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Fig. 3 Medial muscles of pelvis and hips (original) 
1-Iliotibial cranial muscle; 2- ambiens muscle;  

3- femurotibial accessories; 4- pectineus muscle;  
5- puboischiofemural muscle; 6- obturator medial 

muscle; 7- crural medial flexor muscle; 8- crural lateral 
flexor muscle; 9- ligament of medial obturator muscle; 

10- iliofibular muscle; 11- accessories part of crural 
lateral flexor muscle; 12- quadrilateral fascia; 13- distal 

bridle of medial crural flexor & distal bridle of crus 
caudale iliofibular muscle; 14- intermediary part of 

gastrocnemius muscle ; P- pubis; S- sinsacrum 
 
CONCLUSIONS 
 
Excepting the external iliofemural muscle, 
disposed superficially, the iliotrocantheric 
muscles and the other iliofemural muscles are 
grouped around the coxofemural joint which 
they help strengthen, similarly to the 
profound muscles of the basin in mammals. 
Both obturator muscles are present; the lateral 
one made of two parts and reduced, while its 
medial counterpart is well represented. 

The pubioischiofemural, ischiofemural and 
caudofemural muscles have their origin on the 
coxal bone but judging by the topography of 
their muscular parts they might be considered 
medial muscles of the pelvis. 
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Abstract 
 
The aim of this paper is to provide a detailed and comparative presentation of macroscopic anatomy of the pancreas, 
its topography and connection elements among the experimental animal species including rats, guinea pigs, chinchillas 
and rabbits. Using gross dissection, the pancreas and its connection elements were studied on 10 specimens of each 
species presented. The triangular form of the pancreas is a common anatomical pattern in rats, guinea pigs and 
chinchilla with different degrees of development of the three portions. Located reroperitoneally and in relation to the 
duodenum, spleen and stomach, the three portions are referred as the duodenal, splenic and gastric portion or lobes 
with the same names. In rabbits, however, the right lobe of the pancreas has a diffuse appearance, being located largely 
in the mesoduoden compared to the left lobe which has a better defined shape being located in the deep wall of the 
greater omentum. The pancreas relations in the experimental models studied are with the right lobe of the liver, the 
portal vein, the right kidney, the caudal cava vein, the aorta and the emergence of the celiac and mesenteric arteries, 
the profound wall of the large omentum, the stomach and the transverse colon. 
 
Key words: pancreas, anatomy, experimental models. 
 
INTRODUCTION 
 
Over the decades, the pancreas in experimental 
animals was intensively studied related to its 
physiological component. Since the insulin 
discovery in 1921 and its direct relationship 
with the glucose metabolism followed by the 
research involving the inflammatory, ischemic 
and neoplastic morbidities, it was clearly stated 
the need of experimental models in order to 
achieve a better understanding of local and 
systemic organic implications (Aghdassi et al., 
2011; Cattley et al., 2013; Stan 2014; 2015; 
2017). Moreover, pancreatic transplantation 
required a proper knowledge of pancreas 
anatomy in experimental animals in order to 
improve surgical techniques. With the 
exception of domestic animals, in which the 
pancreas has been extensively studied, both 
macroscopically and microscopically, detailed 
anatomical studies were performed in mouse, 
rats, monkeys, dogs and minipigs (Suckow et 
al., 2012; Pandiri, 2014; Tsuchitani et al., 
2016). In this study, it was intended to present 
detailed description about the macroscopic 
anatomy of the pancreas and especially to 
emphasize the difference and similarities of 

pancreatic macroscopic anatomy in the rats, 
chinchillas, guinea pigs and rabbits, which may 
guide researchers in experimental studies. 
 
MATERIALS AND METHODS 
 
Ten healthy adult rats, guinea pigs, chinchillas 
and rabbits were used. The Institutional 
Bioethics Committee of University of 
Agricultural Science and Veterinary Medicine 
in accordance to Directive 2010/63 /EU of the 
European Parliament and of the Council on the 
protection of animals used for scientific 
purposes approved the study.  Euthanasia was 
performed by administration of an overdose of 
isoflurane. The abdominal cavity was opened 
and the wall of it were carefully removed in 
order to visualize and to photograph the 
pancreas, its relations with the adjacent organs 
and its connection elements. The pancreas was 
divided in the following portions: duodenal 
segment, gastric segment and splenic segment. 
The duodenal segment was visualized ventrally 
with a minor procedure as pulling the 
duodenum caudally and additionally the entire 
pancreas were reached dorsally since the 
stomach and spleen were turned cranially.  
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Terms were used in agreement with the NAV 
(Nomina Anatomica Veterinaria) 2012. 
 
