Assoc, 
216(9), 1441-1445. https://doi.org/10.2460/
javma.2000.216.1441 PMID: 10800517

Marlin, D. J., Allen, J. C. R. (1999). Car-
diovascular demands of competition 
on low‐goal (non‐elite) polo ponies. 
Equine Vet J, 31(5), 378-382. https://doi.
org/10.1111/j.2042-3306.1999.tb03836.x 
PMID: 10505952

Marr, C., Bowen, M. (eds.). (2011). Cardiology 
of the Horse. Elsevier Health Sciences Ltd. 
London, UK.

Menzies-Gow, N. (2001). ECG interpretation in 
the horse. In Practice, 23(8), 454-459. http://
dx.doi.org/10.1136/inpract.23.8.454

Patteson, M. W., Cripps, P. J. (1993). A survey 
of cardiac auscultatory findings in horses. 
Equine Vet J, 25(5), 409-415.  https://doi.
org/10.1111/j.2042-3306.1993.tb02982.x 

References

https://doi.org/10.1136/inpract.18.9.416
https://doi.org/10.1136/inpract.18.9.416
https://doi.org/10.1016/j.jevs.2012.09.009
https://doi.org/10.1016/j.jevs.2012.09.009
http://dx.doi.org/10.1136/inp.j1769
http://dx.doi.org/10.1136/inp.j1769
https://doi.org/10.2460/javma.2000.216.1441
https://doi.org/10.2460/javma.2000.216.1441
https://www.ncbi.nlm.nih.gov/pubmed/?term=10800517
https://doi.org/10.1111/j.2042-3306.1999.tb03836.x 
https://doi.org/10.1111/j.2042-3306.1999.tb03836.x 
https://www.ncbi.nlm.nih.gov/pubmed/?term=10505952
http://dx.doi.org/10.1136/inpract.23.8.454
http://dx.doi.org/10.1136/inpract.23.8.454
https://doi.org/10.1111/j.2042-3306.1993.tb02982.x 
https://doi.org/10.1111/j.2042-3306.1993.tb02982.x 


120 Iran J Vet Med., Vol 13, No 2 (Spring  2019 )

Heart murmurs in polo horses Mohammad Reza Mokhber Dezfouli, et al.

PMID: 8223372
Pfau, T., Parkes, R. S., Burden, E. R., Bell, N., 

Fairhurst, H., Witte, T. H. (2016). Movement 
asymmetry in working polo horses. Equine 
Vet J, 48(4), 517-522. https://doi.org/10.1111/
evj.12467 PMID: 26037947

Reef, V. B. (1995). Heart murmurs in horses: 
determining their significance with echo-
cardiography. Equine Vet J, 27(S19), 71-80. 
https://doi.org/10.1111/j.2042-3306.1995.
tb04992.x PMID: 8933072

Reef, V. B., Bonagura, J., Buhl, R., McGurrin, 
M. K. J., Schwarzwald, C. C., van Loon, G., 
Young, L. E. (2014). Recommendations for 
management of equine athletes with cardio-
vascular abnormalities. J Vet Intern Med, 
28(3), 749-761. https://doi.org/10.1111/
jvim.12340 PMID: 24628586

Rostami, A., Masoudifard, M., Vajhi, A., Mokh-
ber Dezfouli, M. R., Rezakhani, A., Tava-
naeimanesh, H., Bahonar, A. (2015). Echo-
cardiographic findings in athletic horses 
with pulmonary regurgitation. Iran J Vet 
Med, 9(1), 7-12. https://doi.org/10.22059/
ijvm.2015.53230

Young, L. E., Rogers, K., Wood, J. L. N. (2008). 
Heart murmurs and valvular regurgitation 
in thoroughbred racehorses: epidemiology 
and associations with athletic performance. 
J Vet Intern Med, 22(2), 418-426. https://doi.
org/10.1111/j.1939-1676.2008.0053.x PMID: 
18346144

Young, LE., van Loon, G. (2014). Disease 
of heart and vessels. In: Hinchkliff, KW., 
Kaneps, AH., Geor, RJ. (eds.). Equine sport 
medicine and surgery, (2nd ed.) Saunders. 
Edinburgh, Scotland. p. 695-743. 

