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ABSTRACT 

Introduction 

Detailed knowledge of the branching pattern of internal iliac artery will be a guidance for ligating 

the artery and its branches during various pelvic surgeries. Hence, the main objective of this study 

was to know the branching pattern of internal iliac artery, based on the Adachis Classification 

along with the length and diameter of the arteries. 

Methods 

The descriptive observational cross-sectional study was conducted at the Department of Human 

Anatomy of the Nepal medical college, examined over a period of 9 months from June 2021- 

February 2022 which included 30 internal iliac arteries and its branches of right and left sides from 

15 embalmed male human cadavers. 

Results 

In the study, branching pattern of internal iliac artery (IIA) was Type Ia in 19 (63.33%) and Type III 

in 11 (36.66%) of the cases while type I b, Type II a, Type II b, IV and V pattern were not observed. 

The total minimum and maximum lengths of both right and left trunk of internal iliac arteries were 

1.33 cm and 3.42 cm respectively and average lengths with standard deviation were 2.61cm ± 0.66. 

The calculated P value (0.002) showed that the differences between the lengths of IIA of both sides 

were statistically significant. The diameter and standard deviation of IIA and obturator artery 

were 6.35±1.31 and 2.47cm±0.67 respectively. The obturator artery was found to be originated from 

both anterior and posterior division of IIA accounting as 96.66% and 3.33% respectively. 

Conclusions 

Pelvic surgeries may lead to hemorrhage if branching patterns of the IIA are incorrectly interpreted 

and thus endanger the patient’s life while ligating the artery during prostatectomy, hernioplasty. 

The current study explain the important aspects of the vascular anatomy of the IIA not only for 

anatomists and morphologists, but also for the radiologists, general and vascular surgeons. 

Keywords: internal iliac artery; inferior gluteal artery; internal pudendal artery; obturator artery 

and variations. 
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INTRODUCTION 

The variations in arteries are very common and 

has been a subject of curiosity.1,2 

While reviewing the origin of the internal iliac 

artery (IIA), the abdominal aorta is unavoidable. 

It gets branched into right and left common iliac 

arteries and further divided into external and 

internal iliac arteries.3 Each IIA, descends 

posteriorly to the superior margin of the greater 

sciatic foramen where it divides into an anterior 

and posterior trunks.4 In general, the IIA supplies 

the pelvic viscera, perineum and gluteal region.5,6 

Hence, surgeon should be careful during operative 

procedure of these area having variations in IIA.4 

The obturator artery (OBA) ,mainly affected 

during surgical procedure.1 Hence, this study has 

been aimed to know the branching pattern of IIA, 

based on the Adachi’s classification along with the 

lengths and diameters of the arteries and to find 

out the origin of the OBA and their diameters. 

METHODS 

The descriptive observational cross-sectional 

study was conducted at the Department of 

Human Anatomy of the Nepal medical college, 

examined over a period of 9 months from June 

2021- February 2022 which included 30 internal 

iliac arteries and its branches of right and left sides 

from 15 embalmed male human cadavers.7 

The origins of branches of anterior division of 

the internal iliac arteries were recorded and along 

with that the lengths and diameters of the trunk 

of internal iliac arteries and obturator arteries 

were also measured, each dissected specimen 

was photographed. Once the anterior abdominal 

wall, foregut and hindgut had been dissected 

by undergraduates as part of their studies, the 

peritoneum was then carefully removed. 

The vas deferens was reflected superoanteriorly. 

Waldeyer's fascia was incised and the rectum was 

released from the pelvic wall at the recto sigmoidal 

junction, the sigmoid colon was separated from 

the rectum at the level of the sacral promontory. 

The pelvic fascia was separated and removed from 

the pelvic wall once the pelvic viscera had been 

reflected. 

