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Case report
Gross Pathology of Ruminal Tympany and Acute Congestive Heart Failure in an Adult Crossbred Dairy Cow
ABSTRACT
	This paper reports a case of ruminal tympany and acute congestive heart failure encountered at necropsy of a crossbred dairy cow. On 21 July 2025, the cow was found dead in the morning in one of the dairy cattle farms in Mbeya City, Tanzania. According to the animal attendant, the previous daytime the animal had normal appetite and did not show any clinical signs. The owner requested a necropsy service to establish the cause(s) of death of the animal. Necropsy revealed abdomen and rumen distension, excessive accumulation of fermentation gases in the rumen, pulmonary congestion, flabby myocardium, cardiac chambers dilatation, and about one kilogram of a thrombus in the cardiac chambers as gross pathological findings. Based on history and the findings, the animal was diagnosed to have died of primary ruminal tympany and acute congestive heart failure due to entrapment of normal gases of fermentation in stable foams after ingestion of bloat-causing forages which produce stable foams, and dilated cardiomyopathy, respectively. The diagnosis of primary ruminal tympany was reached after ruling out secondary ruminal tympany as a possible cause of the ruminal bloat due to lack of gross pathological findings which are characteristic of or associated with secondary ruminal tympany. Dilated cardiomyopathy was diagnosed as an attributing factor to the acute congestive heart failure (CHF) after ruling out pericardial diseases, hypertrophic cardiomyopathy, myocarditis, endocardial diseases, and cardiac tumours as possible causes of the CHF due to lack of gross pathological findings which are characteristic of each of these diseases.
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1. INTRODUCTION
Ruminal tympany (ruminal bloat) is a disease of ruminants characterized by an excessive accumulation of gases of fermentation in the rumen (Sheikh et al., 2021; Singh, 2025). There are two forms of the disease, the primary or frothy form, and the secondary or free-gas form. In the primary or frothy ruminal tympany there are persistent foams mixed with the ruminal contents, whereas in the secondary or free-gas ruminal tympany there is free gas separated from the ingesta (Sheikh et al., 2021; Constable et al., 2025; Singh, 2025).
Primary ruminal tympany is caused by entrapment of normal gases of fermentation in stable foams. This leads to inhibition of coalescence of small gas bubbles, and an increase in intraruminal pressure because eructation cannot occur. Secondary ruminal tympany is caused by oesophageal obstruction by foreign bodies such as apples or potatoes, or pressure from enlargement outside the oesophagus such as lymphadenopathy or tumours leading to physical obstruction of eructation. It can also occur secondary to the acute onset of ruminal atony which occurs in anaphylaxis and in grain overload which leads to decreased rumen pH, oesophagitis, and rumenitis that can interfere with eructation. Ruminal tympany is a common cause of sudden death in feedlot cattle. Cattle not observed closely, such as pastured and feedlot cattle and dry dairy cattle usually are found dead (Constable et al., 2025).