Zucca, E., Ferrucci, F., Stancari, G., Saporiti, T., 
Ferro, E. (2010). The prevalence of cardiac 
murmurs among standardbred racehorses 
presented with poor performance. J Vet Med 
Sci, 72(6), 781-785. https://doi.org/10.1292/

jvms.09-0217 PMID: 20110625

https://www.ncbi.nlm.nih.gov/pubmed/?term=8223372
https://doi.org/10.1111/evj.12467
https://doi.org/10.1111/evj.12467
https://www.ncbi.nlm.nih.gov/pubmed/?term=26037947
https://doi.org/10.1111/j.2042-3306.1995.tb04992.x
https://doi.org/10.1111/j.2042-3306.1995.tb04992.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=8933072
https://doi.org/10.1111/jvim.12340
https://doi.org/10.1111/jvim.12340
https://www.ncbi.nlm.nih.gov/pubmed/?term=24628586
https://doi.org/10.22059/ijvm.2015.53230
https://doi.org/10.22059/ijvm.2015.53230
https://doi.org/10.1111/j.1939-1676.2008.0053.x
https://doi.org/10.1111/j.1939-1676.2008.0053.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=18346144
https://doi.org/10.1292/jvms.09-0217 
https://doi.org/10.1292/jvms.09-0217 
https://www.ncbi.nlm.nih.gov/pubmed/?term=20110625


Abstracts in Persian Language Iranian Journal of Veterinary Medicine 

121Iran J Vet Med., Vol 13, No 2 (Spring  2019 )

مجله طب دامی ایران، 1398، دوره 13، شماره 2، 115-121
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

بررسی شیوع مرمرهای قلبی در اسب های چوگان   
محمدرضا مخبردزفولی1، مرتضی مظفری1، حمید توانایی منش1، علیرضا وجهی2

1گروه بیماری های داخلی، دانشکده دامپزشکی دانشگاه تهران، تهران، ایران

2گروه جراحی و رادیولوژی، دانشکده دامپزشکی دانشگاه تهران، تهران، ایران

 )  دریافت مقاله: 16 اردیبهشت ماه 1397، پذیرش نهایی: 27 تیر ماه 1397(

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
چکیده

زمینه مطالعه: مرمرهای قلبی و متعاقبًا نارسایی قلب یکی از علل کاهش کارآیی در اسب های مسابقه است. توجه به ویژگی های 
مرمر حین معاینه سیستم گردش خون در اسب بسیار حیاتی است. چوگان ورزشی پراسترس است که ممکن است این استرس بر 

دستگاه گردش خون وارد شود. 

هدف: فرضیه ما در این مطالعه این بود که، فشــار زیادی که طی مســابقه به اسب وارد می شود احتمااًل اسب های چوگانی را به 
نارسایی های دریچه ای مستعدتر می کند. 

روش کار: 136 اسب چوگانی در این مطالعه مورد ارزیابی قرار گرفتند که همگی سابقه شرکت در مسابقات را داشتند. هر دوسمت 
ســینه به دقت توسط دو متخصص مورد ســمع قرار می گرفتند و اطالعات مربوط به ویژگی مرمرها به دقت ثبت می شد. بعد از آن 
یافته های سمع با اکوکاردیوگرافی تأیید می شد در اکوکاردیوگرافی با استفاده از Color Doppler هرگونه تغییری در دریچه ها مورد 

ارزیابی قرار می گرفت.

نتایج: 47 رأس اسب )34.55درصد( مرمر قلبی داشتند.71درصد مرمرها در نژاد تروبرد دیده شد. مرمرهای درجه 2 بیشترین تعداد 
را داشتند و 24 رأس اسب مرمر درجه 2 نشان دادند. تریکوسپید هم در 24 اسب درگیر بود که بیشترین درگیری را در بین دریچه ها 

داشت.

نتیجه گیری نهایی: این مطالعه اولین ارزیابی شیوع مرمرها در اسب های چوگانی است. و در آن درگیری فراوان تریکوسپید و 
آئورت دیده شد. تفاوت چندانی بین یافته های این مطالعه و موارد مشابه دیده نشد.
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