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Introduction:  
While the hemodynamics of certain arteries are well documented[1] 
none exist of the superior and inferior gluteal arteries supplying the 
gluteal region[2]. The superior gluteal (SG) originated from the 
posterior division of the internal iliac artery (IIA) and enters the gluteal 
region from the greater sciatic foramen above the piriformis. The 
inferior gluteal (IG), a branch of the anterior division of IIA, traverses 
the lower part of the greater sciatic foramen and exits the pelvic cavity 
to supply the muscles of the gluteal region. Occlusion of the SG and IG 
arteries or their branches is known to cause gluteal claudication and in 
some cases even necrosis of the gluteal region[3] and intractable 
sciatic neuralgia[4]. Hence invasive image-guided revascularization 
procedures are increasingly used in the treatment of such conditions. 
Knowledge of the pattern of blood supply through the SG and IG is 
particularly relevant for the creation of perforator aps from the gluteal 

 region for breast reconstruction[5] and repair of the perineum[6].
Therefore, characterization of the origin, course, dimensions, and 
branches of the SG and IG will lead to better preoperative investigation 
and diagnosis and consequently increased the success of minimally 
invasive surgery. 

Materials and Methods: 
The SG and IG arteries and its branches were dissected in 31 adult 
cadavers (62 pelvic halves) of which 15 were male and 16 were female 
(34-75 years) in the Department of Anatomy NRIIMS, Visakhapatnam 
during the year 2018-2020. All the cadavers were embalmed with a 
modied Larssen solution. The lengths of individual arteries were 
measured using a Fowler 54-101-175 Poly-Cal Digital Calliper 
(resolution: 0.01 mm accuracy: 0.02 mm). The external diameters of 
these arteries were measured using a Mitutoyo 753-1966 Digimatic 
Digital (resolution: 0.005 mm accuracy: 0.01 mm. All statistical 
analyses were carried out using SPSS software, version 11.0 (SPSS 
Inc.; Chicago, Ill).  The values are presented as mean ± SD (standard 
deviation). The Chi-squared test was used to analyse differences in 
gender and side, while continuous data were compared using the 
Student t-test. A p-value of ≤0.05 was considered signicant.

Observations: 
A total of 31 cadavers of which 15 were male and 16 were female were 
studied. All dimensions of the SG and IG and their branches are 
presented as the mean ± SD and range. An artery with a dimension of 1 
SD or more below the mean value was operationally dened to be 
smaller than normal. Similarly, a vessel with a dimension of 1 SD or 
more above the mean value was considered to be larger than normal.

There were no variations in 96.77% in the origin, course, or 
distribution of the SG. However, in one (1.61%) male specimen on the 

left side and in one (1.61%) female specimen on the right side, the SG, 
IG and the lateral sacral (LS) artery originated as a common trunk from 
the posterior division of the internal iliac artery. In addition, in one 
(1.61%) female cadaver the obturator artery (OA) originated from the 
SG (Table 2) (Figure 1). The mean length of the SG was 7.07 ± 0.18 cm 
on the left side and 7.04-0.11 cm on the right side. The mean external 
diameter of SG was 1.26 ± 0.22 mm on the left side and 1.28 ± 0.21 mm 
on the right side (Table 1). Since the mean external diameters of the SG 
displayed a wide range, further analysis of the external diameters of the 
SG of individual cadavers was carried out.  

In a total of 25.81% cadavers, the external diameter of the SG was 
smaller than normal (1 SD or more below the mean external 
diameter), and it was bilateral in 16.13% cadavers and unilateral in 
9.68% cadavers. The mean external diameter of the smaller arteries 
was 0.95 ± 0.02 mm and 0.98 ± 0.01 mm on the left and right sides 
respectively. In a total of 20.97% cadavers, the external diameters of 
the SG were larger than normal (1 SD or more above the mean external 
diameter), and it was bilateral in 17.74% and unilateral in 3.23% 
cadavers. The mean external diameter of the larger arteries was 1.64 ± 
0.04 mm and 1.69 ± 0.03 mm on the left and right sides respectively. 
There was no signicant difference in mean external diameters 
between the two sides (p>0.05) and males and females.