Heart failure is a clinical syndrome characterized by dyspnoea, orthopnoea, elevated jugular venous pressure, and pulmonary congestion often caused by a structural and/or functional cardiac abnormality resulting in reduced cardiac output and/or elevated intracardiac pressures (Kurmani and Squire, 2017). Acute heart failure is the rapid onset of new or worsening signs and symptoms of heart failure. It can occur on the left, right, or both sides of the heart, with right-sided failure usually caused by left-sided failure. Acute congestive heart failure is a term that is often used interchangeably with acute heart failure, but it refers explicitly to acute heart failure which results in an accumulation of blood in other parts of the body, most commonly in the lungs and lower extremities (Poole, 2022).
Congestive heart failure (CHF) is caused by cardiac diseases including pericardial diseases such as septic pericarditis (Botha et al., 2017), constrictive pericarditis (Boubacar et al., 2024; Conradi et al., 2024), and traumatic reticulopericarditis (Vishnurahav et al., 2024; Ferreira et al., 2025); myocardial diseases such as hypertrophic cardiomyopathy (Malherbe et al., 2012), dilated cardiomyopathy (Horiuchi et al., 2015; Ohfuji, 2016), and myocarditis (Aráoz et al., 2019). Others are endocardial diseases such as infective endocarditis (Caroselli et al., 2023; Drake, 2025); and cardiac tumours (Ivany and Illanes, 1999; Warman et al., 2006). In addition to cardiac diseases, CHF is also caused by extracardiac diseases i.e. extension of infection from the pleura (Caivano et al., 2021) or other viscera (Razak et al., 2023) to the pericardium. This paper reports a case of ruminal tympany and acute congestive heart failure encountered at necropsy of a crossbred dairy cow in a dairy cattle farm composed of crosses of Friesian, in Mbeya city, Tanzania. 
2. PRESENTATION OF THE CASE
On 21 July 2025, a dairy cow was found dead in the morning in one of the dairy cattle farms in Mbeya City, Tanzania. According to the animal attendant, the previous daytime the animal had normal appetite and did not show any clinical signs. The owner requested a necropsy service to establish the cause of death of the animal. Necropsy was carried out in the field using standard procedures described by McInnes (2015). Gross pathological findings were found in the digestive, respiratory and cardiovascular systems. Distended abdomen, distended rumen (Figure 1), and excessive accumulation of fermentation gases in the rumen, were demonstrated in the digestive system. However, the gastrointestinal tract was full of ingested grasses and legumes at different levels of digestion. Pulmonary congestion (Figure 2) was evident in the respiratory system; and flabby myocardium, cardiac chambers dilatation, as well as about one kilogram of a thrombus in the cardiac chambers (Figure 3) were demonstrated in the cardiovascular system. Based on history and gross pathological findings, the animal was diagnosed to have died of primary ruminal tympany and acute CHF.
3. discussion

In this necropsy the causes of death of the cow were diagnosed based on gross pathological findings in the digestive, respiratory and cardiovascular systems particularly distended abdomen, distended rumen, and excessive accumulation of fermentation gases in the rumen; pulmonary congestion; and dilatation of cardiac chambers, as well as accumulation of about one kilogram of clottted blood in the cardiac chambers, respectively. Based on the findings, the death of the animal could be attributed to primary ruminal tympany and acute congestive heart failure due to entrapment of normal gases of fermentation in stable foams after ingestion of bloat-causing forages which produce stable foams, and dilated cardiomyopathy, respectively.
Distended rumen and excessive accumulation of fermentation gases in the rumen found in this case are consistent with the same findings previously reported in a case of ruminal tympany in a calf (Sheikh et al., 2021). Cardiac chambers dilatation and pulmonary congestion demonstrated in this case are in agreement with similar findings previously reported in cases of bovine dilated cardiomyopathy in Denmark (Leifsson and Agerholm, 2004). Intracardiac thrombus demonstrated in this case is consistent with a similar finding reported in humans cases of dilated cardiomyopathy (Irdem et al., 2014; Talle et al., 2014; Moayerifar et al., 2025).
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Fig. 1. An image showing a distended rumen due to excessive accumulation of fermentation gases.
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Fig. 2. An image showing congested lungs
[image: image3.jpg]



Fig. 3. An image showing a longitudinally sectioned heart and a thrombus (top right) recovered from the cardiac chambers.
In addition to that, cardiac chambers dilatation demonstrated in this case is consistent with a similar finding previously reported in Holsten-Friesian cattle with dilated cardiomyopathy (Nart et al., 2004).

