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Abstract

Introduction

Rabbit is an experimental animal that is widely used to understand 
the etiology, progression, and treatment strategies of diseases 
related to the circulatory system. The creation of disease models 
related to circulatory system is particularly preferred in the perform-
ing surgeries and experimental invasions (Balastegui et  al., 2014; 
Fuster et al., 2012; Getz & Reardon, 2012; Hong et al., 2001; Nagata 
et al., 1998). For researches on  atherosclerosis, the New Zealand rab-
bit (Oryctolagus cuniculus L.) is the most frequently used animal spe-
cies (Fuster et al., 2012) after the mouse (Getz & Reardon, 2012). It 
has been stated that rabbit is the fitting model for the  experimental 
application of deep artery angioplasty in human atherosclerosis 
(Balastegui et al., 2014).

There are many studies that reveal the anatomy of the rabbit’s 
 circulatory system and the distribution and variations of the ves-
sels (Balastegui et al., 2014; Ding et al., 2006; Ekim & Dursun, 2011; 
Mohamed, 2014; Nagata et al., 1998; Nur et  al., 1995; Singh, 1982; 

Yang & Morris, 1998). Though iliac arteries are vessels used in inter-
ventional and experimental surgery in rabbits (Abe et al., 2012; Hong 
et al., 2001; Kakuta et al., 1998; Nagata et al., 1998; Pai et al., 2005), 
there are limited resources on the course and distribution of arte-
ria (a.) iliaca interna (Barone, 2011; Barone et al., 1973; Craigie, 1948; 
El-Karmoty et  al., 2017; McLaughlin & Chiasson, 1990; Orsi et  al., 
1979; Popesko et al., 1992; Wingerd, 1985). The information given in 
these sources is not detailed enough. Moreover, there are some dis-
similarities in the available literature regarding the origin, branching, 
and naming of the vessels that originated from the a. iliaca interna 
(Craigie, 1948; McLaughlin & Chiasson, 1990).

The main purpose of this study was (1) to examine the main branches 
of a. iliaca interna macroanatomically and to determine the dis-
similarities in these branches and (2) to provide anatomical details 
in depth that might have been missing about the a. iliaca interna. 
Hopefully, the information obtained in this study will make a con-
tribution to future anatomical, interventional, and surgical studies 
using the New Zealand Rabbit.

The arteria iliaca interna in New Zealand rabbit

ÇAVDIR and TURAN.

3

48

Original Article

Rabbit is an experimental animal that is widely used to understand the etio-
logy, progression, and treatment strategies of diseases related to the circu-
latory system. The creation of disease models related to vascular system is 
particularly preferred in performing surgeries and invasive ex,periments for 
education purpose. Though rabbit’s iliac arteries and their branches are ves-
sels mostly encountered in these procedures, yet there are limited resour-
ces on the course and distribution of arteria (a.) iliaca interna. Therefore, 
seven male and seven female New Zealand rabbits have been used to 
elucidate the detailed ramification patterns of branches from the a. iliaca 
interna using the latex injection method. The a. iliaca interna ramified into 
a. umbilicalis, a. obturatoria, a. iliolumbalis, a. glutea cranialis, a. ovarica or 
a. prostatica, a. glutea caudalis, a. pudenda interna, a. perinealis ventralis, and 

a. caudalis lateralis. The branching pattern of the a. iliaca interna showed 
five variations. According to the findings of the recent study, the vessels 
supplying the pelvic wall were not originating from the a. glutea caudalis 
rather both visceral and parietal divisions were branching off the a. iliaca 
interna. So, it can be said that among domestic mammals, a. iliaca interna of 
the New Zealand rabbit is similar to ruminant and sus, that is, short puden-
dal type branching in terms of course and divisions. Hopefully, the informa-
tion obtained in this study will make a contribution to future anatomical, 
interventional, and surgical studies using the New Zealand rabbit.
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Methods

The study was approved by the Local Ethics Committee on 
Animal  Experiments of the Aydın Adnan Menderes University 
(no. 2017/021). A total of 14 (7 females and 7 males) adult healthy 
New Zealand rabbits (Oryctolagus cuniculus L.) were used. Weighing 
average of rabbits was 2113 ± 299.70 g (range: 1774–2660 g). The 
rabbits were purchased from a unit that has the work permit of 
the experimental animal producer and supplier with approved by 
the Ministry of Agriculture.

