
Femoral head necrosis was diagnosed in 1972, for 

the first time, in broilers, at that time the aetiology of 

this disease was controversial. Later, several teams of 

researchers studied the aetiology and pathogenesis of 

this disease, proving that:avian reovirus, E. coli (APEC 

strains), staphylococci, enterococci, and other bacte-

ria are involved. These biotic pathogens act with predi-

lection depending on the combined intervention of nu-

merous contributing factors represented by: bred hy-

brid, age, chick nutrition, rearing technology, and hy-

giene conditions (13, 14, 17, 29, 30).

The disease is considered to be more important in 

broilers, but it has also been diagnosed in young hy-

brids that produce eggs for consumption and in tur-

keys. Reoviruses are generally found in the gut and 

respiratory tract of clinically healthy chickens and tur-

keys. Some outbreaks were the consequence of conta-

mination with live vaccines obtained on conventional 

eggs or cell cultures containing reoviruses. It is esti-

mated that more than 80% of reoviruses isolated from 

chickens are non-pathogenic (18, 24).

 Necrosis of the femoral head has been diagnosed 

more frequently in broiler farms in recent years, with a 

variable frequency, being identified alone or in associa-

tion with APEC strains, staphylococci, and enterococci. 

The research that is subject of the paper was the esta-

blishment of the prevalence of E coli strains isolated 

from broilers with necrosis of the femoral head. To carry 

out the research, several series of chickens were fo-

llowed from the moment of the population until the age 

of slaughter. Bacteriological and PCR examinations 

were performed to elucidate the aetiology. Also, anato-

mopathological examinations were performed to esta-

blish the prevalence of the disease. Femoral head ne-

crosis had a prevalence of 21.52% between 2016-2021 

in the west of Romania. Unilateral necrosis recorded the 

highest value in 2018, 29.33%, with the lowest value 

being 3.45% in 2016. Bilateral necrosis recorded the hi-

ghest value in 2020, respectively 20.57%, and the lo-

west value was recorded in 2017, respectively 2.7%. A 

total of 69 strains of E. coli, included in the APEC patho-

type, were isolated. 40 strains of E coli were isolated 

from cadavers with unilateral necrosis (57.97%) and 29 

strains of E. coli (42.03%) from cadavers with bilateral 

necrosis. The PCR test revealed the presence of avian 

reovirus, which confirms the existence of infection with 

this virus in broiler flocks.
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 Necroza capului femural a fost diagnosticată mai 

frecvent în fermele de pui de carne în ultimii ani, cu o 

frecvență variabilă, fiind identificată singură sau în 

asociere cu tulpini APEC, stafilococi și enterococi. Cer-

cetarea care face obiectul lucrării a avut ca scop stabi-

lirea prevalenței tulpinilor de E. coli izolate de la puii de 

carne cu necroză a capului femural. Pentru realizarea 

cercetării au fost urmărite mai multe serii de pui din mo-

mentul populării halei de creștere până la vârsta sacri-

ficării. Au fost efectuate examene bacteriologice și PCR 

pentru elucidarea etiologiei, de asemenea au fost efec-

tuate examene anatomopatologice pentru a stabili pre-

valența bolii. Necroza capului femural a avut o preva-

lență de 21,52% între anii 2016-2021 in vestul Româ-

niei. Necroza unilaterală a înregistrat cea mai mare va-

loare în 2018, fiind de 29,33%, cea mai mică valoare fi-

ind de 3,45% în 2016. Necroza bilaterală a înregistrat 

cea mai mare valoare în 2020, respectiv 20,57%, iar 

cea mai mică valoare a fost înregistrată în 2017, respec-

tiv 2,7%. Au fost izolate in total 69 de tulpini de E. coli, 

incluse în patotipul APEC. De la cadavrele cu necroză 

unilaterală au fost izolate 40 tulpini de E coli. (57,97%) 

și 29 tulpini de E. coli (42,03%) din cadavre cu necroză 

bilaterală. Testul PCR a relevat prezența reovirusului a-

viar, ceea ce confirmă existența infecției cu acest virus 

în efectivele de pui de carne.
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In broiler chickens, economic losses due to reovirus 

infections are frequently associated with increased 

mortality, viral arthritis /tenosynovitis, and a general 

decrease in performance, including unachieved weight 

gain, poor feed conversion, uneven growth rates, sei-

zures slaughterhouse, improper capitalization, the 

market, of the affected birds. In breeding flocks, in 

which the arthritis-tenosynovitis syndrome develops, 

in addition to lameness and recumbency, increased 

mortality, decreased egg production, low hatchability, 

and vertical transmission of the virus may occur (18, 

24, 29).

