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Histological evaluation of structures similar to the cartilago cordis in the rat 
heart: A case report 

Rat kalbinde cartilago cordis benzeri yapıların histolojik olarak değerlendirilmesi: Bir 
olgu sunumu 
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ABSTRACT 

Ossa cordis is a structure identified in cattle as a component of the cardiac skeleton, whereas in other 

mammalian species this structure is referred to as cartilago cordis; however, information regarding the 

presence of cartilago cordis in small mammals, particularly rodents, remains limited. This study reports 

incidentially observed cartilage-like structures in heart of a Wistar albino and examines their 

morphological and histological features. Hematoxylin–eosin staining revealed collagen-rich compact 

areas with cartilage-like matrix, localized near the atrioventricular ring and valve attechment sites, 

regions exposed to mechanical stress.  Although cartilage is not a normal cardiac component, active, 

cell-mediated calcification processes including differentiation of mesenchymal cells into chondroblasts, 

cartilage matrix production, and endochondral ossification are recognized in the cardiovascular system. 

The presence of chondrocyte-like cells, type II and X collagen, and osteogenic proteins in calcified 

valves supports an osteogenic phenotype in cardiac tissue, suggesting a similar process may occur in 

rats. These findings imply that cartilago cordis may function as an adaptive structure, contributing to 

mechanical support, load redistribution, or modulation of conduction–contraction dynamics. In 

conclusion, this study identifies hyaline cartilage-like formations resembling cartilago cordis in the rat 

heart, providing a novel perspective on interspecies anatomical variation and cardiac mineralization, 

and highlighting the potential universality and biological significance of heterotopic cartilage and bone 

formation in the heart. 

Keywords: Cartilago cordis, heterotopic cartilage, cardiac mineralization 

ÖZ 

Ossa cordis sığırlarda gözlenen ve kardiyak iskeletin bir bileşeni olarak tanımlanan bir yapı olup, diğer 

memeli hayvanlarda cartilago cordis olarak adlandırılmaktadır; ancak cartilago cordis’in küçük 

memelilerde, özellikle kemirgenlerde varlığına ilişkin bilgiler sınırlıdır. Bu çalışma, Wistar albino 

sıçanının kalbinde rastlantısal olarak gözlenen kıkırdak benzeri yapıları rapor etmekte ve bunların 

morfolojik ve histolojik özelliklerini incelemektedir. Hematoksilen–eozin ile yapılan boyamada, kollajen 

açısından zengin, kompakt ve kıkırdak benzeri matriks içeren bölgeler tespit edilmiş olup, bu yapılar 

atriyoventriküler halka ve kapak bağlantı bölgelerinde, yani mekanik strese maruz kalan alanlarda 

lokalize olmuştur. Kıkırdak normal bir kalp bileşeni olmamasına rağmen, mezanşimal hücrelerin 

kondroblasta farklılaşması, kıkırdak matriks üretimi ve endokondral ossifikasyon gibi aktif, hücre aracılı 

kalsifikasyon süreçlerinin kardiyovasküler sistemde gerçekleştiği bilinmektedir. Kalsifiye kapaklarda 

gözlenen kondrosit benzeri hücreler, tip II ve X kolajen ile osteojenik proteinlerin varlığı, kardiyak dokuda 

osteojenik fenotipi desteklemekte ve benzer bir sürecin sıçan kalbinde de olabileceğini 

düşündürmektedir. Bu bulgular, cartilago cordis’in mekanik destek sağlama, yük dağılımı ve iletim–

kasılma dinamiklerini modüle etme gibi adaptif bir yapı olarak işlev görebileceğini göstermektedir.  
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Sonuç olarak, bu çalışma, sıçan kalbinde cartilago cordis’e benzer hyalin kıkırdak yapıları tanımlayarak 

türler arası anatomik varyasyon ve kardiyak mineralizasyon süreçlerine yeni bir bakış açısı 

kazandırmakta ve heterotopik kıkırdak ile kemik oluşumunun olası evrensel biyolojik önemini 

vurgulamaktadır. 

Anahtar Sözcükler: Cartilago cordis, heterotopik kıkırdak, kardiyak mineralizasyon 

INTRODUCTION 

Ossa cordis, defined as bony or cartilaginous 

structures within the heart, are commonly 

observed in large mammals (e.g., cattle, buffalo, 

deer) but have been rarely reported in humans. 

