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The hepatic lesions with a parasitic etiology found 

in ruminants are produced mainly by Fasciola spp., Di-

crocelium spp., Cysticercus tenuicollis (larval form of 

the tapeworm Taenia hydatigena) and hydatid cysts 

(produced by the larval form of Echinococcus granulo-

sus). The two cestode larval stages mentioned pro-

duce traumatic lesions and cyst formations in organs 

of intermediate hosts, and the adult form is located in 

the intestine of the definitive hosts. Taenia hydatigena 

infects canines, is cosmopolite and widely spread and, 

in is larval stage (Cysticercus tenuicollis), affects a 

large number of animals (11).

Definitive hosts are represented by dogs, cats, 

mice and some wild carnivores (wolves, foxes) and as 

intermediate hosts besides sheep, goats, cows and 

pigs, there are cited as possible hosts species such as 

squirrels, wild boars and wild ruminants (6, 14).

Proglottids or ingested eggs hatch in the small 

intestine of intermediate hosts, release oncospheres 

that migrate towards the liver through the blood-

stream and then cross the liver to reach the peritoneal 

 Parasitic traumatic hepatitis of lambs evolves with 

a discrete symptomatology and it is usually found at 

slaughterhouse sanitary veterinary examination. 

 Our research involved a total of 108 histological 

samples collected from hepatic lesions and gallbladder 

fossa. The results indicate the involvement of the por-

tal tracts in the liver inflammatory reaction in response 

to larval migration. The studied parameters were: he-

patocyte nuclei, hepatocyte cytoplasm, the presence 

of necrotic foci, the presence of haemorrhagic/ hae-

morrhagic necrotizing foci, calcification, foreign body 

multinucleated giant cells, mixed cellularity inflamma-

tory foci, eosinophilic inflammation, portal tract fibro-

sis, portal tract eosinophilic infiltration, bile duct epi-

thelium necrosis and eosinophilic granules cell infiltra-

tion, bile duct epithelium hyperplasia. The changes in 

the portal tracts parameters were positive in 78.57 % 

to 100% of cases. Examination of liver tissue sampled 

from the gallbladder fossa allowed concluding that the 

traumatic lesions are reflected in this area, and the 12 

monitored parameters being affected over 50% in 

majority of cases. 
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 Hepatita traumatică parazitară a mieilor evoluea-

ză cu o simptomatologie  discretă, fiind de obicei des-

coperită la examenul sanitar veterinar efectuat în aba-

tor. Cercetările noastre au vizat examinarea unui nu-

măr de 108 preparate histopatologice provenite din 

zonele lezionate ale ficatului şi din zona lojei vezicii bi-

liare. Rezultatele obţinute indică implicarea spaţiilor 

porto-biliare în reacţia  inflamatorie hepatică, ca răs-

puns la migraţia larvară. Parametrii luaţi în studiu au 

fost: nucleii hepatocitelor, citoplasma hepatocitelor, 

prezenţa focarelor de necroză, prezenţa focarelor de 

hemoragie/hemoragico-necrotice, calcificarea, celule-

le gigante multinucleate de corp străin, focare infla-

matorii cu celularitate mixtă, focare de inflamaţie eo-

zinofilică, fibrozare în spaţiul porto-biliar, infiltrat eozi-

nofilic în spaţiul porto-biliar, necroza şi infiltrarea cu 

celule cu granule eozinofile a epiteliului canalelor bili-

are şi hiperplazia epiteliului canalelor biliare.  Modifi-

cările parametrilor spaţiilor porto-biliare au fost pre-

zente în 78,57% până la 100% din cazuri. Examinarea 

probelor de ţesut hepatic din loja vezicii biliare a per-

mis elaborarea concluziei că modificările traumatice se 

oglindesc şi în acest teritoriu, iar cei 12 parametri ur-

măriţi fiind afectaţi peste 50%.
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traumatic parazitară, miel, infiltrat inflamator
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cavity. Although unusual, cysticerci can aberrantly mi-

grate to other organs such as lung, spleen and kidney 

where traumatic lesions occur (7). Cysticerci become 

mature after a period of 5 to 8 weeks and appear as 

blisters attached to the omentum, mesentery, perito-

neum and, less frequent, on the pleura and pericar-

dium (7, 10, 11). The size of Cysticercus tenuicollis 

cysts may range from 1 to 7 cm (12). 