The general anesthesia was induced with a combination of 5 mg/kg 
xylazine (Rompun; Bayer) and 35 mg/kg ketamine (Ketanes; Alke), 
intramuscularly. The anticoagulant (Nevparin; Mustafa Nevzat, 
500 IU/kg) was given through the ear vein to prevent blood clotting 
in the vessels. Then, the rabbit’s thorax was opened and the apex 
of the heart was incised to drain out the blood. After discharging 
the blood, the plastic catheter was inserted into the arcus aortae via 
the left ventriculus and, vessels were washed with 0.9% NaCl solu-
tion. The rabbits were fixed by injecting 10% formalin through the 
same pathway, and the abdominal cavity was split along the linea 
alba. The catheter placed in the arcus aorta was pushed to the end 
of the aorta abdominalis and was ligated. For the dissection and 
follow-up of the branches of a. iliaca interna, colored latex with red 
India ink was perfused manually with the aid of a syringe from a 
catheter into the aorta abdominalis. Then, the entire body of these 
rabbits was fixed with 10% formalin and stored at +4°C in the cold 
cabinet. The last part of the large intestine was removed from the 
cavum abdominis and was ligated from just in front of the begin-
ning of the rectum and ligated just 2 cm behind the first ligation to 

Figure 1.
Measurement of Diameter and Origin Point Distance of a. iliaca 
interna. 1. Aorta abdominalis, 2. a. iliaca communis, 3. a. iliaca 
interna. OP = Origin point distance measurement; D = Diameter 
measurement point.

Figure 2.
Course and Branching of a. iliaca interna dextra in the Same Specimen, Ventral View (Female). The Left Image Shows the Cranial Portion of the 
arteria iliaca interna, While the Right Image Shows the Caudal Portion. 1: A. iliaca communis dextra, 2: a. circumflexa ilium profunda, 3: a. iliaca 
externa, 4: a. umbilicalis, 5: a. iliaca interna, 6: a. uterina, 7: a. vesicalis cranialis, 8: a. obturatoria, 9: a. vaginalis, 10: a. vesicalis caudalis, 
11: a. perinealis ventralis, 12: a. caudalis lateralis. Cr = cranial; Ca = caudal; D = dexter; S = sinister.
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Figure 3.
Schematic Drawings of Ramification Patterns of the a. iliaca interna in a Ventral View. 1: Aorta abdominalis, 2: a. iliaca communis, 
3: a. circumflexa ilium profunda, 4: a. sacralis mediana, 5: a. iliaca externa, 6: a. iliaca interna, 7: a. umbilicalis, 8: a. obturatoria, 9: a. iliolumbalis, 
10: a. glutea cranialis, 11: a. vaginalis or a. prostatica, 12: a. vesicalis caudalis, 13: a. glutea caudalis, 14: a. pudenda interna, 15: a. perinealis 
ventralis,16: a. caudalis lateralis.
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avoid contamination of the dissection site with feces. The intestinal 
contents were washed and cleaned via an anal catheter. The connec-
tive tissues and fasciae around the vessels were dissected out until 
a. iliaca externa and a. iliaca interna were seen. After revealing the 
a. iliaca interna, exploration of the main branches separated from 
the a. iliaca interna was made under dissection loupe. Photographs 
of the dissected arteries were taken with a digital camera (Canon, 
EOS 550D). Figures and schematic drawings were prepared using 
Microsoft PowerPoint 2016.

Diameter measurements were taken at the origin of a. iliaca interna. 
The distance between the a. iliaca communis and the onset of the 
a. iliaca interna was measured bilaterally (Figure 1). A micrometric 
caliper (Mitutoyo series 500 digital caliper) was used for these mea-
surements. The nomenclature of the vessels was based on Nomina 
Anatomica Veterinaria (NAV, 2017).

Statistical analyses were performed using Statistical Package for the 
Social Sciences software 19.0 (IBM/SPSS, Armonk, New York, United 
States) for Windows. Mean values, standard deviations, and 95% CI 
were calculated for the parameters. The Shapiro–Wilk test was used 
to test the distribution of measurements for normality. The paired 
samples t-test was used to compare the right and left side mea-
surements. The independent t-test was used to make a comparison 
between measurements of the male and female rabbits. Significance 
was established at p < .05.

