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Tetralogy of  fallot in a two-month-old holstein calf
Sümbül Serap BİRİNCİOĞLU1, Emrah İPEK2, Ayşe Nur AKKOÇ2, Hamdi AVCI2, Ahmet AYDOĞAN3

ABSTRACT
In this case report, a case of  tetralogy of  fallot (ToF) in a two-month-old female, Holstein breed 
calf  was described. Following necropsy examination, all tissue samples were collected and fixed in 
%10 buffer formalin solution, embedded in paraffin, sectioned at 5 µm and stained routinely with 
Hematoxylin-Eosin. At necropsy, the heart was enlarged; the pericardium was edematous, opaque and 
was distended with fluid transudate. In the heart, pulmonary stenosis with a diameter of  1.8 cm, a 
defect (3 cm in diameter) in the cranial of  the interventricular septum, dilatation of  the right ventricle 
and thickening of  its wall and right displacement of  the aorta on the interventricular septum were 
observed. According to these findings, the present case was diagnosed as ToF. To the best of  our 
knowledge, this is the first case of  ToF in a calf  in Turkey.
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    INTRODUCTION

    Congenital heart anomalies of  cattle are rarely seen with a 
prevalence of  0.17%. However, these defects form an impor-
tant part of  all bovine congenital defects. Tetralogy of  fallot 
(ToF), one of  these defects, is a complex congenital hearth 
disease and is reported from dogs, cats, cattle, sheep and wild 
animals (1, 2, 3). ToF is characterized by 4 components which 
are 1) ventricular septal defect (VSD); 2) stenosis or obstructi-
on of  the right ventricular outflow track (RVOT stenosis) and 
pulmonary stenosis (PS); 3) right displacement of  the aorta; 
and 4) hypertrophy of  the right ventricle. In ToF, animals ex-
perience weakness, rapid fatigue, difficulty breathing, cyanosis 
and developmental retardation clinically (3-6).

    In this case report, we aimed to describe ToF case in a 
calf  macroscopically and microscopically.

   CASE HISTORY

   A two-month-old female, Holstein breed calf  was brou-
ght dead to the pathology laboratory. Systemic necropsy of  
the calf  was performed. Tissue samples taken for histopat-

hological examination were fixed in 10% formalin solution, 
processed routinely and blocked in paraffin. Five μm thick 
microtome sections from paraffin blocks were used to stain 
with Hematoxylin and Eosin (H&E) technique. Prepared sli-
des were examined under light microscope. 

   It is reported that weakness, anorexia and dyspnea were 
seen in the calf  clinically. Grossly, cyanosis in mucous memb-
ranes, widespread edema in the neck region together with clear 
yellowish fluid accumulation in the abdominal and thoracic ca-
vities were observed. The mesentery was quite edematous, and 
the serosal vessels were hyperemic. 

   Pericardium was edematous and in opaque appearan-
ce. The heart was markedly large and round-shaped (Fig. 1). 
480 ml of  clear yellow liquid was found in the lumen. There 
were four findings compatible with ToF in the heart which 
was opened according to the necropsy technique. These are: 
1) pulmonary stenosis (arteria pulmonalis) with a diameter of  
1.8 cm (Fig. 2); 2) a defect (3 cm in diameter) in the cranial of  
the interventricular septum (Fig. 3); 3) dilatation of  the right 
ventricle and thickening of  its wall (hypertrophy) (Fig. 4); 4) 
right displacement of  the aorta on the interventricular septum 
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Figure 1. View of  the Heart. Enlargement of  the heart and rounding of  
the cardiac apex

Figure 2. Heart. Stenosis in arteria pulmonalis
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Figure 3. Heart. A defect (3 cm in diameter) in the cranial of  the 
interventricular septum

Figure 4. Heart. Dilatation of  the right ventricle and thickening of  its 
wall (hypertrophy)



(Fig. 5). It was noted that the left and right ventricles were 14.0 
x 9.0 x 7.5 cm and 14.5 x 7.0 x 11.5 cm in size respectively. In 
addition, the lungs were edematous and swollen. In the cranial 
lobes of  the lung, dark red patchy consolidated areas were 
found. A foamy and bloody fluid was oozing out from the 
cut surfaces of  the lungs. The liver was enlarged, pale, hard 
consistency with blunt edges and the capsule was thickened. 

   In histopathological examination, the most prominent 
lesion encountered in myocardium was hypertrophy and 
vacuolar degeneration of  cardiomyocytes. The cytoplasm 
of  degenerate myocytes was swollen, pale and vacuolar. 
Widespread edema and neutrophil leukocyte infiltrations were 
observed in alveoli of  the lungs. Chronic congestion, diffuse 
dystrophy in hepatocytes of  the peri acinar region and diffuse 
fibrosis around the vena centralis and Glisson’s triangle were 
determined in the liver.

   DISCUSSION

   ToF is a rare congenital heart anomaly in animals and 
more common in humans. In animals, it is most often descri-
bed in dogs, spontaneously in other animal species (6). In this 
report, a case of  ToF encountered spontaneously in a calf  is 
described pathologically. 

   In humans, on a genetic basis, some genes have been 
revealed in etiology of  ToF, including Jagged-1, NKX2-5, and 
ZFPM2 (zinc finger protein multitype 2) (7-9). However, gene-

tic tests were not performed in this case.

   Radiological and ultrasonagraphic examinations, cont-
rast angiocardiography, and echocardiography (ECG) are the 
methods used in the diagnosis of  this anomaly (5-6). In this 
case, however, none of  these diagnosis methods were per-
formed during the antemortem period. In this calf  brought 
dead to pathology laboratory, only pathological examinations 
were performed and anamnesis information with heart lesions 
were evaluated together. Similarly, in a case report of  ToF, the 
diagnosis is confirmed as tetralogy of  fallot on pathological 
examination (5). In accordance with the literature, 4 compo-
nents of  ToF were determined in necropsy of  present case 
as pulmonary stenosis, a defect in the cranial interventricular 
septum, dilatation and hypertrophy of  the right ventricle, and 
right displacement of  the aorta on the interventricular septum 
(3-6). In the light of  these findings, ToF was diagnosed. In ToF 
cases, cyanosis in mucous membranes can occur as a sequel 
to shunting of  blood between the two ventricles (5). In this 
case, cyanosis was thought to occur due to shunting of  blood 
between the two ventricles. 

   The pathology of  ToF related lesions in other parts of  
the body depends on systemic vascular resistance and heart 
failure (5-6). In the present case, systemic edema, determined 
pathological findings of  the lungs and liver of  the animal were 
evaluated as a natural consequence of  heart failure and syste-
mic vascular resistance. 
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Figure 5. Heart. K: A defect in the cranial of  the interventricular septum, 
Y: Stenosis in arteria pulmonalis, M: Right displacement of  the aorta on 
the interventricular septum.



   In conclusion, we present a unique case of  ToF in a Hols-
tein calf. To the best of  our knowledge, this case represents 
the first case of  ToF in Turkey. In this context, this report 
may help veterinary clinicians get at the most likely diagnosis 
in Turkey. 
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