Generally, Cysticercus tenuicollis infections have 

a chronic and asymptomatic course, being diagnosed 

in the slaughterhouse. Rarely, in massive infestations, 

lesions may be severe, represented by massive des-

truction of liver parenchyma, prominent eosinophilic 

infiltration and severe hepatitis (11, 13). 

Cysticercus tenuicollis infections cause economic 

losses not by mortality, but mainly, by confiscating the 

contaminated organs and carcasses. In case of liver 

contamination, the organ is either confiscated or, 

when the lesions are well demarcated, it is trimmed, 

confiscating only a part of the organ (3). 

Cysticerci migration in the liver determines tracts 

that may have necrotizing haemorraghic aspects in 

initial stages, which then turn into fibrous tracts, re-

sulting a serofibrinous peritonitis within approxima-

tely 10 days post infection (9). 

The study consisted of two objectives: on one 

hand, it was investigated whether examination of the 

gallbladder fossa liver parenchyma can confirm or rule 

out parasitic hepatitis associated to larval migration, 

and, on the other hand, it was analyzed the involve-

ment of portal tracts in the previously mentioned con-

dition.

METHODS AND MATERIALS 

The study subjected to examination a total of 108 

samples of lamb liver. The lambs, aged approximately 

4 months, coming from the same group of animals, 

were slaughtered in a facility from southern Romania. 

Sampling was done in the mid-April of 2014.

Samples were split into three groups, as follows: 

- Group 1 – 28 samples taken from liver frag-

ments confiscated due to haemorrhagic necrotizing 

lessions (partially confiscated due to post-mortem 

examination in the slaughterhouse)

- Group 2 – 24 liver samples taken from the 

middle third of the gallbladder fossa without tracking 

the presence or absence of traumatic injuries (the liver 

fragment which remains attached to the gallbladder 

after its detachment)

- Group 3 – 56 liver samples originary from 28 

entirely confiscated organs. Two fragments were col-

lected from each liver: fragment A – from the lesion 

area (Lot 3 A) and fragment B – from the middle third 

of the gallbladder fossa (Lot 3 B)

This area was chosen because it can mirror the 

integrity of liver parenchyma, representing a fragment 

which is collected from all slaughtered animals.

All samples were fixed in 10% formaldehyde for 

24 hours, then processed according to standard histo-

logical techniques for paraffin embedding. The blocks 

were sectioned at 5 microns and slides were stained 

using hematoxylin-eosin method (HE). Examination of 

the blades was done using Olympus B X 41 microscope 

equipped with a digital camera.

For the evaluation of hepatic lesions by microsco-

pical evaluation, 12 parameters were studied: hepato-

cyte nuclei, hepatocyte cytoplasm, the presence of ne-

crotic foci, the presence of haemorrhagic/haemorrha-

gic necrotizing foci, calcification, foreign body multi-

nucleated giant cells, mixed cellularity inflammatory 

foci, eosinophilic inflammation, portal tract fibrosis, 

portal tract eosinophilic infiltration, bile duct epithe-

lium necrosis and eosinophilic granules cell infiltration, 

bile duct epithelium hyperplasia.

RESULTS AND DISCUSSIONS

After grossly examining the samples from groups 

1 and 3, all samples presented subcapsular haemor-

rhagic necrotizing and fibrotic tracts (Fig. 1, 2), which 

indicates the presence of traumatic hepatitis due to 

larval migration. Two of the liver samples presented a 

transparent cyst on the surface of the capsule, filled 

with a clear liquid, having a diameter of 2 cm and 0.5 

cm respectively (Fig. 3, 4). Of the 28 fully examined 

livers (group 3), 12 had fibrinous perihepatitis (Fig. 5, 

6).