Results

Aorta abdominalis were divided into arteriae (aa.) iliaca communis 
dextra et sinistra. It was observed that aa. iliaca communis sinistra 
et  dextra were branched into aa. circumflexa ilium profunda dextra 
et sinistra. Then, a. iliaca communis was continued and divided into 
a. iliaca externa and aa. iliaca interna on both sides. The a. sacralis 
mediana was found as a direct continuation of the aorta abdomi-
nalis exactly on the midline. The first branch originating from the 
a.  iliaca interna was a. umbilicalis. From this artery, a. ductus defer-
entis (males) and a. uterina (females) were seen branching, cranially. 
Next arterial branch separated from a. umbilicalis and headed back-
ward was a.  vesicalis cranialis. Then, the second main vessel leav-
ing a.  iliaca interna and advancing toward foramen obturatum was 
found to be a. obturatoria. After a. obturatoria, at the level of incisura 
ischiadica major, first branch was a. iliolumbalis and then a. glutea 
cranialis was witnessed. Immediately after these vascular branches, 
a. iliaca interna was continued as a. vaginalis or prostatica in the pel-
vic region. The branch separated from a. vaginalis or a. prostatica 
and headed forward was a. vesicalis caudalis. After the separation 
of a.  vaginalis or a. prostatica, a. iliaca interna was found dumping 
below musculus cocygeus and vanished. But just before heading 
under the musculus cocygeus dorsally, it gave another branch at the 
level of incisura ischiadica minor called a. glutea caudalis. It was deter-
mined that the branch after a. glutea caudalis was the a. pudenda 
interna. A. pudenda interna became visible again after passing under 

Figure 4.
Asymmetry Observed at the Origin of a. circumflexa ilium profunda and a. iliaca interna. *a. umbilicalis Originates from a. iliaca interna 
(Variation 1A, Variation 2) Ventral View (female). 1: Aorta abdominalis, 2: a. circumflexa ilium profunda sinistra, 3: a. circumflexa ilium profunda 
dextra, 4: a. iliaca communis sinistra, 5: a. iliaca communis dextra, 6: a. sacralis mediana, 7: a. iliaca externa dextra, 8: a. iliaca externa sinistra, 
9: a. iliaca interna sinistra, 10: a. umbilicalis sinistra, 11: a. obturatoria, 12: a. vaginalis.
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the musculus coccygeus, giving a. perinealis ventralis division and 
was finally ended as the a. caudalis lateralis (Figure 2).

In dissection findings of the rabbit, a. iliaca interna and its main 
branches generally advanced as mentioned above, but there were 
variations in the research materials other than this general distribu-
tion. Variations were grouped as described below.

Variation 1A
Aa. circumflexa ilium profunda sinistra et dextra originated from the 
a.  iliaca communis. In 12 cadavers (6 females, 6 males), aa. circum-
flexa ilium profunda sinistra was found to be separated earlier than 
a. circumflexa ilium profunda dextra (85.7%) (Figure 3, 4).

Variation 1B
In two cadavers (two males), a. circumflexa ilium profunda sinistra was 
seen originating directly from aorta abdominalis while a. circumflexa 
ilium profunda dextra was found to be initiated from a. iliaca commu-
nis (14.3%) (Figure 3, 5).

Variation 2
Asymmetry was detected between the origin points of aa. iliaca 
interna sinistra et dextra. In four cadavers (one female, three males), 
the origin of a. iliaca interna sinistra was found to be more cranial 
(28.6%) (Figure 3, 4).

In the remaining ten cadavers, the exit point of the vessel on the 
right and left sides was almost in line (71.4%) (Figure 3).

Variation 3
It was observed that a. umbilicalis originated on both sides of 
a. iliaca communis in five cadavers (three females, two males, 35.7%) 
(Figure 3, 6).

Whereas in the left over nine cadavers, a. umbilicalis commenced 
from a. iliaca interna (64.3%) on both sides (Figure 3).

Variation 4
A. iliolumbalis and a. glutea cranialis started from a common root and 
branched into two in six cadavers on both sides (three females, three 
males) (42.9%) (Figure 3, 7).

