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Evaluation of subclinical liver lesions in goats by ultrasonographic
and biochemical analyses*
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Summary: This study included 75 Damascus and its crossbreed goats from different age and sexes in the Hatay province.
Following the history, all the animals were subjected to clinical, ultrasonographic and biochemical examinations. The clinical signs
were generally normal. Ultrasonographically, parenchymal lesions in 17, biliary system abnormalities in 8 and both biliary and pa-
renchymal abnormalities in 23 animals were detected. In these 48 goats with hepatic lesions; 26 parenchymal hyperechogenicity, 17
cysts and 10 masses of parenchyma, and 25 wall thickenings, 3 foldings and 3 sediments of gailbladder were observed alone or to-
gether. LDH levels in goats with and without hepatic lesions were higher than normal reference range, whereas ALT. ALP, AST,
GGT. BUN, TP, CB. CHO, albumine and glucose concentrations were in normal reference ranges. In this study. it is concluded that
lesions could be observed ultrasonographically before clinical signs and biochemical abnormalities manifest.
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Kecilerde subklinik karaciger lezyonlariin ultrasonografik ve biyokimyasal olarak degerlendirilmesi

Ozet: Bu caliyma Hatay’in ¢esitli yerlerinden temin edilen degisik yag ve cinsiyetten 75 Sam kegisi ve melezleri lizerinde ya-
pildi. Gerekli anamnez alindiktan sonra, biitiin hayvanlar klinik, ultrasonografik ve biyokimyasal muayenelere tabi tutuidu. Klinik
bulgular genellikle normal idi. Ultrasonografik olarak, hayvanlarin 17’sinde parengimal, 8’inde bilier sistem ve 23’{inde de hem pa-
rensimal hem de bilier sistem lezyonlarina birlikte rastlands. Bu lezyonlu 48 kegide 26 parensimal hiperekojenite. 17 kist, 10 kitle, 25
safra kesesi duvarinda kalinlagma, 3 katlanma ve 3 sediment olusumu tek bagina ya da diger lezyonlarla birtikte gézlendi. ALT. ALP,
AST, GGT, BUN, TP, CB, CHO, albumin ve glukoz konsantrasyonlar lezyonlu ve lezyonsuz kegilerde normal iken, sadece LDH
her ikisinde de yiiksek bulundu. Bu ¢aligma ile karaciger lezyonlarimin klinik ve biyokimyasal anormallikler ortaya ¢ikmadan &nce

ultrasonografik olarak gézlenebilecegi sonucuna varildi.

Anahtar kelimeler: Biyokimyasal analizler, karaciger, kegi, ultrasonograti

Introduction

Liver is highly susceptible for parenchymal, vas-
cular and biliary system lesions. Bacterial, chemical, vi-
ral, toxic or immune-mediated insults may cause focal or
diffuse hepatic abnormalities or lesions (8-10,12).

Diagnostic and prognostic use of ultrasonography is
one of the most important and prominent tools for the de-
tection and recognition of many types of focal parenchymal
lesions such as cysts, hemorrhages, haematomas, abscesses,
necrosis, nodular hyperplasia, granulomas and neoplasia
(3,5). The liver is well suited for ultrasonographic evalua-
tion because of its large size and a uniform parenchymal
appearance on ultrasound scans. On the other hand, due
to the fact that ultrasonography is least valuable for re-
cognition of diffuse forms of the disease, other diagnostic

methods such as biopsy are almost necessary (1,2,8,9,11).

The main indications for scanning the biliary system
are to rule out extrahepatic obstruction, to detect biliary
calculi, and to visualize thickening of the gallbladder
wall, masses or inflammatory diseases associated with
gallbladder and biliary tract. Enlargement of the hepatic
veins, obstruction of the caudal vena cava by clots or
masses, congenital and acquired vascular abnormalities
can also be imaged (6,7,13).

Hepatocyte damage may result in the release of
enzymes that may indicate the hepatocyte integrity or bile
excretions into the circulation or failure to produce and
excrete them. The biochemical tests are useful in the
assessment of hepatic functions, diagnosis and the severity
of liver disease. They are also valuable diagnostic met-
hods for defining causes of complications of hepatic in-
sufficiency (4,10).
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The aim of this study was to investigate and
evaluate the subclinical focal liver lesions using ultra-
sonographic examination and biochemical analyses in

clinically normal goats in Hatay province.