The iliac system (venous and arterial) were 

exposed once the endopelvic fascia was removed, 

the veins were carefully removed up to the level 

of formation of the common iliac vein.8 The 

dissection was performed without any particular 

method, however attention were taken to expose 

the IIA branches. Separation of the IIA from the 

surrounding structures allowed it to be clearly 

defined, including its anterior and posterior 

divisions and further subdivisions. 9 

The internal iliac arteries were traced from its 

origin and the course were studied in the form of 

the length and diameter of the trunk of internal 

iliac artery by using digital vernier caliper from 

its point of origin to bifurcation into anterior and 

posterior division. Variations in the branching 

patterns of internal iliac arteries were recorded 

and photographed.9 The branching patterns of 

IIA were studied and demonstrated as per the 

guidelines of Adachi.10 The Adachi’s pattern 

used in the present study, distinguishes the IIA 

into five different types as follows (Figure 1). 
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Type I - The superior gluteal artery arises 

separately from the IIA, the inferior gluteal and 

internal pudendal vessels are given off by a 

common trunk. If the latter divides within the 

pelvis it is considered to be Type Ia, whereas if 

the bifurcation occurs below the pelvic floor it 

is classified as Type lb. Type II - The superior 

and inferior gluteal arteries arise by a common 

trunk and the internal pudendal vessel 

separately. In this category, as in the previous 

one, two subtypes are described. Type IIa 

includes those specimens in which the trunk 

common to the two gluteal arteries divides 

within the pelvis and Type IIb those in which the 

division occurs outside the pelvis. Type III 

- The three branches arise separately from the 

internal iliac artery. Type IV - The three arteries 

arise by a common trunk. The sub typing in 

this group is based on the sites of origin of the 

superior gluteal and the internal pudendal 

arteries from the parent stem. In Type IVa the 

trunk first gives rise to the superior gluteal 

artery before bifurcating into the other two 

branches; in Type IVb the internal pudendal  

is the first vessel to spring from the common 

trunk, which then divides into superior and 

inferior gluteal arteries. Type V - The internal 

pudendal and the superior gluteal arteries                 arise 

from a common trunk and the inferior gluteal 

has a separate origin.9 

The origin of the obturator arteries were traced 

and their thickness were measured. To avoid 

biasness, the measurements were taken by two 

different investigators.1 Data were entered and 

analyzed using Statistical Package for Social 

Sciences Statistics, version 16 (SPSS). 

RESULTS 

The variations in the branching pattern of 

internal iliac artery as per Adachi’s guidelines 

were observed in the specimens. The branching 

pattern of IIA was Type I a (Figure 2) in 19 

(63.33%) of the cases and Type III (Figure 3) in 

11 (36.66%) of the cases. The type I b, Type II a, 

Type II b, IV and V pattern of Adachi 10 were not 

observed in the present study. In present study 

Table 1 shows, the percentage of branching 

patterns of internal iliac artery as per Adachi’s 

classification. 

In all 30 specimens, the lengths of the trunk of 

Internal iliac arteries were measured. In Table 

2 the lengths of right internal iliac arteries 

ranged from 1.57cm to 3.42cm with average 

length of 2.80cm and standard deviation 0.68 , 

whereas the lengths of left internal iliac arteries 

ranged from 1.33cm to 3.27cm with average 

length of 2.43cm and standard deviation 0.62. 

The total minimum lengths of both right and 

left of the trunk of internal iliac arteries were 

1.33 cm and maximum lengths of both right and 

left of the trunk of internal iliac arteries were 3.42 

cm and average lengths were 2.61cm and 

standard deviation 0.66. The calculated P-

value (0.002) shows that the differences  between 

the lengths of internal iliac artery of both sides 

were found statistically significant 

In all 30 specimens, the diameters of the trunk 

of internal iliac arteries were measured. The 

diameters of the trunk of right internal iliac 

arteries ranged from 3.92cm to 8.42cm with 

mean diameter of 6.26cm and standard 

deviation 1.25, whereas the diameter of left the 

trunk of internal iliac arteries ranged from 4.2cm 

to 8.57 cm with mean diameter of 6.45cm and 

standard deviation 1.40 (Table 3). 