RESULTS AND DISCUSSIONS 
 
Rat  
The pancreas has a lobulated pattern. On the 
right side it was located in the mesentery of the 
duodenal loop and transverse colon extending 
to the dorsal part of greater omentum adjacent 
to the stomach and spleen (Figure 1).  

On the right side, the right lobe of pancreas 
(Lobus pancreatis dexter) or duodenal lobe was 
invested in the mesentery between the descen-
ding and ascending ansa of the duodenum 
(Mesoduodenum). The splenic lobe, (Figure 2) 
extends from the duodenal lobe toward to the 
spleen on the left side of the median plane, 
being the left lobe correspondent (Lobus 
pancreatis sinister). 

 

It was the most developed and compact lobe of 
the pancreas in rats. The terminal part of the 
splenic lobe extends into the gastrosplenic 
ligament (Lig. gastrolienale) (Figure 3). 
 

 
 
The gastric lobe was the smallest lobe of the 
pancreas in rats, extending from the left portion 
of the duodenal lobe into the dorsal sheet of the 
greater omentum adjacent to the stomach.  
 
Guinea pig 
The pancreas in guinea pig consists of three 
lobes, each lobe being separated into a number 
of small lobules. The duodenal lobe lies in 
close contact with the descending duodenum 
into the mesentery between the ascending and 
descending duodenum (Figure 4).  
 

 

Figure 3. The three lobes compound pancreas in 
rat: The duodenal lobe – DL; the gastric lobe – 
GL; the splenic lobe – SL. The caudal part of the 
duodenal lobe and the dorsal part of the splenic 
lobe are joined together near to the colon – c. 

Figure 2. The splenic lobe – SL of pancreas in rats is 
the most developed and compact lobe. It extends 
between the duodenal lobe and spleen - Sp. GL – 

gastric lobe; St – stomach. 

Figure 1. The duodenal lobe – DL of pancreas in rats 
located in the mesoduodenum. The gastric lobe – GL 
extends into the dorsal sheet of the greater omentum.  

dd – descending duodenum;  
ad – ascending duodenum; c – colon. 

Figure 4. In guinea pig, the duodenal lobe – DL 
lies in close contact with descending duodenum – 

dd, into the mesentery between the descendant  
and ascendant – ad ansa of the duodenum. 

Gb – gallbladder. 

  

From the proximal portion of the duodenal 
lobe, the splenic lobe extends to the left, in a 
caudal direction, near to the dorsal part of the 
spleen. The compact splenic lobe was the 
largest lobe of pancreas in guinea pig being 
fully attached to the gastrosplenic ligament 
(Figure 5).  
 

 
 
Several islets of pancreatic tissue arranged in a 
dendritic manner caudally to the fundus of the 
stomach, and detached from the splenic lobe, 
formed the gastric lobe of pancreas in guinea 
pigs (Figure 6). 
 

 
 
Chinchilla 
In situ the pancreas showed the same three 
divisions: the duodenal lobe, the splenic lobe 
and the gastric lobe. The duodenal lobe, 
corresponding to the right lobe of pancreas 
(Lobus pancreatis dexter) was located adjacent 
to the duodenum, being attached to the 
descending loop of duodenum (Figure 7). 

 
 
Its length does not reach the transverse portion 
of the duodenum and is not in contact with the 
ascending loop.  
The portal vein was in close proximity to the 
caudal portion of the duodenal lobe. The left 
lobe (Lobus pancreatis sinister) or splenic lobe 
has a compact appearance exceeding the caudal 
edge of the spleen (Figure 8).  
 

 
 
The gastric lobe was dispersed in multiple 
nodules protruding toward to the stomach 
(Figure 9). In chinchilla, the pancreas has a 
triangular shape with irregular margins after 
removal from the abdominal cavity (Figure 9). 
 