In cattle, CHF is most commonly associated with traumatic reticulopericarditis or valvular endocarditis, and rarely associated with cardiomyopathy and cardiac tumours (Ivany and Illanes, 1999). In this necropsy, the attributing factor to the CHF was diagnosed as dilated cardiomyopathy after rulling out pericardial diseases, hypertrophic cardiomyopathy, myocarditis, endocardial diseases, and cardiac tumours due to lack of gross pathological lesions (findings) which have been consistently reported in each disease or group of diseases as described below:

Pericardial diseases were ruled out because of lack of gross pathological findings particularly pericardial effusion, accumulation of fluid with fibrin in the thoracic and abdominal cavities, and sharp foreign bodies such as needles, wires, and nails in reticulum piercing pericardium through diaphragm which are consistently reported in cases of traumatic reticulopericarditis (Jafarsab et al., 2022; Vishnurahav et al., 2024; Ferreira et al., 2025). The diseases were also ruled out due to lack of gross pathological findings like pericardial thickening, fibrosis, and calcification which are consistently reported in cases of chronic pericarditis (Barry et al., 2020; Boubacar et al., 2024; Conradi et al., 2024).

Hypertrophic cardiomyopathy was ruled out because of lack of ventricular hypertrophy which is a gross pathological finding consistently reported in cases of hypertrophic cardiomyopathy in pigs (Liu et al., 1994), cattle (Machida et al., 1996), horses (Cullimore et al., 2018) and humans (Tuohy et al., 2020; Masood and Husain, 2025). Myocarditis was ruled out because of lack of multifocal areas of pallor in the myocardium which is a gross pathological finding consistently reported in cases of myocarditis in cattle (Headley et al., 2013; Casagrande et al., 2015) and humans (Amita, 2025a; Amita, 2025b). Apart from that, the disease was ruled out as an attributing factor to the CHF due to lack of focal areas of discolouration on the myocardium, including red-purple or white-yellow myocardial discolouration reported in cases of myocarditis in cattle (Margineda et al., 2019), and red myocardial discolouration reported in cases of myocarditis in sheep (Bano et al., 2022).

Endocardial diseases were ruled out because of lack of vegetative lesions on atrioventricular and/or aortic valves which are gross pathological findings consistently reported in cases of infective endocarditis (Caroselli et al., 2023; Jibril et al., 2024; Drake, 2025). Cardiac tumours were ruled out due to lack of a mass of abnormal tissue on the atrial and ventricular myocardium, interatrial and interventricular septa, pericardium, and cardiac chambers which is a gross pathological finding consistently reported in cases of cardiac tumours in cattle (Slocombe, 2018; SESC, 2021), pigs (Pereira et al., 2018), dogs (Mihara et al., 2024; Luzes et al., 2025), cats (Kalpers et al., 2025) and humans (Aziz et al., 2023; Demirtaş et al., 2024).

4. Conclusion
Based on the history and gross pathological findings, it is concluded that the causes of death of the cow were primary ruminal tympany and acute congestive heart failure due to dilated cardiomyopathy.
References
Amita, R. (2025a). Infective myocarditis. PathologyOutlines.com website. https://www.pathologyoutlines.com/topic/heartinfectiousmyocarditis.html 
Amita, R. (2025b). Noninfective myocarditis. PathologyOutlines.com website. https://www.pathologyoutlines.com/topic/heartnoninfecmyo.html          

Aráoz, V., da Silva, S. C., Moré, G., Banchero, G., Riet-Correa, F., & Giannitti, F. (2019). Fatal Sarcocystis cruzi-induced eosinophilic myocarditis in a heifer in Uruguay. J Vet Diagn Invest, 31(4):656-660. DOI: 10.1177/1040638719856651 
Aziz, R., Hsu, T., Toeg, H., Sundaresan, S. R., & Dennis, K. (2023). A Case Report of an Isolated Cardiac Metastasis in a Patient with Esophageal Carcinoma. Cureus, 15(9):e44717. DOI: 10.7759/cureus.44717

Bano, P., Punia, V., Dadhich, H., Mathur, M., Vyas, I., Mehra, M., et al. (2022).  Pathological findings of inflammatory conditions related to heart of sheep (Ovis aries). Pharm Innov J, 11(7): 1921-1923