The total minimum diameters of both right and 

left internal iliac arteries were 3.92cm and 

maximum diameters of both right and left 

internal iliac arteries were 8.57 cm and mean 

diameters of both right and left internal iliac 

arteries was 6.35cm and standard deviation 

1.31. The calculated P-value (0.696) shows that 

the differences between diameters of internal 
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iliac artery of both sides were statistically highly 

insignificant. 

In all 30 specimens, the obturator arteries were 

measured. The diameter of right obturator 

arteries ranged from 1.5cm to 3.43cm with mean 

diameter of 2.46cm and standard deviation 0.71 

, whereas the diameter of left obturator arteries 

ranged from 1.02cm to 

3.38 cm with mean diameter of 2.49cm and 

standard deviation 0.67 (Table 4). 

The total minimum diameters of both right and 

left obturator arteries were 1.02cm and 

maximum diameters of both right and left 

obturator arteries were 3.43 cm and mean 

diameters was 2.47 and standard deviation 

0.67. The calculated P-value (0.920) shows that 

the differences between diameters of obturator 

arteries of both sides were statistically highly 

insignificant. 

Among the branches of anterior division, 

variations were observed in origin of obturator 

artery, other branches of anterior division 

showed a normal course. 

The obturator artery took origin from several 

sources as shown in Table 5. It was originated 

from both anterior division of internal iliac 

artery and posterior   division   of   internal iliac 

artery accounting as 96.66% and 3.33% 

respectively and shown in Figure 2 and Figure 

4 respectively. 

 

 

 

Figure 2. Photograph of the branches of the internal iliac artery obtained after dissection in a cadaver. Type 

Ia as per Adachi Classification. 
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Figure 3. Photograph of the branches of the internal iliac artery obtained after dissection in a cadaver. Type 

III as per Adachis classification. 
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# significant (P value= 0.002) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

# insignificant ( P value 0.696) 

 
 
 
 
 
 
 
 
 
 
 
 

 
# insignificant (P value 0.920) 

DISCUSSION 

The present study showed higher percentage of 

the branching pattern of IIA type 1a (63.33%) of 

the cases than other branching pattern of IIA as 

per Adachi classification. Previous authors also 

reported that the type I was more common than 

other branching pattern. Frequency for each 

type in the Adachi classification from previous 

authors were mentioned shown in Table 6. 

In present study branching pattern of IIA type IA 

was found to be 63.33% which was similar to the 

studies conducted by Sakthiverian,16 Krishnan,17 

and Fatu,18 whereas Naveen9 found type I in 

83.5% which was higher than our study. 

In the present study type III branching pattern of 

IIA was 36.66% which was similar to the studies 

done by Jastchinski15 and Waseem8 which were 

32.55% and 34.8% respectively. 

In our study type IV and V pattern of IIA were 

not found which was resembling to the studies 

conducted by Naveen9 and Sakthiverian.16 In 

contrast to this various other studies observed 

type IV and V pattern in10,15,18-21 While various 

other authors didn’t find type IV. 17,22,23 

It was also reported that the length of IIA, 

depends on the length of the common iliac 

artery.24 

Table 1. Percentage of branching patterns of 

internal iliac artery as per Adachis classification. 

SN Branching patterns of IIA Percentage 

1 Type I a 63.33% 

2. Type I b - 

3. Type II a - 

4. Type II b - 

5. Type III 36.66% 

6. Type IV - 

7. Type V - 

8. Others - 

 

Table 5. Different Mode of Origin of Obturator 

artery. 

S.N. Mode of Origin Percentage 

1. 
Anterior division of Internal iliac 

artery 
96.66% 

2. 
Posterior division of Internal iliac 

artery 
3.33% 

3. External iliac artery (Direct) Absent 

4. Internal pudendal artery Absent 

5. Inferior gluteal artery Absent 

6. Inferior epigastric artery Absent 

7. Superior gluteal artery Absent 

 
Table 2. Mean and standard deviation of total length 
of the trunk of internal iliac in both right and left sides. 