Microscopic examination of the samples from the 

3 groups pursued 12 parameters mentioned in Me-

thods and Materials. At the hepatocite cytoplasm exa-

mination, reversible dystrophic changes were ob-

served, represented by the presence of small, clear 

vacuoles (smaller than the nucleus) which can be in-

terpreted either as microvesicular steatosis or vacuo-

lar dystrophy and large cytoplasmic vacuoles that al-

tered the nuclear position, changes that can be associ-

ated to macrovesicular steatosis. In addition, areas of 

calcification and foreign body giant multinucleated 

cells were observed. We also paid special attention to 

the portal tract, for which we examined several issues 

that relate to: presence of stromal eosinophilic infil-
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trate, fribrous reaction, epithelium  necrosis of the bile 

ducts and eosinophilic granules cell infiltration among 

cholangiocytes, and the hyperplasia of the bile ducts 

epithelium. 

 

Fig. 1. Lamb liver, enlarged, with dystrophic aspect; 

haemorrhagic necrotizing and fibrous tracts/foci 

are observed throughout the entire organ surface

Fig. 2. Lamb liver with haemorrhagic necrotizing and 

fibrous tracts; focus of fibrinous perihepatitis

Fig. 3. Lamb liver with a cyst on the liver 

capsule (arrow) having a diameter of 2 cm 

and multiple fibrous larval migration tracts

Fig. 4. Lamb liver with a cyst on the liver capsule 

(arrow) having a diameter of 0.5 cm and larval 

migration tracts surrounded by a yellow area – 

indicator of eosinophilic infiltration

Fig. 5. Lamb liver with fibrinous perihepatitis 

with a tendency of conjunctive organisation 

and fibrous foci disseminated throughout the organ

Fig. 6. Lamb liver with dystrophic areas, round 

or sinuous foci of larval migration areas 

and fibrinous perihepatitis
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 The results of microscopic examination of liver 

samples slides followed only the absence / presence of 

certain transformations, without carrying out a quan-

titative analysis of data (Table).

By examining Table’s data it is observed that the 

monitored parameters were found in samples from all 

groups, regardless of the sampling area. Comparing 

Group 2 results (which consists of liver fragments from 

the gallbladder fossa sampled without examination of 

the liver) to group 3B results (liver from the gallblad-

der fossa from entirely confiscated organs), it was ob-

served that the following parameters are found in all 

examined samples: nuclear changes such as conden-

sing, fibrosis of the portal tracts and hyperplasia of the 

bile ducts epithelium. The rest of the changes are 

found in samples from the two groups in varying pro-

portions and with minor differences. The lowest values 

were recorded for calcification foci and identification of 

multinucleated giant cells within the granulomas. It 

could be construed that the fragment of liver paren-

chyma attached to the gallbladder may be a biological 

material that reflects the state of hepatic parenchymal 

integrity in general.

It has been  demonstrated also that for the age 

category of the examined lambs lesions such as hae-

morrhagic necrotizing foci, calcification and foreign 

body multinucleated giant cells were recorded in less 

than 50% of samples of each group, with values 

between 3.57% and 42.86%.

Comparing groups 3A and 3B, all parameters have 

similar values for the two types of samples. Therefore, 

by examining of these samples, the morphological inte-

grity of the liver can be monitored and this fragment 

can reflect with great fidelity the characteristics of the 

lesions in the examined liver. 

It is also noted that, in all types of examined 

samples, the portal tracts are highly affected, reaching 

values of 100% in case of portal tract fibrosis and cho-

langiocyte hyperplasia for all samples of liver tissue 

from the gallbladder fossa. 

Eosinophilic infiltrate observed in the portal tract 

has values of 96.43% for groups 3A and 3B and 100% 

for the other two groups and the bile duct epithelial 

necrosis and the presence of eosinophilic granules cells 

infiltrate in the bile duct epithelium have ranged 

between 89.29% (group 3B) and 100% (group 2). 