In the remaining eight cadavers, these two vessels were seen orig-
inating as separate vessels from the a. iliaca interna on both sides 
(57.1%) (Figure 3, 8).

Variation 5
In four cadavers, the origin of a. vaginalis (three females) or prostatica 
(one male) started from a. pudenda interna; it was caudal than the 
a. glutea caudalis (28.6%) on both sides (Figure 3, 9).

In the remaining ten cadavers, a. vaginalis (four females) or prostatica 
(six males) began just after the a. obturatoria (71.4%) on both sides 
(Figure 3).

No statistically significant differences were found in the lengths and 
diameters of the right and left sides and between male and female 
rabbits (Table 1) (Figure 10).

Figure 5.
A. circumflexa ilium profunda sinistra (2), Originates from aorta abdominalis (1) and a. circumflexa ilium profunda dextra (3) Originates from a. 
iliaca communis dextra (8) (Variation 1B). Ventral View (Male). 1: Aorta abdominalis, 2: a. circumflexa ilium profunda sinistra, 3: a. circumflexa 
ilium profunda dextra, 4: a. iliaca externa dextra, 5: a. iliaca externa sinistra, 6: a. iliaca interna dextra, 7: a. iliaca interna sinistra, 8: a. iliaca 
communis dextra.
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Discussion

In comparison to human medicine, there are very limited studies 
evaluating the branching pattern and variations of a. iliaca interna in 
veterinary sciences (only dogs and cats) (Avedillo et al., 2015, 2016a, 
2016b; Gonzalez et al., 2015). To our knowledge, only two research 
articles (El-Karmoty et  al., 2017; Orsi et  al., 1979) described ramifi-
cation patterns of pelvic visceral arteries of the rabbit but descrip-
tions of ramification patterns variations were not comprehensive in 
these studies. In rabbit, the information given in classical veterinary 
anatomy textbooks about a. iliaca interna is also not in depth plus 
the information presented there is having greater dissimilarities. This 
might be the first detailed report to show the remarkable individual 
variations and their incidences in the ramification patterns of the 
arteries that originate from the a. iliaca interna in the New Zealand 
rabbit. Nevertheless, the study might have a limitation regarding 
the number of animals used. In fact, when this limitation is taken 
into consideration, the authentication of the findings obtained in 
the study increased as less number of animals corresponded to the 
obtained variations. Moreover, in some of the studies (El-Karmoty 
et al., 2017; Kigata & Shibata, 2020a) investigating the a. ilica interna 
and its branches in rabbits, the number of animals was seen smaller 
(10–20 samples). This is also especially important in the 3R rule 

regarding the use of experimental animals. The greater the number 
of animals used, the greater will be the overall costs in terms of ani-
mal suffering. Therefore, the number of animals used should be the 
minimum that is consistent with the aims of the experiment (Zurlo 
et al., 1996).

We observed that in some such sources, which are related to the 
anatomy of the rabbit, there is no uniformity in the terminology 
used in naming the vessels (Craigie, 1948; McLaughlin & Chiasson, 
1990). Likewise, certain terms in the sources belongs to two-legged 
mammals while others are related to four-legged mammals. In the 
current study, the vessels are named in accordance with the areas of 
vascularization described in domestic mammals.

There were no statistically significant differences in origin point dis-
tance and diameters of the right and left a. iliaca interna between 
male and female rabbits (Table 1). The data of distance and diameter 

Figure 6.
Aa. umbilicales (5, 7) Originated from aa. iliaca communes (2, 3) 
(Variation 3). Ventral View (Male). 1: Aorta abdominalis, 2: a. iliaca 
communis sinistra, 3: a. iliaca communis dextra, 4: a. iliaca interna 
dextra, 5: a. umbilicalis dextra, 6: a. iliaca interna sinistra, 
7: a. umbilicalis sinistra. Figure 7.

Dispersion of a. iliolumbalis (6) and a. glutea cranialis (7) as separate 
roots from a single root (Variation 4). Ventral view (male). 1: Aorta 
abdominalis, 2: a. iliaca communis dextra, 3: a. iliaca externa dextra, 
4: a. iliaca interna dextra, 5: a. umbilicalis dextra, 6: a.  iliolumbalis 
dextra, 7: a. glueta cranialis dextra, 8:  a.  obturatoria dextra, 
9: a. prostatica dextra.
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measurements can be important for experimental catheterization 
and ligation.