Length of 
internal iliac 

side 
 

Length in cm Right left Total 

Minimum 1.57 1.33 1.33 

Maximum 3.42 3.27 3.42 

Mean±SD 2.80±0.68 2.43± 0.62 2.61±0.66 

 

Table 3. Mean and standard deviation of diameter 
of the trunk of internal iliac arteries in both right and 
left sides. 

Internal iliac 
artery 

side 
 

Diameter in cm Right left Total 

Minimum 3.92 4.2 3.92 

Maximum 8.42 8.57 8.57 

Mean±SD 6.26±1.25 6.45±1.40 6.35±1.31 

 

Table 4. Mean and standard deviation of diameter 

of obturator arteries in both right and left sides. 

Obturator 

artery 
side 

 

Diameter in cm Right left Total 

Minimum 1.5 1.02 1.02 

Maximum 3.43 3.38 3.43 

Mean±SD 2.46±0.71 2.49±0.67 2.47±0.67 
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In the present study the average length of the 

trunk of IIA was 26.17mm ranged between 13.3 

mm to 34.2 mm and similar lengths of the trunk 

of IIA was observed by Bleich24 (27.0mm). 

When compared to our study, the length of the 

trunk of IIA was found to be longer as reported 

by Naveen,9 37mm (range, 13-54) Fatu et al,18 

49mm (ranged 20 -90 mm). 

In our study mean diameter of the trunk of IIA 

was 6.35±1.31 which was thicker than the study 

reported by Yuvaraj1 which was (4.88±0.60). 

The knowledge regarding the diameter of the 

vessel is also important for ligation of obturator 

artery during various pelvic surgeries. In the 

present study the mean diameter of obturator 

artery was 2.47±0.67 which is thinner than the 

study conducted by Yuvraj1 which was 

(3.07±0.52) 

In the present study 96.66% obturator artery 

originated from anterior division of IIA where 

as 45% obturator arteries were originated from 

anterior division of IIA in another study 

conducted by Yuvraj.1 

In the present study 3.33% obturator artery arose 

from posterior division which was similar as per 

of Pick et al.25(3.28% of the cases), whereas Sonje 

et al.7 found in 10% of the cases which is higher 

the value of present study. 

In contrast to our study origin of obturator artery 

from posterior division were most frequently 

observed by Kumar2 and Sharmistha.26 

The origin of obturator artery from the posterior 

division was found to be longer than from 

anterior division, thus providing an added 

advantage for vascular grafting.27 

Hence a complete knowledge of abnormal               origin 

of arteries related to pelvic vascular anatomy 

plays an important role in reducing the 

complications while performing endoscopic, 

inguinal herinoplasty and laparoscopic surgical 

procedures.28 
 

Table 6. Frequencies for each type in the Adachi classification from previous authors  

Authors Type I % Type II % Type III % Type IV % Type V % Others % No. of cases 

Adachi10(1928) 51.2 23.1 18.2 4.1 0.8 2.5 121 

Jastschinski15(1891) 38 22.8 32.5 7.3 1.2 
  

Ashley and anson19(1941) 56.2 13.5 23.2 4.4 0.4 
 

78 

Braithwaite22(1952) 58.5 15.3 22.5 3.86 
  

169 

Fisher23(1959) 50 26 16 8 
  

50 

Yamani20(1998) 58 13.6 22.8 54 0.2 
 

645 

Fatu18(2006) 60 20 10 1 8 
 

100 

Naveen NS9(2011) 83.5 6.6 9.9 
   

60 

Pk ramkrishan17(2012) 60 30 8 2 
  

50 

Sakthivelivan16(2014) 63.2 15.8 21 
   

116 

Talalwal8(2014) 36.1 5.3 34.8 2.3 
  

342 

Mohamamdbayi 21(2019) 54.2 17.7 20.7 5.6 0.4 3.41 4998 

Present study(2022) 63.33* 
 

36.66 
   

30 
* Type Ia pattern, Type Ib is not found in our study. 
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CONCLUSIONS 

The present study highlights the variations seen 

in the branching pattern of IIA, length and 

diameter of the trunk of IIA, and we also 

observed variation in the origin of the obturator 

artery and its diameter. In the present  study we 

found the branching pattern of IIA was Type I a 

in 19 (63.33%) of the cases and Type III   in 11 

(36.66%) of the cases. The type I b, Type II a, 

Type II b, IV and V pattern of Adachi were not 

observed. Obturator artery was found to be 

originating from both anterior division and 

posterior division of internal iliac arteries 

accounting as 96.66% and 3.33% respectively. 