 
 
 

Figure 5. The splenic lobe - SL of pancreas in 
guinea pig extends caudally to the stomach – St, to 

the left on the dorsal aspect of the spleen – Sp. 

Figure 6. The gastric lobe – GL of pancreas in 
guinea pig arranged in a dendritic manner caudally 

to the stomach - St. Sp – spleen. 

Figure 7. The well defined duodenal lobe – DL of 
pancreas in chinchilla lies in contact with 

descending duodenum – dd. The portal vein – pv, 
passes in close proximity of the caudal portion of 

the duodenal lobe. icv – inferior cava vein. 

Figure 8. The left lobe of pancreas – SL in 
chinchilla has a compact appearance exceeding 
the caudal edge of the spleen - arrow. K –left 

kidney; St – stomach. 



17

Terms were used in agreement with the NAV 
(Nomina Anatomica Veterinaria) 2012. 
 
RESULTS AND DISCUSSIONS 
 
Rat  
The pancreas has a lobulated pattern. On the 
right side it was located in the mesentery of the 
duodenal loop and transverse colon extending 
to the dorsal part of greater omentum adjacent 
to the stomach and spleen (Figure 1).  

On the right side, the right lobe of pancreas 
(Lobus pancreatis dexter) or duodenal lobe was 
invested in the mesentery between the descen-
ding and ascending ansa of the duodenum 
(Mesoduodenum). The splenic lobe, (Figure 2) 
extends from the duodenal lobe toward to the 
spleen on the left side of the median plane, 
being the left lobe correspondent (Lobus 
pancreatis sinister). 

 

It was the most developed and compact lobe of 
the pancreas in rats. The terminal part of the 
splenic lobe extends into the gastrosplenic 
ligament (Lig. gastrolienale) (Figure 3). 
 

 
 
The gastric lobe was the smallest lobe of the 
pancreas in rats, extending from the left portion 
of the duodenal lobe into the dorsal sheet of the 
greater omentum adjacent to the stomach.  
 
Guinea pig 
The pancreas in guinea pig consists of three 
lobes, each lobe being separated into a number 
of small lobules. The duodenal lobe lies in 
close contact with the descending duodenum 
into the mesentery between the ascending and 
descending duodenum (Figure 4).  
 

 

Figure 3. The three lobes compound pancreas in 
rat: The duodenal lobe – DL; the gastric lobe – 
GL; the splenic lobe – SL. The caudal part of the 
duodenal lobe and the dorsal part of the splenic 
lobe are joined together near to the colon – c. 

Figure 2. The splenic lobe – SL of pancreas in rats is 
the most developed and compact lobe. It extends 
between the duodenal lobe and spleen - Sp. GL – 

gastric lobe; St – stomach. 

Figure 1. The duodenal lobe – DL of pancreas in rats 
located in the mesoduodenum. The gastric lobe – GL 
extends into the dorsal sheet of the greater omentum.  

dd – descending duodenum;  
ad – ascending duodenum; c – colon. 

Figure 4. In guinea pig, the duodenal lobe – DL 
lies in close contact with descending duodenum – 

dd, into the mesentery between the descendant  
and ascendant – ad ansa of the duodenum. 

Gb – gallbladder. 

  

From the proximal portion of the duodenal 
lobe, the splenic lobe extends to the left, in a 
caudal direction, near to the dorsal part of the 
spleen. The compact splenic lobe was the 
largest lobe of pancreas in guinea pig being 
fully attached to the gastrosplenic ligament 
(Figure 5).  
 

 
 
Several islets of pancreatic tissue arranged in a 
dendritic manner caudally to the fundus of the 
stomach, and detached from the splenic lobe, 
formed the gastric lobe of pancreas in guinea 
pigs (Figure 6). 
 

 
 
Chinchilla 
In situ the pancreas showed the same three 
divisions: the duodenal lobe, the splenic lobe 
and the gastric lobe. The duodenal lobe, 
corresponding to the right lobe of pancreas 
(Lobus pancreatis dexter) was located adjacent 
to the duodenum, being attached to the 
descending loop of duodenum (Figure 7). 

 
 
Its length does not reach the transverse portion 
of the duodenum and is not in contact with the 
ascending loop.  
The portal vein was in close proximity to the 
caudal portion of the duodenal lobe. The left 
lobe (Lobus pancreatis sinister) or splenic lobe 
has a compact appearance exceeding the caudal 
edge of the spleen (Figure 8).  
 