This disease has been reported, in recent years, al-

so in broiler farms, with a variable frequency.

MATERIALS AND METHODS

Several series of broiler chickens, raised on the 

ground, were studied in the period 2016-2021, coming 

from a broiler farm in western Romania. During the 

period under study, 790 cadavers were necropsied, 

coming from chickens of different ages, determined by 

the age of one day until slaughter. The frequency of 

necrosis of the femoral head and the presence of other 

infectious diseases were observed in the cadavers. 

From the cadavers with necrosis of the femoral head 

and other specific injuries, samples were taken of long 

bone, intended for bacteriological examination.

Bacteriological examinations were performed from 

long bone samples (femur, tibia) taken from the cada-

vers.

From cadavers with specific lesions, bone (femur) 

cultures were performed according to the usual 

working methodology, primary cultures being done in 

broth and on agar. After 18-20 hours of incubation, at 

37°C and under aerobiosis conditions, the cultural 

characters were appreciated, and further smears were 

made from the colonies with a characteristic appea-

rance, Gram stained. Cultures of Gram-negative bacilli 

were passaged on the S-S medium to demonstrate 

lactose fermentation and on the Levin medium. The 

biochemical properties were highlighted on multitest 

media, respectively on the TSI (Triple Sugar Iron) me-

dium and the MIU (Mobility, Urea, Indole) medium. 

Lactose-positive colonies taken from S-S and Levin 

media were inoculated onto these media. After see-

ding, the media were incubated at the thermostat for 

18-20 hours, after which the interpretation was made. 

Cultures identified as E. coli were subsequently passed 

on API 20E slides and interpreted according to the 

methodology. Fixation of the Congo Red dye was done 

on TSA agar (Tryptic Soy Agar) with the addition of 

0.15% bile salts and 0.03% dye. Inoculations were 

performed by depletion with the bacteriological loop to 

obtain isolated colonies. For the detection of this virus, 

samples of the proventriculus and small intestine with 

characteristic lesions were taken from the carcasses of 

broiler chickens from reovirus outbreaks that occurred 

in the farms studied. They were kept in the freezer, un-

til the moment of use (10, 19, 28).

For the detection and discrimination of avian reovi-

ruses were used the RT-PCR method SybrGreen. 

The research carried out on the series of broiler chi-

ckens, taken in the study, provided important results 

regarding the aetiology of necrosis of the femoral head 

and its prevalence according to the age of the chi-

ckens. The results of the laboratory examination high-

lighted the main etiological agents, namely avian reo-

virus and E. coli (APEC strains).

RESULTS AND DISCUSSION

The anatomopathological examination performed 

during the period under study highlighted the presence 

of necrosis of the femoral head in different proportions. 

Femoral head necrosis was unilateral or bilateral. In 

some chickens, the discomfort was more pronounced, 

and in others it was less pronounced, affecting only the 

articular cartilage (Table 1, Table 2, Fig. 1).

In 2016, from a number of 145 necropsied corpses, 
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10 corpses representing 6.90% showed necrosis of 

the femoral head in equal proportions unilateral and 

bilateral 3.45%.

In 2017, out of a number of 148 necropsied corp-

ses, 14 corpses representing 9.46% presented necro-

sis of the femoral head, in the proportion of 6.70% 

unilateral and 2.70% bilateral.

In 2018, from a number of 189 necropsied corpses, 

55 corpses representing 29.10% presented femoral 

head necrosis in a proportion of 16.93% unilateral and 

12.17% bilateral.

In 2019, from a number of 92 necropsied corpses, 

13 corpses representing 14.13% presented necrosis 

of the femoral head, in the proportion of 10.87% unila-

teral and 3.26% bilateral.

In 2020, out of a number of 141 necropsied corp-

ses, 44 corpses representing 31.21% showed necrosis 

of the femoral head, in the proportion of 10.64% unila-

teral and 20.57% bilateral.