In domestic mammals, the ramification pattern of the branches from 
the a. iliaca interna is categorized based on the origin of the a. umbil-
icalis, aa. glutea carnialis et caudalis, and a. pudenda interna, all of 
which are thought to be the principal branches of the a. iliaca interna 
in domestic mammals. The origin of these principal branches differs 
among domestic species. In particular, the origin and branching pat-
tern of the a. pudenda interna root two different nomenclatures. In 
ruminants and sus, a. iliaca interna runs backward through the pelvis 
and gives branches supplying blood to the pelvic wall and organs 
(short pudendal type). In equidae and canis, a. pudenda interna, 
originating as a strong single vessel from the a. iliaca interna, pro-
vides vascularization to the intrapelvic organs (long pudendal type) 
(Nickel et al., 1981). In two previous research articles, it was reported 
that the rabbit has a long pudendal branching pattern, unlike clas-
sical anatomy textbooks (El-Karmoty et al., 2017; Orsi et al., 1979).

In this long pudendal branching system, three main branches origi-
nate from a. iliaca intena named a. glutea caudalis, a. pudenda interna, 
and a. umbilicalis. Among these vessels, a. glutea caudalis is the chief 
subdivision that provides branches for the pelvic wall (Avedillo et al., 
2015; Nickel et  al., 1981). According to the findings of the recent 
study, the vessels that supply the pelvic wall were not originating 
from the a. glutea caudalis rather visceral and parietal branches of 
the pelvis were branching off the a. iliaca interna. So, it can be said 
that among domestic mammals, the New Zealand rabbit’s a. iliaca 
interna is similar to ruminant and sus, that is, short pudendal type 
branching in terms of course and branching.

In rabbit a. circumflexa ilium profunda starts from a. iliaca com-
munis (Barone, 2011; Barone et  al., 1973; Bavaresco et  al., 2012; 
McLaughlin  & Chiasson, 1990; Popesko et  al., 1992). However, 
Craigie (1948) named this branch, that is, named a. circumflexa ilium 
profunda in other rabbit sources, as a. iliolumbalis. That is why, in this 
study, the origin of a. circumflexa ilium profunda was observed with 
great attention. A. circumflexa ilium profunda is a branch that par-
ticipates in the nutrition of the lateral and lower walls of the abdo-
men (Nickel et al., 1981). Examination of the rabbit showed that the 
region nourished by vessel originating from a. iliaca communis was 
a. circumflexa ilium profunda instead of a. iliolumbalis. It had been 
observed that this branching pattern was compatible with other 
domestic mammal species. Dissection findings of a. circumflexa 
ilium profunda revealed that the left branch protrudes more cranially 
(85.7%) than the right even though 14.3% showed that the vessel 
originates directly from aorta abdominalis on the left side. Only 7.1% 
of both branches of the right and left sides originated at the same 
level symmetrically. Balastegui et al. (2014) reported that asymme-
try between right and left a. circumflexa ilium profunda was 73.3% in 
New Zealand rabbits.

The first vessel to leave the a. iliaca interna was a. umbilicalis (Barone, 
2011; Craigie, 1948; El-Karmoty et al., 2017; McLaughlin & Chiasson, 
1990). On the contrary, according to Popesko et al. (1992), the first 
vessel originating from a. iliaca interna was a. iliolumbalis. According 
to Popesko et  al. (1992), a. obturatoria is the fourth vein originat-
ing from the a. iliaca interna after a. umbilicalis, a. iliolumbalis, and 
a. glutea cranialis. Orsi et al. (1979) reported that a. umbilicalis gave 
one branch as a. vesicalis cranialis and the other branch in the cau-
dal direction (pelvic region) nourishing the urogenital organs and 
rectum. In addition, as rats are phylogenetically closely related to 
rabbits, a. umbilicalis was found starting from a. iliaca communis 
(97%), in 1% from a. iliaca externa, in 1% from a. iliaca interna, and 
was absent in 1 case (1%) only (Kigata & Shibata, 2019). However, the 
results of this study exposed that a. umbilicalis was the first leaving 
branch from a. iliaca interna on the basis of organs it feeds. This vessel 
was compatible in terms of course and distribution in other domes-
tic mammalian species like a. ductus deferentis (males) or a. uterina 
(females) were seen as its branches. This branch is continued to the 
cranial part of the urinary bladder in both sexes as a. vesicalis crania-
lis. According to this study, a. umbilicalis was originating from a. iliaca 
interna in 64.3%, while in 35.7%, it was found as the branch of the a. 
iliaca communis.