 
 
The gastric lobe was dispersed in multiple 
nodules protruding toward to the stomach 
(Figure 9). In chinchilla, the pancreas has a 
triangular shape with irregular margins after 
removal from the abdominal cavity (Figure 9). 
 
 
 
 

Figure 5. The splenic lobe - SL of pancreas in 
guinea pig extends caudally to the stomach – St, to 

the left on the dorsal aspect of the spleen – Sp. 

Figure 6. The gastric lobe – GL of pancreas in 
guinea pig arranged in a dendritic manner caudally 

to the stomach - St. Sp – spleen. 

Figure 7. The well defined duodenal lobe – DL of 
pancreas in chinchilla lies in contact with 

descending duodenum – dd. The portal vein – pv, 
passes in close proximity of the caudal portion of 

the duodenal lobe. icv – inferior cava vein. 

Figure 8. The left lobe of pancreas – SL in 
chinchilla has a compact appearance exceeding 
the caudal edge of the spleen - arrow. K –left 

kidney; St – stomach. 



18

 
 
Rabbit
The major part of the rabbit pancreas is 
contained into the mesoduodenum, this part 
being correspondent of the right lobe of 
pancreas or duodenal lobe (Figure 10).  
 

 
 
It appears as a diffused irregular mass of glan-
dular tissue distributed around the pancreatico-
duodenal blood vessels and in more close 
relationship to the ascending ansa of the 
duodenum  (Figure 10). On the lesser curvature 
of the stomach, and cranial part of the 
duodenum the gastric lobe was identified. This 
portion has a slightly condensed appearance 
(Figure 11).  
The left lobe (Lobus pancreatis sinister) of the 
pancreas in rabbits located caudally from the 
stomach fundus into the wall of greater 
omentum and in close contact with spleen was 

assessed as the splenic lobe (Figure 12). This 
lobe reaches up to the ventral aspect of the left 
kidney.  
 

 
 

 
 
Due to the fact that pancreas is a target of a nu-
merous diseases, from which the pancreatic 
cancer and diabetes mellitus are of major 
importance, this organ is of a great importance 
both of morphological and clinical interest. 
Several laboratory animals have been used in a 
numerous toxicological, pharmacological 
(Pandiri 2014; Stan 2015) and surgical resear-
ches in order to increase the knowledge which 
can be applied in humans and domestic ani-
mals. In this regard, rodents and rabbits are 
considered good models in clinical and anato-
mical studies of diverse morphological abnor-
malities and pancreatic disease (Aghdassi et al., 
2011; Stan 2015; 2017; Tsuchitani et al., 2016).   

Figure 11. Slightly condensed appearance of 
pancreatic tissue – arrows, bounded by the lesser 
curvature of the stomach and cranial part of the 
duodenum, corresponding of the gastric lobe of 

pancreas in rabbit. 

Figure 9. The triangular shape of the chinchillas 
pancreas. The splenic lobe – SL, was the most 

developed and compact lobe. The gastric lobe – GL, 
was dispersed in small portions protruding to the 

stomach – St. Sp – spleen; dd – descending 
duodenum. 

Figure 10. In rabbits, the diseminated glandular 
tissue of pancreas into the mesoduodenum – DL 
and arrow, is correspondent of the duodenal lobe. 
ad – ascending duodenum; c- colon; Cc – cecum. 

Figure 12. The condensed portion of the  left 
pancreas in rabbits was the splenic lobe –SL.  It 
was extended between the two extremities of the 

spleen – Sp and the stomach – St. 