The results obtained in this study are in agree-

ment with the data obtained by other authors. Thus, 

Koutsoumpas A. et al. (4) states that the recent mi-

gration tracts produced by the larval migration are 

filled with red blood cells and necrotized hepatocytes, 

and the older ones are bordered by an area of inflam-

mation comprised of lymphocytes, macrophages and 

giant cells. Consecutively to histopathological exami-

nation of liver samples from sheep, Bamorovat M. et 

al. (1) found changes represented by: hepatocyte de-

generation, fibrosis and necrosis, lymphocytic hepa-

titis of medium intensity, mucous peribiliary gland and 

bile duct hyperplasia, centrilobular vein dilation, telan-

giectasia, presence of granulomas and hepatic pseu-

dolobules resulted from conjunctive tracts. The same 

authors say that necrosis, fibrosis and degeneration 

observed in most histopathological sections are unde-

niably complications of larval migration.

Perl S. et al. (8) state that the lamb liver paren-

chyma was 50% affected and the lesional areas were 

replaced with blood-filled cavities representing larval 

migration tracts. In these cavities they also identified 

necrotic debris, fibrin, a small numbers of eosinophils, 

neutrophils and erythrocytes, and also macrophages, 

but only occasionally, cestode larvae (measuring 5 to 

10 mm). They also mention the presence of moderate 

multifocal hepatosteatosis. In the study, we have con-

ducted no parasite larvae have been identified and the 

eosinophilic infiltration in most samples studied (98% 

of total samples) was well represented (medium and 

high intensity).

Lambs liver lesions research conducted by Milita-

ru et al. (5) allowed the identification of haemorrhagic 

necrotizing and eosinophilic hepatitis in 7 of 30 cases 

and granulomatous reaction has been observed in 2 of 

30 examined cases. In comparison to the results of 

Militaru et.al. (5), all examined samples of the current 

study showed more or less complicated traumatic le-

sions. Thus, necrotizing hepatitis foci were present in 

105 of the 108 examined samples, haemorrhagic ne-

crotizing hepatitis in 36/108 samples, eosinophilic he-

patitis in 98/108 samples and granulomatous reaction 

in 22/108 samples.

Lamb liver is an organ intended for human con-

sumption, which makes its examination compulsory in 

the slaughterhouse. 

During the gross examination, discrete changes 

of the liver parenchyma may remain unnoticed. 

The histopathological examination of the gall-

bladder fossa liver parenchyma (which is obligatorily 

sampled from each sanitary veterinary examined liver 

in the slaughterhouse) allows the diagnose of trau-

matic hepatitis produced by larval migration, all the 

recorded liver lesions being found in this fragment, in 

different proportions.
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CONCLUSIONS

1. All hepatic lesions identified in the 108 

samples taken from slaughtered lambs are produced 

by larval migration.

2. The close values of the 12 parameters, ob-

tained for the samples within Groups 3A (liver with le-

sions) and 3B (liver fragment attached to gallbladder), 

indicate that histopathological examination of the liver 

fragment from gallbladder fossa greatly reflects the 

histopathological changes that are produced in case of 

parasitic hepatitis due to larval migration.

3. All samples from Group 2 (liver from gallblad-

der fossa, blind sampling) exhibited lesions attributa-

ble to parasitic migration hepatitis, the fragment col-

lected from the gallbladder fossa becoming a repre-

sentative area for possibly monitoring liver lesions.  

4. The portal tracts are greatly affected in all 

cattegories of samples and reflect not only the stage of 

parasitic migration lesions (acute phase – exudative 

and chronic phase – fibrosis), but also hepatic regene-

ration phenomena associated to tissue damage (bile 

ducts hyperplasia).

5. The hepatic fragment attached to the gall-

bladder and the portal tract are representative areas 

for an accurate expression of the changes whithin the 

liver parrenchyma. 
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