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Abstract. 

The various locations and techniques for performing liver biopsy in 
dromedary camels (Camelus dromedarius) were described in the 
present study. Five cadavers of adult healthy camels preserved with 
10% formaline solution were used to determine the topographical 
anatomy of the liver on the right side. Liver biopsies were collected 
from 10 adult healthy camels. Each camel was sedated with 2% 
solution of xylazine HCL (RompunÂ® 0.1 mg kg-1, IV) and locally 
anesthetized with lidocaine HCL at the sites of collecting liver 
biopsy. Liver biopsies were collected from five locations from each 
camel: 7-11th intercostals spaces. The exact site of each location 
was described. At each site, ten attempts of liver biopsies were per-
formed and the success attempts were recorded. The result showed 
that the liver of the dromedary lies under cover the ribs mainly 
on the right side between the cranial aspect of the 6th rib and 
the caudal end of the 12th rib. The technique of liver biopsy was 
significantly easier from the 8 and 9th intercostal spaces compared 
to the other locations.

INTRODUCTION
In Nigeria, goats are the most numerous of all types of livestock num-
bering about 27.6 million (FOS, 1986). The animals are primarily for 
meat production. The Federal Ministry of Agriculture (FMA, 1981) 
estimated that goats contributed about 17 per cent (65 000 tonnes) 
of the total meat supply in Nigeria. Of the three breeds of goats in 
Nigeria Red Sokoto is the predominant and the most widely used and 
distributed breed in the northern savannah belts of the country (Ngere 
et al, 1984). 
The total world population of goats has been estimated as 625 mil-
lion (FAO, 1995). But in Africa, goat population is about 171 million 
and 22 million in Nigeria (representing about 31% of the world total) 
(FAO, 1991). According to 
Osinowo et al. (1992), there are three indigenous breeds of goats in 
Nigeria - Red Sokoto (50% abundance), West African Dwarf (45% 
abundance) and Sahel (5% abundance). The Red Sokoto and Sahel 

breeds are predominantly found in Northern savanna and Sahel areas 
respectively (Ngere et al., 1984), while the West African Dwarf breed 
is common in the humid forest zone of Southern Nigeria (Bayer,1986).
The heart is among the largest  in the body that has a complex or-
gan in terms of structure, function and pathology. It is located in the 
most cranial part of the abdomen, immediately behind the diaphragm 
(). Although the heart extends across the median plane, the bulk lies 
to the left in almost all species. In most species, the heart is grossly 
divided into compartments by a series of fissures that extend inward 
from the ventral margin (). The size of the liver varies depending on 
its metabolic functions and generally the average values ranges from 
1 to 4% of body weight depending on the specie (Dyce et al., 1987). 
Anatomy of the liver has been reported in domestic animals including 
dromedary camel (Dyce et al., 1987; Smuts and Bezuidenhout, 1987), 
horses (Orsini and Kreuder, 2002), cattle (Rebhun, 1995), sheep (Na-
varre and Pugh, 2002), goats (Smith and Sherman, 1994) and pet ani-
mals (Fossum, 1997).
The diagnosis of hepatic disease through the histopathological evalu-
ation of a liver tissue is also a very useful method. It can be performed 
after taking a liver biopsy from the patient. Liver histopathology 
can often define the liver disease as infectious, toxic, or obstructive/
congestive. It is usually performed to diagnose hepatic tumors or to 
evaluate the extent of damage that has occurred to the liver because 
of chronic disease. The procedure of collecting liver biopsy have been 
reported in domestic animals including horses (Orsini and Kreuder, 
2002), cattle (Rebhun, 1995), sheep (Navarre and Pugh, 2002), goats 
(Smith and Sherman, 1994) and pet animals (Fossum, 1997). Only one 
report has described the technique of liver biopsy in dromedary cam-
els using only one location (Bucci et al., 1982). 
The present study was carried out to describe the technique for per-
forming liver biopsy in dromedary camels (Camelus dromedarius) us-
ing various locations.

MATERIALS AND METHODS
The topographical anatomy of the liver was determined using five ca-
davers of adult healthy camels preserved with 10% formaline solution 
as per Grossman`s (1959) technique. Liver biopsy was collected from 
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10 adult (6-9 years-old) healthy camels. Each camel was sedated with 
2% solution of xylazine HCL (RompunÂ® 0.1 mg kg-1, IV). While the 
animal was in a setting position, the hair over the right side was shaved 
and the locations of liver biopsy were aseptically prepared. Each site 
of liver biopsy was locally infiltrated with local anesthetic, lidocaine 
HCL (0.5-1 mL). A scalpel puncture of the skin was made over the de-
termined position of collecting liver biopsy. A Tru-Cut biopsy needle 
(Tru-Cut Biopsy Needle, Baxter Healthcare Corp., Valencia, CA, USA) 
was introduced and advanced slightly cranial and ventral to the se-
lected site. In each animal, liver biopsies were collected from five loca-
tions. The first location was in the 7th intercostal space (between the 7 
and 8th costal bones) about 15-20 cm proximal to the costal arch. The 
second location was in the 8th intercostal space (between the 8 and 
9th costal bones) about 5-10 cm proximal to the costal arch. The third 
location was in the 9th intercostal space (between the 9 and 10th costal 
bones) about 5-10 cm proximal to the costal arch. The fourth loca-
tion was in the 10th intercostal space (between the 10 and 11th costal 
bones) approximately 30-35 cm proximal to the costal arch. The fifth 
location was in the 11th intercostal space (between the 11 and 12th 
costal bones) approximately 35-40 cm proximal to the costal arch. At 
each site, ten attempts of liver biopsies were performed and the success 
attempts were recorded. After the liver biopsies were taken, the skin 
puncture at each site was sutured with only single interrupted suture 
using No. 1 silk and the suture was removed 14 days post suturing.