  

Compared to the human pancreas, which is a 
compact organ, in experimental animals, the 
pancreas has a different appearance. Generally, 
two types of macroscopic anatomy is recog-
nized: a diffuse pattern in which islets of glan-
dular pancreatic tissue are diffusely distributed 
into the mesentery between the duodenal loop, 
found in rabbits (Barone 1997; Brewer 2006) 
and a more compact appearance found in 
domestic animals, monkeys, minipig and 
humans (Swindler et al,. 1973; Barone 1997; 
Evans and de Lahunta, 2013; Tsuchitani et al., 
2016).  In experimental animals there is an 
intermediate pattern in which the diffused 
distribution of the duodenal lobe alternate with 
a more compact pattern of the left portion 
(Barone 1997; Katherine Quesenberry and 
Carpenter 2012; Stan 2017). This is in 
agreement with our results which showed a 
compact appearance of the left portion of the 
pancreas in rats, guinea pigs, chinchillas and in 
the rabbits. Regarding the right portion 
assessed as right lobe or duodenal lobe, the 
diffused pattern of this lobe was the most 
pronounced in rabbits, while in guinea pigs, 
rats and chinchillas, the glandular tissue was 
compact and organized. A possible explanation 
of this feature is due to the large mobility of the 
duodenum found in rabbits. 
In veterinary medicine and in accordance with 
the anatomical denomination (NAV) the 
pancreas is composed by the right and left lobe 
united through the body. More recent 
description in experimental animals uses 
different terms for lobe denomination like 
duodenal, gastric and splenic lobes (Stan 2017) 
or gastric lobe, duodenal head and tail (Cattley 
et al., 2013). In this study for a better 
comprehension of the macroscopic anatomy the 
same terms were used. Moreover, these terms 
have been used because the pancreas portions 
to which they refer are named after the organs 
they are in relation with. Therefore, the 
duodenal lobe was the correspondent of the 
right lobe of the pancreas or head of the 
pancreas. In rats, some authors have described 
the head of the pancreas being composed by the 
duodenal and parabilliary portion (Tsuchitani et 
al., 2016). We did not use the parabilliary terms 
because our results showed that the right lobe 
was invested into the mesentery between the 
ascending and descending loop of duodenum at 

equal distance from the two loops. The gastric 
lobe described in this study as in the cited 
literature, has no counterpart in the domestic 
larger species. In the human, the terms head, 
neck, body and tail are used to name the 
different regions of the pancreas. Taking into 
consideration the anatomical description of 
pancreas in humans (composed by the head, 
body and tail), in species presented here, the 
body of the pancreas extends from the head to 
the stomach and spleen. In this regard the 
gastric and proximal part of the splenic lobe is 
correspondent of the body of the pancreas in 
the mentioned species. Even in rabbit we 
showed the presence of a well defined gastric 
lobe disposed between the lesser curvature of 
the stomach and spleen, feature founded in 
other description too (Al-Saffar and Al-Hasnawy, 
2014). The compact splenic lobe was found in 
all species of this study, being the largest lobe 
in rats, guinea pigs and chinchilla, as it was 
mentioned in other descriptions (Suckow et al., 
2012; Wagner, 2014;). In rabbit this lobe was 
compact but regarding its length it was shorter 
than the duodenal lobe. In chinchilla, due to the 
particular triangular shape of the spleen, the 
splenic lobe of pancreas, especially the caudal 
part accounting to the tail of the pancreas, 
exceed the caudal part of the spleen. This 
pattern was mentioned by other authors too 
(Campbell-Ward, 2012; Ozdemir et al., 2013).  
Similar with other description of pancreas in 
Rodents and rabbits (Katherine E. Quesenberry, 
and Carpenter, 2012; Al-Saffar and Al-
Hasnawy, 2014; Wagner 2014), our study 
highlighted the pancreas partial location into 
the peritoneum folds between the duodenum, 
stomach and transverse colon, and partly 
location between the stomach, spleen, 
pancreatico-duodenal and splenic vessels. The 
close relation with the major vessels is of major 
importance in surgical experiments (Stan 
2015). In this regard is worth to be mentioned 
the ring shape of the body of the pancreas 
found in a common experimental animal – the 
minipig. The body of the pancreas in this specie 
is composed of two separate portions that 
encompass the portal vein and make the 
pancreas appear to be „ring-shaped” (Ferrer et 
al., 2008). This patern is present in horse, pig 
and sometimes in cattle (Barone 1997). In the 
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al., 2008). This patern is present in horse, pig 
and sometimes in cattle (Barone 1997). In the 
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species that were the subject of this study, we 
have not met this feature.  
The macroscopic description of pancreas 
anatomy is important from the point of view of 
physiological, pathological and surgical 
studies. Experimental induction of diabetes, 
pancreatitis, or transplantation of pancreatic 
islets should take into account the segmental 
division of the pancreas in rodents and rabbits 
as it was shown in this study, the three lobe 
compound pancreas; the close relationship with 
the major vessels and the care not to injure the 
anatomical structure as pancreatic ducts and 
biliary ducts.  
Due to the fact that the present study it was 
performed on four species, the vascular 
anatomy of the pancreas and the pancreatic 
ducts description are subjects of future reports.  
  