Materials and Methods
This study was carried out in 75 Damascus and its
crossbreed goats from different age and sexes in Hatay
province. After taking the anamnesis, they were all
subjected to clinical, laboratory and ultrasound examinations.
The animals were kept in stand position for ultrasound
scans after general examination. A small area of their hair
between last two intercostal space in the right side was
clipped. In the imaging procedure, the liver was
evaluated for typical signs of hepatic degeneration in size
and echogenicity in order to detect focal or multifocal
liver lesions. The hepatic ultrasound parameters were
evaluated routinely including size, margin, echogenicity,
vascularity, gallbladder and perihepatic abnormalities.
For biochemical evaluations, 10 ml of blood samples
were laken from the jugular vein, and sera were separated
by centrifugation. Samples were analysed for serum
alkaline phosphatase (ALP), alanine aminotransferase
(ALT), aspartate aminotransferase (AST), gamma-glutamyl
iransferase (GGT), lactate dehydrogenase (LDH), blood
urea nitrogen (BUN), albumin (Alb), total protein (TP),
conjugated bilirubin (CB), triglyceride (TG), glucose and
cholesterol (CHO) in AMS Autolab analyscr,

Biomedical System and Audit Diagnostic kits. One-Way

using

Ulurasonographic appearance of gallbladder wall

Figure 1.
thickening. The arrows show the gallbladder wall thickening.
Note that hepatic parenchyma appears almost normal.

for statistical analysis. ( i
| |
Results ,[ |

There was no signs showing thelhvel dlsordé‘rs such
as, icterus, weight lose, ascites, dlarrhoea and abdomlnal
pain over the livers on clinical | exammaUOfn. Few
abscesses were identified in 20 animals, Whi({lh were
thought to be caused by caseous lymphadmmS tfhal they
experienced previously, and the majoruy of lhcsc animals
had pneumonia. II ;

On ultrasonographic examination, most of lh(l'r: animals
(n=48) had hepatic lesions including parenchyma’\l biliary
or both, and the rest of the ammals’ @7 appeau,d to be
normal. Only parenchymal lesions werc seen 1111 17 goats

including parenchymal hyperechogenicity, !-ysts and

![ !
Anova test in SPSS programme (vers‘gon 9.05) wa;'ns used
masses, the frequency of which ; were 10, 7 and 4, ‘
respectively. Parenchymal tissue with hypcx‘ec}l!logelljcily |
had an increased echogenicity, \;vhich eilhcr{i‘ focal or
diffuse. Only biliary system abnormalilies werd seen in 8
goats, including thickening, 1oldm<7 and sedimcnl of
gallbladder wall, the frequency of ,whmh were 6 [ and 1,
respectively. The appearance of] the oallbladdus was
anechoic, having thick walls with hypereo:hooemcuy
(Figure 1). On the other hand, IIhe 23 «ToalP had both
parenchymal and biliary lesions tovethm (Flotlrc 2). |
The liver of 17 goats ha cysts wwh anechoic
architecture and a thin wall (qurc 3). The \lonunudmal

ocal hypoccholc masses

|

scans of goats showed 10 muluf

Figure 2. On ultrasonography, a Oallbladdcv w‘all thickening 1s
seen, which is shown by the cur\’/ed arrows. The region shown

by the arrow heads is diffuse hyp?rechoic liver parcnchymu.
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Figure 3. Appcarances ol a cyst (C) and a mass (M) with a
diffuse and increased hepatic echogenicity.

Figure 4. An egg-shaped mass shown by the arrows with
increased hepatic echogenicity.

in parenchyma, which are rounded and with thin and
well-defined or irregular walls. Hypoechoic masses were
differentiated from the gallbladder by their location, the
absence of contraction and gallbladder neck (Figure 4).
Folding of the gallbladder on itself was also detected in 3
goals which was differentiated from a mirror-image
artifact because there is no diaphragm between two
gallbladders (Figure 5). Gallbladder lumen filled with
sediment was apparent and agitated with back-and forth
transducer pressure in 7 goats. All the ultrasonographic

lesions were summarized in Table 1.

Figure 5. Appcarance of a folding in the gallbladder with wali
thickening shown by the arrows. Small part of the folding is
possible dilated bile duct. Note also that there is a cyst shown
by "C" close to the diaphragm.

Table 1. Numbers of animals with biliary, parenchymal or both
lesions, and other ultrasonographic findings, which were
observed alone or together.

Lesions Biliary Parenchymal Biliary+ Total

system tissue Parenchymal

(n=8) (n=17) (n=23) (n=48)
Hyperechogenicity - 10 16 26
Wall thickening 6 - 19 25
Cyst - 7 10 17
Mass - 4 6 10
Folding 1 - 2 3
Sedimentation ! - 2 3
Total 8 21 55 34

The biochemical analyses of the blood serum
resulted in that the activities of AST, ALT, ALP and
GGT, and the level of glucose, CB, TP, Alb, BUN and
CHO were found to be in normal ranges whereas the
activity of LDH was higher than the normal reference
range although there was no significant difference
(p>0.05) between goats with and without hepatic lesions

" (Table 2).