Barry, M., Al-Muhaidb, S., & Fathala, A. (2020). A case report of constrictive pericarditis: a forgotten cause of refractory ascites. Radiol Case Rep, 15(2020):2565-2566. DOI: 10.1016/j.radcr.2020.09.053           

Botha, W. J., Mukorera, V., & Kirberger, R. M. (2017). Septic pericarditis and pneumopericardium in a dog with an oesophageal foreign body. J S Afr Vet Assoc, 88(0):e1-e5. DOI: 10.4102/jsava.v88i0.1496      

Boubacar, R. D., Aden, F. M., Amoumoune, F. E., Diallo, T. H., Faraj, R., & Baba, O. E. M. (2024). Severe calcification in chronic constrictive pericarditis of tuberculous-related: a case report and literature review. Radiol Case Rep, 19:5882 – 5887.     

Caivano, D., Pisello, L., Boni, P., Gialletti, R., Sylla, L., Porcellato, I., et al. (2021). Extensive pleural abscess associated with congestive heart failure in a pregnant cow: an unusual presentation of hardware disease. Large Anim Rev, 27: 333-336

Caroselli, C., Suardi, L. R., Besola, L., Fiocco, A., Colli, A., & Falcone, M. (2023). Native-Valve Aspergillus Endocarditis: Case Report and Literature Review. Antibiotics, 12(7):1190. DOI: 10.3390/antibiotics12071190    

Casagrande, R. A., Pires, P. S., Silva, R. O. S., Sonne, L., Borges, J. B. S., Neves, M. S., et al. (2015).  Histopathological, immunohistochemical and biomolecular diagnosis of myocarditis due to Clostridium chauvoei in a bovine. Ciênc Rural, DOI: 10.1590/0103-8478cr20141447

Conradi, P. M., Heidendael, J. F., Lucas, C. M. H. B., Talebian, Y. M., & Handoko, M. L. (2024). A classical case report of constrictive pericarditis, highlighting the role of magnetic resonance imaging and haemodynamic assessment. Eur Heart J Case Rep, 8(2):ytae053. DOI: 10.1093/ehjcr/ytae053

Constable, P. D., Lovenz, I., & Braun, U. (2025). Bloat in Ruminants. https://www.msdvetmanual.com/digestive-system/diseases-of-the-ruminant-forestomach/bloat-in-ruminants   

Cullimore, A. M., Lester, G. D., Secombe, C. J., & Campbell, K. (2018). Hypertrophic cardiomyopathy in a Clydesdale gelding. Aust Vet J, 96(6):212–215. DOI:10.1111/avj.12701   

Demirtaş, H., Özer, A., Gülcan, M. B., Delibaş, H., & Oktar, G. L. (2024). An Enormous Angiosarcoma in the Right Atrium of the Heart with an Impressive Outcome. E J Cardiovasc Med, 12(2):60-63. DOI: 10.32596/ejcm.galenos.2024.2024-9-64   
Drake, L. K. (2025). Case report: Clinical fungal endocarditis as a component of presumptive systemic aspergillosis infection in a dog. Front Vet Sci, 12:1471231. DOI: 10.3389/fvets.2025.1471231     

Ferreira, L. V. D., Macedo, G. G., Takahira, R. K., Rocha, N. S., Pereira, W. A. B., de Oliveira-Filho, J. P., et al. (2025).  Traumatic reticulopericarditis in cattle: a retrospective case series. Large Anim Rev, 31: 107-111.    

