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Introduction 
 

Fatty liver haemorrhagic syndrome (FLHS) is 

a metabolic disease of mostly caged layers fed 

on high energy diets and characterized by 

reduced egg production, increased 

accumulation of fat in the liver, rupture of 

liver, internal bleeding and sudden death 

(Butler, 1976; Crespo and Shivaprasad, 2008; 

Lee et al., 2010; Jiang et al., 2013; 

Rozenboim et al., 2016). It is mostly seen in 

caged birds but in USA, FLHS was also 

reported in free-range backyard poultry (Trott 

et al., 2014).In one of the studies in 

Queensland, 74% of the mortality was 

reported in caged layers due to FLHS (Shini, 

2014).FLHS is a multifactorial disease and is 

produced by various factors like nutritional, 

environmental, genetical, hormonal and 

metabolic factors. Nutritional factor such as 

excessive consumption of high energy diet 

has been strongly associated with the 

occurrence of this condition and huge amount 

of fat deposits were found in 97% of the 
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In layers, Fatty liver haemorrhagic syndrome (FLHS) is one of the common 

metabolic disorder which results in mortality. FLHS was diagnosed in 

layers of a commercial farm by postmortem examination and microscopic 

lesions in liver. The clinical signs like depression, decrease in egg 

production, pale coombs and wattles and sudden death were noticed. 

Postmortem examination of the dead birds revealed enlarged, yellowish, 

friable and greasy liver with haemorrahic streaks. In few birds, liver was 

ruptured, and large blood clots were observed in thoracic and abdominal 

cavity. Abundant fatty deposits were also seen in abdominal cavity. 

Microscopically, liver sections showed small clear vacuoles in hepatocytes 

with Haematoxylin and eosin (H&E) staining. 
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affected birds (Trott et al., 2014). High 

environmental temperature has also been 

reported to play a key role to cause this 

condition (Pearson et al., 1981). Genetical 

factor such as strain predisposition to FLHS 

has been studied by some researchers 

(Thomson et al., 2003; Yeh et al., 2009). In 

FLHS, the haemorrhage may result from the 

destruction of the hepatic reticulin fibers and 

capsule due to vacuolar swelling of the 

hepatocytes with accumulation of fat (Hansen 

and Walzem, 1993) and also due to oxygen 

derived free radicals (Spurlock and Savage, 

1993). Supplementation of diet rich in 

antioxidants reduces the incidence of FLHS 

(Spurlock and Savage, 1993). The present 

study describes the characteristic gross and 

microscopic changes in liver of FLHS 

affected layers in a commercial farm. 

 

Materials and Methods 

 

In a layer farm, the history of clinical signs 

shown by the sick birds was collected and 

postmortem examination of the dead birds 

was performed as per the standard procedure. 

Gross lesions were recorded, and liver slices 

were collected in 10% neutral buffered 

formalin (NBF) for histopathological 

examination. After fixation in NBF, the tissue 

was washed under running tap water for 

overnight, then dehydrated in ascending 

grades of alcohol, cleared in xylene, 

embedded in liquid paraffin and then blocks 

were made. By using microtome, 5 µm thin 

sections were cut from paraffin blocks and 

then sections were stained with haematoxylin 

and eosin as per the standard protocol ((Luna, 

1968). 

 

Results and Discussion 

 

Clinical signs 

 

The sick birds showed depression, dullness, 

decrease in egg production, pale coombs and 

wattles and sudden death 

 

Gross lesions 

 

On necropsy, the liver was moderately 

enlarged, pale to yellowish in color, fragile, 

greasy in consistency and hemorrhagic streaks 

were noticed on the surface (Fig. 1). In few 

birds, ruptured liver with blood clots in the 

thoracic and abdominal cavity were observed 

and abundant intracelomic fat was noticed 

(Fig. 2). 

 

Histopathology 

 

Microscopic section of liver revealed 

distended hepatocytes with small clear 

vacuoles in the cytoplasm which displaced the 

nucleus to periphery (Fig. 3 and 4). 

 

Fig.1 Layer bird showing swollen, pale, friable liver with hemorrhagic streaks on the surface and 

abundant intracelomic fat in FLHS 
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Fig.2 Layer bird showing enlarged, pale, ruptured liver with blood clots in the thoracic and 

abdominal cavity and abundant intracelomic fat in FLHS 

 

 
 

Fig.3 Liver section showing small clear vacuoles in hepatocytes in FLHS (H&E x 20) 
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Fig.4 Liver section showing small clear vacuoles in hepatocytes in FLHS (H&E x 10) 

 

 
 

In present study, gross lesions noticed in 

FLHS affected layers included enlargement, 

pale to yellowish discoloration, friable, greasy 

consistency of the liver with hemorrhagic 

streaks on the surface, liver rupture, blood 

clots in the thoracic and abdominal cavity and 

abundant intracelomic fat. Microscopically, 

liver sections showed small clear fat vacuoles 

in the cytoplasm of hepatocytes. Similar gross 

and histopathological lesions were earlier 

reported by some researchers (Wadsworth et 

al., 1984; Trott et al., 2014; Dey et al., 2018; 

Sandaand Ezeifeka, 2019).  

 

FLHS in commercial layer farms may be 

predisposed by high energy diet, 

overcrowding, high environmental 

temperature and cage system (Tablante et al., 

1994). In present study, the FLHS might have 

precipitated by cage system management, 

high temperature and high energy diet. 

Similarly, previous studies also reported that 

the occurrence of FLHS is high in caged birds 

(Shini, 2014), in higher ambient temperature 

(Reddy et al., 1995)and also due to feeding of 

high fat diets (Rozenboim et al., 2016). In 

current study, the FLHS was seen in birds that 

are in active stage of laying which indicates 

that there is a hormonal involvement in the 

occurrence of this disorder (Dey et al., 

2018).By providing low energy and high 

protein diet, antioxidant vitamin supplements 

and by maintaining the environmental 

temperature the incidence of FLHS can be 

reduced. 

 

In conclusion, the current study revealed that 

FLHS can be diagnosed based on gross and 

microscopic lesions in liver. The FLHS may 

be precipitated by multiple factors like cage 

system management, high dietary energy, 

high temperature and hormonal imbalance 

and hence all these factors need to be 

considered for its effective control and for 

prevention of economical loss to the farmer. 
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