After a. umbilicalis, the branch that separated from the a. iliaca interna 
and contributed to the nutrition of the pelvic wall was a. obturatoria 
(Barone, 2011; Craigie, 1948; McLaughlin & Chiasson, 1990). Craigie 
(1948) reported that a. circumflexa femoris medialis originated from 

Figure 8.
The Separate Branching of a. iliolumbalis (8) and artreia glutea 
cranialis (9) from a. iliaca interna. (Variation 4) Ventral View (Male). 
1: Aorta abdominalis, 2: a. iliaca communis sinistra, 3: a. iliaca 
communis dextra, 4: a. iliaca externa sinistra, 5: a. iliaca interna 
sinistra, 6: a. umbilicalis sinistra, 7: a. obturatoria sinistra, 8: a. 
iliolumbalis sinistra, 9: a. glutea cranialis sinistra.
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a. iliaca interna almost at the same point as a. obturatoria extending 
to thigh muscles. However, in rabbits, a. circumflexa femoris medialis 
had been reported as branch of a. femoralis (Popesko et al., 1992). 
In other domestic mammals, the same vessel originates from a. pro-
funda femoris (one of the main branches of a. iliaca externa) (Dursun, 
1994; Nickel et  al., 1981). According to McLaughlin and Chiasson 
(1990), a. haemorrhoidalis media was the vessel diverging just after 
the origin of the a. obturatoria, and it was the other name for a. recta-
lis media (Tecirlioğlu, 1986). The information available in the sources 
showed that there was a significant difference in the origin and nam-
ing of these blood vessels. According to dissection findings of the 
current study, the second main branch leaving the a. iliaca interna 
was a. obturatoria, moving toward foramen obturatum. At the level 
of incisura ischiadica major, near caudal to a. obturatoria, first a. ilio-
lumbalis and then a. glutea cranialis branches were seen. A. iliolum-
balis and a. glutea cranialis started from a common root in 42.9% 
and branched out by dividing into two. However, in 57.1%, they had 
been observed to originate from the a. iliaca interna as two sepa-
rate branches. In a dog, a. iliolumbalis and a. glutea cranialis originate 
from a common root of a. iliaca interna in 1.72% (Avedillo et al., 2015). 

In addition, in rats, a. glutea cranialis was found as branching from 
a. ilica communis in (80%) or from a. iliaca intera in (10%). But there 
were also reports that it started from a. iliaca communis as a common 
root (10%) together with a. pudenda interna (Kigata & Shibata, 2019).

It is observed that there are variances in the sources about the 
next branches given by a. iliaca interna. Popesko et  al. (1992) 
stated that the first branch leaving a. iliaca interna was a. glutea 
caudalis and then a. pudenda interna and a. caudalis lateralis were 
leaving, respectively. According to Barone (2011), after a. obtura-
toria, a. vaginalis or a. prostatica, a. glutea caudalis, and a. pudenda 
interna originated, respectively. Craigie (1948) found that after 
the origin of a. obturatoria and a. circumflexa femoris medialis, 
a.  haemorrhoidalis media started little caudally. A.  iliaca interna 
was leaving the pelvic cavity as a. ischiadica and ended by divid-
ing into branches two branches called a. pudenda interna and 
a. caudalis lateralis. In 64% of rats, a. glutea caudalis and a. pudenda 
interna started with a common stem from a. iliaca interna but in 
36%, they started from a. iliaca communis (Kigata & Shibata, 2019). 
In this study, a. vaginalis or a. prostatica was seen originating from 

Figure 9.
A. pudenda interna (8) is not in the Immediate Near of a. obturatoria (7); Originating from Caudally (Variation 5). Ventral View (Female). 1: aorta 
abdominalis, 2: a. iliaca communis dextra, 3: a. iliaca communis sinistra, 4: a. iliaca externa dextra, 5: a. iliaca interna dextra, 6: a. umbilicalis 
dextra, 7: a. obturatoria dextra, 8: a. pudenda interna dextra, 9: a. vaginalis dextra, 10. a. perinealis ventralis dextra, 11. a. vesicalis caudalis