Headley, S. A., Oliveira, V. H., Figueira, G. F., Bronkhorst, D. E., Alfieri, A. F., Okano, W., et al. (2013). Histophilus somni-induced infections in cattle from southern Brazil. Trop Anim Health Prod, 45(7):1579-88. DOI: 10.1007/s11250-013-0402-7

Horiuchi, N., Kumagai, D., Matsumoto, K., Inokuma, H., Furuoka, H., & Kobayashi, Y. (2015). Detection of the nonsense mutation of OPA3 gene in Holstein Friesian cattle with dilated cardiomyopathy in Japan. J Vet Med Sci, 77(10):1281-3. DOI: 10.1292/jvms.15-0150
Irdem, A., Başpınar, O., Kervancıoğlu, M., & Kılınç, M. (2014). Intracardiac thrombus in children with

dilated cardiomyopathy. Arch Turk Soc Cardiol, 42(2):161-167. DOI: 10.5543/tkda.2014.81593 

Ivany, J. M., & Illanes, O.G. (1999). Congestive heart failure due to epicardial lymphosarcoma in a Holstein cow. Can Vet J, 40:819 – 820.

Jafarsab., Ravindra, B. G., Bhagavantappa, B., Sandeep, H., Prashantkumar, W., Priyanka., et al. (2022). Diagnostic evaluation of pericarditis in cattle. Pharm Innov J, 1(10): 864-873.
Jibril, H., Ali, S. A., Khanum, I., & Tariq, M. (2024). Candida tropicalis Endocarditis: A case report and literature review. J Pak Med Assoc, 74(8): 1533 – 1537. DOI: 10.47391/JPMA.10201  

Kalpers, S., Smith, G., & Rupp, A. (2025). Primary right ventricular cardiac haemangiosarcoma with pulmonary metastases in a domestic short-haired cat. Vet Rec Case Rep, 13:e70010. DOI: 10.1002/vrc2.70010
Kurmani, S., & Squire, I. (2017). Acute Heart Failure: Definition, Classification and Epidemiology. Curr Heart Fail Rep, 14(5):385-392. DOI: 10.1007/s11897-017-0351-y

Leifsson, P. S., & Agerholm, J. S. (2004). Familial Occurrence of Bovine Dilated Cardiomyopathy in Denmark. J Vet Med A, 51:332–335. DOI: 10.1111/j.1439-0442.2004.00652.x 
Liu, S-K., Chiu, Y. T., Shyu, J. J., Factor, S. M., Chu, R., Lin, J. H., et al. (1994). Hypertrophic Cardiomyopathy in Pigs: Quantitative Pathologic Features in 55 Cases. Cardiovasc Pathol, 3(4): 261-268. DOI: 10.1016/1054-8807(94)90012-4      

Luzes, B. S., Filho, N. D. R., Lopes, C. S., dos Santos, A. L. S., Martins, G. R. V., Guzzo, M. G., et al. (2025). Primary Cardiac Hemangiosarcoma in a Dog - Long Survival Time after Auriculectomy. Acta Sci Vet, 53(Suppl 1):1028. DOI: 10.22456/1679-9216.142175  
Machida, N., Kiryu, K., Nakamura, T., Tachibana, M., Nagahama, M., & Asayama, S. (1996). Two necropsy cases of hypertrophic cardiomyopathy in Holstein cattle. J Vet Med Sci, 58(9):929-932. DOI: 10.1292/jvms.58.929. 
Malherbe CR, Marquard J, Legg DE, Cammack KM, O’Toole D (2012). Right ventricular hypertrophy with heart failure in Holstein heifers at elevation of 1,600 meters. J Vet Diagn Invest, 24(5):867-877. DOI: 10.1177/1040638712453580     
Margineda, C. A., O'Toole, D., Prieto, M., Uzal, F. A., & Zielinski, G. C. (2019). Histophilus somni myocarditis and leptomeningitis in feedlot cattle: case report and occurrence in South America. J Vet Diagn Invest, 31(6):893-898. DOI: 10.1177/1040638719876302

Masood, A., & Husain, A. N. (2025). Hypertrophic cardiomyopathy.  https://www.pathologyoutlines.com/topic/hearthcm.html 
McInnes, E. F. (2015). Post-Mortem Examination and Sample Taking in Cattle. In P. D. Cockcroft (Ed), Bovine Medicine (3rd ed, pp 161-174). DOI: 10.1002/9781118948538.ch17  