In 2021, from a number of 75 necropsied corpses, 

34 corpses representing 45.33% presented necrosis 

of the femoral head, in the proportion of 29.33% unila-

teral and 16% bilateral. Through this examination, the 

prevalence of this disease was established, during the 

period under study, with this indicator having the hi-

ghest value in 2021 of 45.33%. The lowest prevalence 

was reported in 2016, at the beginning of the period 

under study 6.9%. 

Unilateral necrosis (Fig. 2) was present throughout 

the period under study but recorded the highest value 
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in 2018, 29.33%, with the lowest value being 3.45% in 

2016. Bilateral necrosis (Fig. 3) recorded the highest 

value in 2020, respectively 20.57%, and the lowest 

value was recorded in 2017, respectively 2.7%.

Fig. 2. Femoral head necrosis – unilateral

Fig. 3. Femoral head necrosis – bilateral

The specialized literature mentions that reoviruses 

can be associated with colisepticaemia, mycoplasmo-

sis, and pseudomonosis in a number of 81 necropsied 

corpses, representing 52.94%, which shows that, at 

least in this series of chickens, necrosis of the femoral 

head was also associated with other infectious di-

seases (7, 8, 15, 16).

In the series of chickens, taken in the study, the cu-

mulative mortality was established, whose absolute 

value was 737, and as a relative value, it was 6.7%.

The bacteriological examination carried out from 

the samples taken showed the presence of only one 

bacterial species, namely E.coli, all the isolated strains 

being included in the APEC pathotype.

In the bacteriological examination, 69 strains of E. 

coli were obtained, 40 strains of E.coli (57.97%) were 

obtained from corpses with unilateral necrosis, and 29 

strains of E.coli (42.03%) from corpses with bilateral 

necrosis.

Thus, a rather intense turbidity was observed in the 

broth, and on the agar S-type colonies, with a diame-

ter of 2-6mm, opaque and non-pigmented. On the 

smears, Gram-negative bacilli and coccobacilli were 

identified from these cultures. On the S-S medium, the 

lactose-positive cultures, respectively of E. coli, 

formed red colonies, and on the Levin medium, the co-

lonies were dark in color with a metallic sheen.

The biochemical examinations, carried out accor-

ding to the classical methodology, revealed characte-

ristic phenotypic characteristics for E. coli. 

These biochemical characters were positive for all 

69 isolated strains, thus confirming their belonging to 

the E.coli species. The API 20E system also confirmed 

the belonging of these strains to the mentioned bacte-

rial species. Congo Red fixation was present in all E. 

coli strains isolated. This character is associated with 

other properties of APEC strains, with some resear-

chers considering it as an epidemiological marker for 

the identification of APEC strains.

Necrosis of the femoral head develops, in recent 

years, frequently in broilers, being produced by the 

association of avian reovirus with some bacteria, fre-

quently with E. coli (APEC strains), with staphylococci 

and enterococci (6, 7, 8, 21, 22).

Some authors followed the prevalence of the di-

sease in a herd of broilers as well as the determining 

etiological factors and established through the necro-

scopic examination a prevalence of this disease whose 

relative value was 13.16% obtained by referring to the 

cumulative mortality throughout the period of the se-

ries. This prevalence value is similar to the prevalence 

reported by other authors.

Research by other authors established that the pre-

valence of this disease was 17.3%. Similar prevalence 

values were also reported by other authors (6, 13).

By relating the absolute number of cadavers with 

necrosis of the femoral head (170) to the number of 

autopsied corpses, the prevalence of this disease has a 

much higher relative value (21.52%). Most authors 

establish the value of relative prevalence by referring 

to cumulative mortality, and in this case, the relative 

value of disease prevalence is much lower. In au-

topsied cadavers, necrosis of the femoral head was 

unilateral and bilateral, which causes lameness, diffi-

culty walking, and recumbency in the affected pups. 

Due to gait disorders, the chickens do not move to 

consume feed, drink water, and finally do not register 

age-appropriate weight gain, becoming uneconomical 

chickens. Also in these chickens, due to growth disor-

ders, various diseases (pseudomonosis, mycoplasmo-

sis) can be added, which contribute to the increase in 

mortality, ultimately amplifying the increase in econo-

mic losses in broiler flocks. Through the research ca-

rried out, the involvement of two biotic agents of an in-

fectious nature in the etiology of this disease was pro-

ven, namely the avian reovirus and the strains of 
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E.coli, included in the APEC pathotype.