in both the 10 and 11th intercostal sites were significantly easier than 
that in the 7th intercostal site (p<0.05). The most difficult sit of obtain-
ing liver biopsy was in the 7th intercostal space. 
The present study showed that the major part of the liver is located 
on the right side of the body and it extends from the cranial aspect of 
the 6th rib to the caudal end of the 12th rib. Smuts and Bezuidenhout 
(1987) have reported similar result except that they have reported that 
the right liver extends from the 5th to the 12th ribs. Results obtained 
showed that performing liver biopsy in sitting position was relatively 
easy in dromedary camels. Liver biopsy of dromedary camels can be 
obtained from different locations with no adverse effects from the pro-
cedures. The degree of difficulty of performing liver biopsy was not 
the same for the different locations. The technique of liver biopsy was 
relatively easy from the 8 and 9th intercostal spaces. This was expected 
because approximately the distal two-third of the 8th intercostal space 
and the distal three quarters of the 9th intercostal space are completely 
covered with liver tissues. In addition, it was relatively easy to identify 
the last four ribs in dromedary camels. Bucci et al. (1982) have used 
the 9th right intercostal space to successfully collect liver biopsy from 
dromedary camels. In the present study, the successful attempts of ob-
taining liver biopsies at these locations were 9 out of 10 attempts. In 
Bucci et al. (1982) study, 99 successful rates were obtained out of 120 
attempts of liver biopsies. 
The most difficult location of obtaining liver biopsy was in the 7th in-
tercostal space. This finding was not surprising because of the small 
area of liver tissue located in the 7th intercostal space and also because 
of the difficulty of determining the 7th intercostal space especially in 
fatty camels. The liver in the 7th intercostal space covers almost the 
middle third of the space. However, the right lung might partially su-
perimpose with the liver which makes it relatively difficult to perform 
liver biopsy in that intercostal space. The site of liver biopsy was in the 
distal area of the middle third of the intercostal space. The successful 
attempts of obtaining liver biopsies at this location were 6 out of 10 
attempts. The successful percentage of collection of liver biopsies from 
the 10 and 11th intercostal spaces was 70% (7 successes out of 10 at-
tempts). It was very easy to identify the last three ribs in camels. The 
liver in the 10 and 11th intercostal spaces covers almost the proximal 
one third of the space (Fig. 1). 
The location and technique of performing liver biopsy have been de-
scribed in domestic animals. In horses, liver biopsy can be performed 
blindly from the right 14th intercostal space in a line drawn from the 
point of the shoulder to the tuber coxae (Orsini and Kreuder, 2002). 
Liver biopsy in adult cattle is performed from the right 11th intercostal 
space at a level of mid-paralumbar fossa (Rebhun, 1995). In goat, the 
preferred site for performing liver biopsy is in the right 9th intercostal 
space (Smith and Sherman, 1994). The site of entry is dorsal to a line 
drawn from the point of the elbow to the craniodorsal angle of the 
paralumbar fossa. The entry at the 8th intercostal space may cause a 
puncture of the caudal lung lobe, while entering the 10th intercostal 
space may put the biopsy instrument behind the caudal edge of the 
liver (Smith and Sherman, 1994). Other study has reported that liver 
biopsy in sheep and goats can be performed in the 9th or the 10th in-
tercostal spaces slightly above an imaginary line from the tuber coxae 
to the point of the elbow (Navarre and Pugh, 2002). In pet animals, 

Figure 1: A photograph showing the location of the heart on the left 
side of the Red Sokoto goat, showing the base of the heart (B), the 
Apex of the heart (A), the intersecting rib (D), the cranial left lobe of 
the lungs (blue arrow), the left caudal lobe of the lungs (green arrow) 
and numbers 1,2,3,4,5,6,7, 8, 9, 10, 11, 12th ribs

RESULTS AND DISCUSSION
Liver of the dromedary lies under cover the ribs mainly on the right 
side between the cranial aspect of the 6th rib and the caudal end of 
the 12th rib. At the 6th rib, the liver extends 18-30 cm dorsal to the 
sternal pad. At the 8 and 9th intercaostal spaces, the liver extends 2-8 
cm distally to the costal arch (Fig. 1). At the 10 and 11th intercaostal 
spaces, the liver was located on the most proximal third of the inter-
costal spaces (Fig. 1).
Table 1 shows the site of liver biopsy in each intercostal space and the 
number of successes and fails of liver biopsy in each site. Both the 8th 
and 9th intercostals sites were significantly easier to obtain liver bi-
opsy compared to the other locations. The facility of performing liver 
biopsy from the 8th intercostal space was not significantly different 
from that in the 9th intercostal space (p<0.05). Obtaining liver biopsy 
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liver biopsy is usually performed under the guidance of sonography. 
Liver biopsy can be obtained after making a small incision in the skin 
on the left side between the costal arch and xiphoid process and then 
the biopsy needle is inserted through the skin incision in a craniodor-
sal direction with slight angling toward the left of midline (Fossum, 
1997). The present study has showed that the best two sites of collect-
ing liver biopsy in dromedary camels were in the 8 and 9th intercostal 
spaces. This is similar to what has been reported in sheep and goats 
(Smith and Sherman, 1994; Navarre and Pugh, 2002).
In conclusion, liver biopsy can be performed in sedated sitting drom-
edary camels in different locations. The 8 and 9th right intercostal 
spaces were the most easier locations that can be used for collecting 
liver biopsy in dromedary camels, whereas the 7th intercostal space 
was relatively the most difficult location for doing that.
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