Mihara, K., Kanemoto, I., Ando, T., Kawase, K., Iguchi, K., Yokoyama, S., et al. (2024). Simultaneous surgical repair of a cardiac myxoma causing left ventricular outflow tract obstruction and a ventricular septal defect in a small dog. Open Vet J, 14(2):743-749. DOI: 10.5455/OVJ.2024.v14.i2.15
Moayerifar, M., Moayerifar, M., Gholipour, M., Samidoust, P., Poursadrolah, S., Ghasemzadeh G., et al. (2025). Multiple cardioembolic attacks with a huge ventricular thrombus in dilated cardiomyopathy: A case report and comprehensive review. J Int Med Res, 53(3):1–12. DOI: 10.1177/03000605251324593 
Nart, P., Thompson, H., Barrett, D. C., Armstrong, S. C., & McPhaden, A. R. (2004). Clinical and pathological features of dilated cardiomyopathy in Holstein-Friesian cattle. Vet Rec, 155(12):355-61. DOI: 10.1136/vr.155.12.355       

Ohfuji, S. (2016). Intra-cardiac autonomic neuropathy in Holstein-Friesian dairy cows affected with bovine dilated cardiomyopathy. Comp Clin Pathol, 25:197–201. DOI 10.1007/s00580-015-2169-x          

Pereira, P. R., da Cruz, R. A. S., Jühlich, L. M., Sonne, L., de Barcellos, D. E. S. N., & Driemeier, D. (2018). Cardiac rhabdomyoma in a slaughtered pig.  Ciênc Rural, 48(10), e20180460. DOI: 10.1590/0103-8478cr20180460
Poole, J. (2022). Acute Heart Failure.  https://www.thecardiologyadvisor.com/ddi/acute-heart-failure/
Razak, N. A., Saman, S. A. M., Ahmad, R., & Haque, M. (2023). An autopsy report of rare purulent pericarditis caused by Streptococcus anginosus infection that spread from the liver abscess. J Appl Pharm Sci, 13(08):223–226. DOI: 10.7324/JAPS.2023.143934      

Sheikh, T. J., Ranjan, R., Jha, A. K., Ranjan, R., & Suman, K. S. (2021). Gross Pathology of Bovine Ruminal Tympany: A Case Report. Rumin Sci, 10(1):201-202

Singh, N. J. (2025). Bloat in cattle. https://www.researchgate.net/publication/393431763_BLOAT_IN_CATTLE      

Slaughterhouse support network/SESC. (2021). Myocardial adenomatoid tumor in cattle. https://sesc.cat/en/myocardial-adenomatoid-tumor-in-cattle/
Slocombe, R. F. (2018). Sudden death of a crossbred calf associated with a myocardial adenomatoid tumour. Aust Vet J, 96(6):209–211. DOI:10.1111/avj.12703
Talle, M. A., Buba, F., & Anjorin, C. O. (2014). Prevalence and Aetiology of Left Ventricular Thrombus
in Patients Undergoing Transthoracic Echocardiography at
the University of Maiduguri Teaching Hospital. Adv Med, Vol. 2014, Article ID 731936. DOI: 10.1155/2014/731936 
 

Tuohy, C. V., Kaul, S., Song, H. K., Nazer, B., & Heitner, S. B. (2020). Hypertrophic cardiomyopathy: the future of treatment. Eur J Heart Fail, 22:228–240. DOI: 10.1002/ejhf.1715     

Vishnurahav, R. B., Madhesh, E., Rajesh, N. V., Balagangatharathilagar, M., Vijayanand, V., & Srivarshan, M. (2024). Traumatic reticulopericarditis in a jersey cow: Diagnosis and management. Int J Vet Sci Anim Husb, 9(6):659-661.   
Warman, S. M., McGregor, R., Fews, D., & Ferasin, L. (2006). Congestive heart failure caused by intracardiac tumours in two dogs. J Small Anim Pract, 47: 480-483.      
____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