These structures typically consist of the right and 

left fibrous trigones located around the 

atrioventricular ring. They are believed to 

contribute to the structural integrity of the heart 

and provide resistance against high mechanical 

stress (1,2). Ossa cordis are generally described 

as heterotopic (bone formation in non-skeletal 

tissues) or ectopic bones, and the literature 

indicates that their development follows a 

progression from fibrous tissue to cartilago cordis 

(cartilage), and eventually to ossification (3). 

Study by Trainini and colleagues further clarified 

the value of this structure, observing that the 

myocardium anchors to this thickened region, 

which they termed the “cardiac fulcrum,” and 

defining its function accordingly. The researchers 

proposed that this thickening, composed of a 

collagen matrix at the base of the aorta, is 

necessary for the attachment of the myocardial 

band and for maintaining efficient cardiovascular 

blood flow through the cycles of contraction and 

relaxation. Age-related calcium deposits within the 

right and left fibrous trigones of the human heart 

have also been reported (4). 

Previous research has clearly shown that ossa 

cordis do not occur in small mammals, particularly 

rodents. This absence has been attributed to the 

smaller blood volume and consequently reduced 

mechanical load on the cardiac structures of small 

animals (5). Moreover, although cartilago cordis 

may be present in some species, it does not 

always progress to ossification, and the 

ossification process exhibits notable species-

specific variation. For instance, in otters, 

heterotopic ossification has been observed due to 

high mechanical forces (5), whereas in smaller 

species such as hamsters, cartilaginous 

structures do not ossify. Thus, the absence of 

ossa cordis in small mammals has become a 

widely accepted concept in the literature. In this 

case report, however, imaging findings of an ossa 

cordis-like structure in a rat heart are presented— 

 

an observation that is particularly striking as it 

contradicts the current literature. Although 

endochondral ossification has been proposed as 

a mechanism associated with ossa cordis 

formation in many species, no direct evidence of 

such a process has been reported in rodents to 

date (6). Therefore, this study challenges the 

existing understanding of cardiac skeletal 

structures in small mammals and represents a 

rare and noteworthy finding in the scientific 

literature. 

By providing information on the anatomical 

location, histological characteristics, and possible 

functions of this structure, this case offers new 

insight into the developmental mechanisms of 

ossa cordis. Considering the proposed 

mechanisms for the origin of ossa cordis—such as 

neural crest cells attaching to the atrial wall and 

differentiating into cartilage and/or bone tissue 

over time (6), or cardiac fibroblasts transitioning 

into cartilaginous tissue through epithelial–

mesenchymal transition (EMT) (7)—this finding 

raises the question of whether a similar 

developmental process may rarely occur in 

rodents as well. Moreover, heterotopic bone 

formation such as ossa cordis or os penis is known 

to follow distinct ossification pathways across 

species (2). From this perspective, the ossa 

cordis-like structure observed in the rat heart may 

provide a new model for understanding species-

specific variability in ossification processes. 

This study aims not only to describe a unique 

structure in the rat heart by presenting findings 

related to its anatomical localization, histological 

properties, and potential functions, but also to 

contribute a new perspective to existing theories 

concerning the developmental, mechanical, and 

cellular basis of ossa cordis formation. 

CASE REPORT 

This case report presents an incidental finding 

detected in an adult, 4-year-old, female Wistar 

albino rat weighing 210–230 g. The animal was 

one of the eight female Wistar albino rats used in 

a separate experimental study. The original 

research project focused on comparing paraffin 

and JB-4 embedding techniques for light 
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microscopic evaluation and cardiac tissue was not 

included in the primary scope of analysis. 

However, during routine histological processing, a 

cartilaginous structure was incidentally identified 

within the heart tissue of one rat, unrelated to the 

original experimental objective. 

Throughout the experimental period, all animals 

were maintained under standard laboratory 

conditions with a 12-hour light/12-hour dark cycle 

and were provided ad libitum access to water and 

pellet chow. Ethical approval for the original study 

was granted by the local Animal Experiments 

Ethics Committee (Approval No: 65202830-

050.04.04.-13, dated 05.03.2025). Euthanasia 

was performed in accordance with approved 

ethical guidelines. Adult female rats received an 

intraperitoneal injection of 3 mg/kg Xylazine HCL 

combined with 90 mg/kg Ketamine HCL. Following 

confirmation of euthanasia, the entire heart was 

carefully excised intact, and a coronal section was 

prepared for histological examination. 