The presence of avian reovirus infection was con-

firmed by the PCR test. The presence of reovirus infec-

tion was also suspected through clinical examinations 

that revealed the presence of malabsorption syn-

drome in the chickens from that series.

Considering the results obtained, it can be stated 

that the reovirus causes this lesion either as a primary 

lesion or as a secondary lesion of the malabsorption 

syndrome. The results of the bacteriological examina-

tion revealed the presence of E. coli strains which, 

based on the testing of a respective phenotypic cha-

racter, the fixation of Congo Red, allow the discrimi-

nation of APEC strains responsible for extraintestinal 

infections, having the respiratory system as the place 

of penetration of the body. These APEC strains con-

stantly produce septicaemic infections in broilers 

which, in the research carried out, was confirmed by 

the presence of fibrinous polyserositis lesions and by 

the isolation of a number of 41 strains of E.coli. These 

strains have fixed Congo Red which allows their classi-

fication in the APEC pathotype. 

Several researchers demonstrated the association 

of necrosis of the femoral head with colisepticemia, 

thus demonstrating the etiopathogenic role of these 

strains (2, 3, 4, 5, 23).

Other researchers believe that necrosis of the fe-

moral head is a consequence of colisepticemia being 

present in chickens that do not die, as an irreversible 

sequel (12, 20, 27, 29).

The results obtained in this study demonstrate the 

involvement of APEC strains in the etiology of this di-

sease, but based on them we cannot say with certainty 

whether the necrosis of the femoral head evolved as a 

primary disease or that it was secondary to colisepti-

cemia. In a large number of cadavers necrosis of the 

femoral head was associated with colisepticemia, but 

in other cadavers, it was not. Based on the research 

conducted, it cannot be stated that other bacteria in-

tervened in the broilers from that period because only 

E .coli was isolated through the bacteriological exa-

mination.

In some studies carried out on broilers, a greater 

number of strains of staphylococci and enterococci 

were isolated alongside E. coli. Through the conducted 

research, the prevalence of necrosis of the femoral 

head was established in a series of broilers, in the aeti-

ology of which the avian reovirus and APEC strains in-

tervened (1, 9, 11, 25, 26).

Avian reovirus was detected in samples taken from 

broiler chicken carcasses, during the study period, by 

PCR examination.

For the detection of this virus, 3 primers were used 

for the S4 gene (the target gene), and the amplicons, 

assessed as positive, had 1120 nucleotide base pairs. 

Following electrophoretic migration, the specific bands 

of the examined samples were intensely bright be-

cause they had a large amount of nucleic acid.

The results obtained highlighted the presence of 

this virus circulating in broiler flocks and producing 

avian reovirus characterized clinically and pathologi-

cally by several syndromes. This virus is very wide-

spread because it is transmitted both vertically and 

horizontally through numerous sources of infection. 

Specific immunoprophylaxis is recommended in 

farms where reovirus infection is developing and com-

pliance with biosecurity measures.

CONCLUSIONS

Necrosis of the femoral head, a disease specific to 

broilers raised in an intensive system, was diagnosed 

on a farm with a prevalence of 21.52%. The lowest 

prevalence was reported in 2016, at the beginning of 

the period under study, at 6.9%. 

Unilateral necrosis was present throughout the pe-

riod under study but recorded the highest value in 

2018, being 29.33%, with the lowest value being 

3.45% in 2016. Bilateral necrosis recorded the highest 

value in 2020, respectively 20.57%, and the lowest 

value was recorded in 2017, respectively 2.7%. 

Through the bacteriological examinations carried 

out, 69 strains of E. coli were isolated and classified, 

based on the phenotypic characters, into the APEC pa-

thotype, the proportion of isolation being 57.97% (40 

strains) from cadavers with unilateral necrosis and 

42.03% (29 strains) from cadavers with bilateral ne-

crosis. Through the PCR test, the presence of the a-

vian reovirus was highlighted, which confirms the e-

xistence of infection with this virus in the flocks of broi-

lers.
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