Table 1.
The Diameter and Origin Point Distance Measurements [(Mean ± SD (95% CI)] of arteria iliaca interna

N Diameter Right (mm) Daimeter Left (mm) p Origin Point Distance Right (mm) Origin Point Distance Left (mm) p

Female 7 1.19 ± 0.22 (0.99–1.39) 1.26 ± 0.24 (1.03–1.49) .590 8.92 ± 1.13 (7.88–9.96) 7.17 ± 1.89 (5.42–8.93) .730

Male 7 1.23 ± 0.31 (0.95–1.52) 1.29 ± 0.27 (1.04–1.53) .140 8.37 ± 1.50 (6.98–9.75) 7.15 ± 2.32 (4.99–9.30) .590

p .785 .838 .450 .980

Note: SD = standard deviation.
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a. iliaca interna very close to a. obturatoria in the pelvic region in 
71.4%, and its origin from a.  pudenda interna was later in 28.6% 
than the origin of a. glutea caudalis. According to Kigata and 
Shibata (2020b), a.  vaginalis arose from a. umbilicalis, a.  iliaca 
intena or a. pudenda interna and as to a. porstatica arose from a. ili-
aca interna (Kigata & Shibata, 2020a).

Later, a. iliaca interna submerged under the musculus cocygeus and 
disappeared. Just before its disappearance, it gave a. glutea cauda-
lis dorsally at the level of incisura ischiadica minor; after this sepa-
ration, the next part of the a. iliaca interna was a. pudenda interna. 
A.  pudenda interna became visible again after passing under the 
musculus coccygeus. A. pudenda interna ended as a. perinealis ventra-
lis and a. caudalis lateralis (Figure 11). This result about the origin of 
a. pudenda interna was in agreement with Barone (2011) and in dis-
agreement with Popesko et al. (1992).

Adult domestic mammals do not have a vessel called a. ischiadica, 
which was reported by Craigie (1948) as a branch of the a. ilica 
interna (NAV, 2017). However, at some stage in the embryonic life 
of all vertebrates, a branch developing from a. iliaca interna and 
nervus ischiadicus on the caudal surface of the thigh was called a. 
ischiadica. It was reported to terminate as a. poplitea. This vessel, 
which forms the first vascular system of the pelvic limb, regressed 
and was replaced by a. iliaca externa and a. femoralis (Funke & Kuhn, 
1998; Patten, 1946; Sidawy, 2006). As a developmental disorder in 
adult humans, it has been reported that a. ischiadica could survive 
at a rate of 0.05% and was found as the main vascularization of the 
leg. Anatomically, this vessel was coming out of the incisura ischi-
adica major on the caudal of the thigh along with nervus ischiadicus 
and reaching the fossa poplitea to unite with a. poplitea. However, 
clinically, these humans experience some important problems with 
pelvic limb vascularization (Albay et  al., 2012; Sidawy, 2006). No 
similar clinical situation had been reported in domestic mammal 
species and rabbits.

Figure 10.
Box Plotting of the Diameter and Origin Point Distance Measurements in 14 Rabbits. ⊤, maximum; ⊥, minimum; ─, median. The Box Includes 50% 
of the Values.

Figure 11.
A. iliaca interna dextra. 1: a. iliaca interna dextra, 2: a. obturatoria 
3: a. glutea caudalis, 4. a. pudenda interna, 5. a. perinealis ventralis, 
6. a. caudalis lateralis. Ventral View (Female).
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Conclusion and Recommendations

In conclusion, the main branches of the a. iliaca interna in 
New  Zealand rabbits were figured out in the present study and 
named in accordance with the areas of vascularization described in 
the domestic mammals. The arterial branches that originate from the 
a. iliaca interna in the New Zealand rabbit showed remarkable indi-
vidual variations and ramification patterns. At least five differences 
were observed in ramification patterns of the main branches of the 
a. iliaca interna. Understanding these branching patterns could be 
especially helpful in performing surgical interventions for a particu-
lar structure or muscle of the pelvic region of the New Zealand rab-
bit. This information can also be beneficial in the apprehension of a 
chain of events leading to these pathological conditions.
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