Discussion and Conclusion

Many clinical signs, such as icterus, weight lose,
ascites, diarrhoea and abdominal pain, which are regarded
not to be pathognomonic, may be present with liver
disease (4,10). None of these symptoms were detected in
the study presented. Pathologic changes in the liver may
include biliary hyperplasis, death of hepatocytes and
fibrosis, and they may occur before the symptoms of liver
failure develop (6,8.9).
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Table 2. Blood serum biochemical analyses of goats with and without subclinical hepatic lesions diagnosed by ultrasound.

Hepatic lesions (n=48)

I
Non hepatic lesionlw‘s (n=27) :
|

Blood serum parameters X £ 8x Min-Max X = 8x ,  Min- Max
AST (U/L) 280.04+15.98 137-415 244.65+12.31 [ 126-484 | |
ALT (U/L) 30.07+1.75 14-55 31.34+1.65 ! 12-66 :
LDH (U/L) 504.19+17.11 376-692 498.38+13.66 [ 351726
GGT (U/L) 33.00+1.85 18-57 32.95+1.17 ! 14-51
ALP (U/L) 176.00+14.75 127-209 186.78+20.29 f 62-358
CHO (mg/dl) 65.30+2.12 41-87 63.22+2.17 ’ 37-97 ;
Glucose (mg/dl) 63.30+2.62 42-84 62.56+2.19 I 40-101 )
CB (mg/dl) 0.16+0.01 0.07-0.40 0.14+0.09 | 0.01-0.32
BUN (mg/dl) 29.45+1.64 17-50 30.86+1.47 ! 18-59 !
TP (g/dl) 6.77+0.78 5.8-9.3 6.79+0.93 ; 6.00-8.60
Alb (g/dl) 2.29+0.89 1.3-2.9 2.12+0.76 : 1.10-2.90
TG (mg/dl) 25.73+1.94 11-43 29.97x1.54 | 12-49 |

Min: Minimum  Max: Maximum

Ultrasound is an important tool in detecting focal
liver abnormalities such as cyst, hemorrhage, granuloma
and neoplasia because of the uniform background
provided by the normal parenchyma. These focal lesions
can not be differentiated from each other, because they
may look similar in echogenicity, size and appearance on
scans (8,9,12). However, cysts might be distinguished
from the others. There are two reports supporting this
notion that the sensitivity and specificity of ultrasound

to detect hydatid cysts in goats was

examination
82.1-97.65% and hepatic cysts are usually detected
incidentally without clinical signs (5,11). They showed
no clinical signs in animals with 17 hepatic cysts in the
study, and they were differentiated from gallbladder by
its lack of contraction on ultrasound as researchers
reported (2,3,5,11). A mass may appear moderately
circumscribed, exceeding the normal liver margin with an
echogenicity, which had slightly more-mixed appearance
than normal liver. The increases in hepatic echogenicity
may be due to fibrosis, dystrophic calcification or
cirrhosis (1,6,8,9). No clinical and biochemical abnor-
malities or ascites were observed in these animals,
implying that the echogenic architecture of the liver
parenchyma might be due to fibrosis or dystrophic
calcification.

The normal gallbladder wall is visualized, the neck
of the gallbladder is usually not visible in normal animals
though. Thickening of the wall is a nonspecific finding
with acute and chronic hepatitis,

seen  sometimes

cholecystitis, cholangiohepatitis or hypoalbuminemia,
less frequently right heart failure, septic conditions, and

neoplasia (1,7-9). Thickening of the gallbladder imaged

| .‘

| )
in this study can be possibly resulL‘ISd from ch1:011ic or
mild hepatitis or cholecystitis. It sholild be noled'lhal the
liver has a large reserve capacity, d]Ld clinical 51 ens and
biochemical parameters can occur whcn the liver ffuncnon

was lost about 75% (4,10). | :

In this study, the amount of éallb]adder {éedimem
was not found to be pathognomoni¢. The sediniwnl may
be seen in healthy non-fasting anin‘aals as welllas those
with illness such as icterus, chronic hepatitis, I"ibfrosis and

caleuli (8,10) [’ :
It is reported that folding of gallbladder obiserved in

this study may be that Uallbladdel dilated 01! partially

folded on itself (8,9). I |
In chronic hepatitis, GGT, ALP and LDH {increases

and biliary damage and hyperplasJa were secn{(4 10). In
this study, GGT and ALP WCIC[ found nornnal levels

indicating that liver functional capacmy was n:ol entirely
|

|
than normal

lost, whereas LDH levels were“ higher

reference range. This increase in [LDH may Jesult from
another organ damage or dlscase[ In conclusmn results
presented here suggest that subchmcal liver 1(,»10115 could
be detected commonly with ultrasonographlq evaluation
even if they may be clinically mormal, and !their bioc-

hemical parameters are also found to be normal in goats.
!
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