Pelvic surgeries may lead to hemorrhage if 

branching patterns of the IIA are incorrectly 

interpreted and thus endanger the patient’s life, 

while ligating the artery during prostatectomy 

and hernioplasty. We believe that this study aims 

to explain the important aspects of the vascular 

anatomy of the IIA, not only for anatomists and 

morphologists, but also for the radiologists, 

general and vascular surgeons. 

ACKNOWLEDGEMENTS 

We would like to express our sincerest gratitude 

to Dr. Chhiring Palmu lama and Mrs Laju maiya 

Basnet, Assistant Professors   of   Department of 

Anatomy, Nepal Medical College for their 

guidance. We are also thankful to Nepal Medical 

College Institutional Review Committee (NMC- 

IRC) for their support and guidance. 

 
 

REFERENCES 

1. Yuvaraj M F, Balaji T, Rajila R.H.S, 

Vaithianathan G, Aruna S, Balaji K . 

Study on Variations in the Origin and 

Branching Pattern of Internal Iliac 

Artery in Cadavers. Biomed Pharmacol J 

2018; 11: 2201-07. 

2. Kumar D, Rath G. Anomalous origin of 

obturator artery from the internal iliac 

artery. Int. J. Morphol 2007;25: 639-41 

3. Standring S. Gray’s Anatomy. The 

Anatomical Basis of ClinicalPractice, 

40st Edition, Elsevier; 2016. 

4. Selçuk I , Yassa M, Tatar I,   Huri E 

.Anatomic structure of the internal iliac 

artery and its educative dissection for 

peripartum and pelvic hemorrhage. 

Turk J Obstet Gynecol 2018;15 :126-9 . 

DOI: 10.4274/tjod.23245 

5. Pavan P Havaldar , Sameen Taz , 

Angadi A.V , Shaik Hussain Saheb. 

Study of variations in anterior division 

of internal iliac artery . Int J Anat Res 

 

2014; 2:363-68. ISSN 2321- 87. 

6. H. Mamatha, B. Hemalatha , P. Vinodini 

,Antony Sylvan D. Souza , S. Suhani. 

Anatomical Study on the Variations in 

the Branching Pattern of Internal Iliac 

Artery. Indian J Surg 2015;77:S248– 

S252DOI 10.1007/s12262-012-0785-0 

7. Sonje PD, Vatsalaswamy P. Study of 

Variations in the Origin of Obturator 

Artery. Indian J Vasc Endovasc Surg 

2016;3:131-5. 

8. Waseem Al Talalwah, Roger Soames 

Internal iliac artery classification and its 

clinical significance. Rev Arg de Anat Clin 

2014;6:63-71. 

9. Naveen NS, Murlimanju BV, Kumar V, 

Jayanthi KS, Rao K, Pulakunta T. 

Morphological Analysis of the Human 

Internal Iliac Artery in South Indian 

Population. Online J Health Allied Scs. 

2011;10:11 

10. Adachi B. Das Arteriensystem der 

Japaner, Bd. II. Kyoto.Supp. to Acta 



Pradhan et al. Variations in Origin and Branching Pattern of Anterior Division of Internal Iliac... 

;]km8{ sn]h, PdPd6L gjf}+ Aofr, lk|ǔ6 ;d"xsf] k sfzg | 161 JCMS | Vol-18 | No 2 | Apr-Jun 2022 

 

 

 
Scholae Medicinalis Universitatis 

Imperalis in Kioto 1928;9:1926-1927. 