The cardiac tissue was fixed in 10% neutral 

buffered formalin for at least 48 hours and 

subsequently processed through routine paraffin 

embedding; sections were stained solely with 

Hematoxylin and Eosin (H&E). Light microscopic 

evaluation revealed a well-demarcated focus 

containing a homogeneous eosinophilic, cartilage-

like matrix, located near the atrioventricular 

junction and clearly distinguishable from the 

surrounding tissue. The structure did not exhibit 

any signs of ossification (such as trabecular 

architecture or osteocyte lacunae); however, it 

consisted of a densely basophilic matrix with an 

orderly cellular arrangement consistent with 

hyaline cartilage (Figure 1A–E).  

Figure-1. Well-demarcated cartilaginous area observed 

near the atrioventricular junction in coronal heart 
sections of an adult Wistar albino rat. The cartilage 
tissue is indicated by green circles and green arrows. 
(A) Overview of the lesion at 4× magnification; (B–E) 

10×, 20×, 40×, and 100× magnifications showing the 
homogeneous eosinophilic matrix and regularly 
arranged chondrocytes.  

The lesion represents a heterotopic cartilaginous 

area not typically reported in the rat heart and 

displays histopathological features compatible 

with those described in the literature as “cartilago 

cordis.” 

DISCUSSION 

Histological examination of hematoxylin-eosin-

stained sections revealed dense connective tissue 

and compact structures within the cardiac tissue. 

These structures appeared as darker pink, 

collagen-rich areas surrounded by cardiac muscle 

fibers (myocardium). Notably, in the second 

image, these structures displayed an organization 

and matrix characteristics resembling cartilage 

tissue, consistent with the appearance of cartilago 

cordis. 

Anatomically, these formations were localized 

near the atrioventricular ring (anulus fibrosus) or 

the attachment regions of the atrioventricular 

valves. The histological features suggest a 

transition from fibrous tissue to cartilaginous 

tissue. 

Although the literature reports no ossa cordis in 

rats, the observation of a cartilaginous structure in 

this case is noteworthy. Cartilage is not a normal 

component of cardiac tissue; however, its 

presence has been documented in association 

with pathological calcification and ossification 

processes in the cardiovascular system. 

Calcification in the heart and large vessels is now 

recognized not merely as passive mineral 

deposition but as an active, cell-mediated process 

resembling skeletal bone formation. This process 

generally involves endochondral ossification, in 

which mesenchymal cells differentiate into 

chondroblasts, produce a cartilage matrix, and 

subsequently undergo mineralization to form bone 

tissue (8). 

Evidence of cartilage and bone formation has 

been reported particularly in calcified cardiac 

valves, such as the aortic and mitral valves, where 

heterotopic ossification and endochondral bone 

formation occur in advanced stages of disease. 

Histological studies have identified chondrocytes, 

type II and type X collagen, as well as bone matrix 

proteins such as osteocalcin and osteopontin in 

these regions, supporting the concept of an 

osteogenic phenotype in cardiac tissue (9). Similar 

findings were observed in the rat heart in our 

study. Cartilaginous islands were detected near 
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the atrioventricular ring (anulus fibrosus) or the 

attachment regions of the atrioventricular valves, 

suggesting that vascular and valvular calcification 

may share common molecular pathways with 

skeletal ossification (9). 

The function of cartilago cordis remains unknown; 

however, theories propose it may serve as an 

adaptive mechanism to support cardiac tissue, 

particularly in regions of high mechanical stress, 

contributing to conduction and contractile 

functions. Potential associations between the 

presence of cartilago cordis and cardiac 

pathologies have also been suggested (10). 

CONCLUSION 

In conclusion, cartilago cordis exhibits variability in 

prevalence, structure, and anatomical location, 

and further research is needed to elucidate its 

function and development. This study identifies 

hyaline cartilage formations resembling cartilago 

cordis in the rat heart. Considering its variable 

occurrence and sometimes small size, it is also 

possible that more vertebrate species possess 

cartilago cordis than currently documented. 
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