CONCLUSIONS  
 
In rats, guinea pigs, chinchillas and rabbit the 
pancreas presented three well-differentiated 
portions or lobes. These lobes have been named 
in relation to adjacent organs: duodenal, gastric 
and splenic lobe. Related to the human 
denomination the duodenal lobe is the head of 
pancreas correspondent; the gastric and the 
proximal part of the splenic lobe is the 
correspondent of the body of the pancreas and 
the caudal portion of the splenic lobe is the tail 
of pancreas correspondent.  
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Abstract 
A 4 year old male Shi-Tzu, diagnosed with babesiosis and kidney and liver failure was treated using peritoneal dialysis 
for six days along with hidro-electrolytic balancing and parenteral nutrition in the Faculty of Veterinary Medicine’s 
Clinic. At presentation the patient had 6 kg, 39.9˚C, jaundice, apathy, hematuria and lack of appetite. 
Recommendations were complete blood count, biochemistry blood test and blood cytology. Blood test results revealed 
elevated levels of blood nitrogen urea (BUN = 71 mg/dl), creatinine (CREA = 4.0 mg/dl) and bilirubin (T-Bil = 11.1 
mg/dl). The peritoneal dialysis was performed using Dianeal PD4 1.4%. After six days of intensive care and peritoneal 
dialysis blood test results were BUN = 19 mg/dl, CREA = 1.0 mg/dl and T-Bil = 0.3 mg/dl. 
 
Key words: peritoneal, dialysis, injury, kidney, liver.  
 
INTRODUCTION 
 
Peritoneal dialysis is a modality of renal 
replacement therapy that is commonly used in 
human medicine for treatment of chronic 
kidney disease and end-stage kidney failure. 
Peritoneal dialysis employs the same principle 
as other forms of renal replacement therapy: the 
removal of uremic solutes by diffusion across a 
semipermeable membrane. In hemodialysis and 
continuous renal replacement therapy, blood is 
passed through straw-like semipermeable 
membranes, which are bathed in a dialysate. By 
contrast, peritoneal dialysis uses the 
peritoneum as a membrane across which fluids 
and uremic solutes are exchanged. In this 
process, dialysate is instilled into the peritoneal 
cavity and, through the process of diffusion and 
osmosis, water, toxins, electrolytes, and other 
small molecules are allowed to equilibrate. The 
dialysate is then removed and discarded, 
carrying with it uremic toxins and water. This 
process is repeated continuously as needed to 
achieve control of uremia.  
Although peritoneal dialysis is used primarily 
for the treatment of chronic kidney disease in 
people, reports from as early as 1923 
demonstrate its role in treating acute kidney 
injury. Its use has also been described for 
removal of dialyzable toxins and to treat 

pancreatitis, electrolyte and acid base 
abnormalities, refractory congestive heart 
failure, and inborn errors of metabolism. In 
veterinary medicine, the most common use of 
peritoneal dialysis is in the treatment of the 
acute kidney injury, though it can be used for 
any of the aforementioned indications as well. 
One of the most common indications of 
dialysis in dogs and cats is acute uremia. 
Dialysis abating rapidly hyperkalemia and can 
restore the electrolyte balance, helping to 
stabilize the patient and providing enough time 
for the renal function to recover at the normal 
parameters.  
Dialysis becomes an option when the clinical 
consequences of acute uremia can’t be 
managed effectively only medical therapy after 
24 - 48 hours. 
Dialysis is also effective in the management of 
chronic kidney disease animals in terminal 
stages. Dialysis may improve azotemia, 
electrolyte and acid-base minerals disorders, 
but also systemic hypertension, which 
complicates the chronic renal disease in these 
animals and requiring dialysis indefinitely.  
The dialysis technique is perfect for managing 
specific acute poisonings.  
The benefits include the ability to remove 
toxins which are already absorbed from the 
intestinal lumen, the elimination of substances 