11. Cunningham FG, Leveno KJ, Bloom SL, 

Hauth JC, GilstrapLC 3RD, Wenstrom KD 

(eds). Williams Obstetrics, 22nd ed.New 

York; McGraw–Hill Professional; 2005. p. 

7–8. 

12.  Kelly HA. Ligation of both internal iliac 

arteries for haemorrhagein hysterectomy 

for carcinoma uteri. Bull JohnsHopkins 

Hosp. 1894;5:53–54. 

13. Das BN, Biswas AK. Ligation of internal 

iliac arteries inpelvic haemorrhage. J 

Obstet Gynaecol Res. 1998; 24: 251–4. 

14. Papp Z, Toth-Pal E, Papp C, et al. 

Hypogastric artery ligation for intractable 

pelvic hemorrhage. Int J Gynaecol 

Obstet.2006;92:27–31. 

15. Jastchinski S. Die Tyischen Verzweigsform 

der Arteria Hypogastrica.Int Mschr Anat 

Physiol. 1891;8:111-127. 

16. Sakthivelavan S, Aristotle S, Sivanandan 

A, Sendiladibban S. Variability in the 

Branching Pattern of the Internal Iliac 

Artery in Indian Population and Its 

Clinical Importance. Anat Res Int 2014 

.http://dx.doi.org/10.1155/2014/597103 

17.  Ramkrishnan P K, Selvarasu CD, Elezy 

MA. A descriptive anatomical study of the 

branching pattern of internal illiac artery 

in humans .Natl J Clin Anat 2012;1:7-13. 

18 . Fatu C, Puisoru M and Fatu IC. 

Morphometry of   the   internaliliac artery 

in different ethnic groups. Ann 

Anat.2006;188:541-546 

19. Ashley FL and Anson BJ. Hypogastric 

artery in AmeticalWhites and Negroes. 

Am J Phys Anthropol. 1941;28:381-395 

20. Yamaki K, Saga T, Doi Y, Aida K, Yoshizuka 

M. A statistical study of the branching of 

the human internal iliacartery. Kurume 

Med J. 1998;45:333-340 

21. Mohammadbaigi H, Darvishi M, Moayeri 

A. Variations of anterior and posterior 

division of internal iliac artery: A systematic 

review and clinical implications. Biomed 

Res Ther 2019;6: 3189-06 

22. Braithwaite JL. Variations in origin of the 

parietal branchesof the internal iliac 

artery. J Anat. 1952;86:423-430. 

23. Fisher W. Anatomisch-rontgenologische 

Untersuchungenuber die Verteilung and 

Anastomosenbildung der viszeralenand 

parietalen weiblichen Beckenarterien. 

Geburtsh Gynaek.1959;154:321–40. 

24. Bleich AT, Rahn DD, Wieslander CK 

et al. Posterior division of the internal 

iliac artery: Anatomic variations and 

clinical applications. Am J Obstet 

Gynecol.2007;197:658. 

25. Pick, J,Anson,B and Ashley,F.L. The origin 

of the OBA artery. ,1942;70: 317-43. 

26. Biswas S. Variation of origin of Obturator 

artery in eastern Indian population – A 

study. J Anat Soc India.2010;59:168-72 

27.  Fitzgerald MJ. Human Embryology: A 

regional approach. New York, USA: 

HarpercollinsCollege.1978; 38–56 

28. Lau H, Lee F. A prospective endoscopic 

study of retropubic vascular anatomy 

in 121 patients undergoing endoscopic 

extra peritoneal inguinal hernioplasty. 

SurgEndosc.2003; 17: 1376–9 

 
 

http://dx.doi.org/10.1155/2014/597103


Pradhan et al. Variations in Origin and Branching Pattern of Anterior Division of Internal Iliac... 

162 JCMS | Vol-18 | No 2 | Apr-Jun 2022 

 

 

 

Division of Internal Iliac Artery: a Cadaveric Study. JCMS Nepal. 2022; 18(2); 153-61. 