In 95.16% the IG showed normal origin. However in one male 
specimen (1.61%) on the left side, the OA originated from the IG 
(Figure 2). In two other specimens, one (1.61%) male (left side) and 
one (1.61%) female (right side), the SG, IG and LS originated as a 
common trunk from the posterior division of the internal iliac artery 
(Table 3) (Figure 3). No variations were observed on the opposite side 
in any of the cadavers. The mean length of the IG was 4.41 ± 0.11 cm on 
the left side and 4.45 ± 0.14 cm on the right side. The mean external 
diameter of IG was 1.81 ± 0.95 mm on the left side and 1.87 ± 0.99 mm 
on the right side.
In a total of 14.52% cadavers, the external diameters of the IG were 
smaller than normal. The decrease in external diameter was bilateral in 
8.06% and unilateral in 6.45% cadavers. The mean external diameter 
of these smaller arteries was 0.95 ± 0.01 mm and 0.97 ± 0.02 mm on the 
left and right sides respectively.  In 11.29% the external diameters of 
the IG were larger than normal. The increase in external diameters was 
bilateral in 8.06% and unilateral in 3.23%. The mean external diameter 
of the large arteries was 2.49 ± 0.11 mm and 2.51 ± 0.03 mm on the left 
and right sides respectively. There was no signicant difference 
between the two sides or between male and female (p>0.05).

Considering the variations in diameters of the SG and IG further 
analysis of all the female pelvic halves was carried out to determine if a 
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ABSTRACT
Background: There is a lacuna of information regarding the dimensions of the gluteal arteries. Aim: The present study is to present a detailed 
account of the pattern of blood supply dimensions of the superior and inferior gluteal arteries.  62 pelvic halves embalmed with a  Methods:
modied Larssen solution  Variations were observed in the origin, course, distribution, and dimensions of superior gluteal  Results & Conclusion:
(6.45%) and inferior gluteal arteries (9.68%) which are signicant, considering the importance of management of clinical conditions associated 
with the gluteal region like gluteal claudication, neuralgia, and harvesting of perforator aps. 
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relationship exists between the external diameters of these two 
arteries. In 16.13% the external diameters of the SG were smaller than 
normal on both sides. Of these pelvic halves, in 6.45% the external 
diameters of IG were also bilaterally large. In 17.74% the external 
diameter of SG was bilaterally large, while the external diameter of the 
IG was bilaterally small in 9.68%. 

Discussion: 
A detailed cadaver-based identication is crucial in the avoidance of 
iatrogenic injury of SG and IG and their branches and the use of 
perforator aps in plastic reconstructive surgery of the breast. All 
vascular dimensions were recorded using electronic digital calipers 
which have a high resolution and accuracy. In addition, the reliability 
of the methods of measurements used in this study have also been 
previously conrmed by three-dimensional digital image correlation 
(3D-DIC) studies, high-resolution B-mode ultrasound, and direct in 
vivo measurements[7]. The accuracy of the measurements in this study 
was further reconrmed by comparing dimensions obtained using 
slide calipers with measurements using digital stereo images of arteries 
using digital CCD Point Grey cameras with an image resolution of 
1028×768 pixels. 

In a majority of cadavers, the SG had a normal course and is similar to 
previous reports in Caucasian[8] and Thai populations. However, 
variations were seen in the SG, wherein one cadaver (1.61%) it 
provided origin to the OA, while in another cadaver (1.61%), the SG 
and IG originated as a common trunk along with the LS. The mean 
length of the SG was 7.07 ± 0.18 cm on the left side and 7.04 ± 0.11 cm 
on the right side. The mean external diameter of SG was 1.26 ± 0.22 
mm on the left side and 1.28 ± 0.21 mm on the right side. The length of 
the SG in this study is comparable to previous values in Caucasian 

8populations where the reported lengths were 5.7-6.6 cm , 3.99-4.01 cm 
9and 4.09-4.67 cm . However, they were not comparable to a Thai 

population of 6.44-7.33 cm.

Variations were seen in the IG, wherein one cadaver (1.61%) it 
provided origin to the OA, while in another cadaver (1.61%) the SG 
and IG originated as a common trunk along with the LS. The mean 
length of the IG was 4.41 ± 0.19 cm (4.28-4.49 cm) on the left side, and 
4.45 ± 0.24 cm on the right side. The mean external diameter of IG was 
1.81 ± 0.95 mm on the left side and 1.87 ± 0.99 mm on the right side. 

This is the rst cadaveric study to examine the external diameter of the 
SG and IG. A striking observation in this study was the variations in the 
external diameters of the SG (38.71%) and IG (25.81%). More 
clinically signicant the SG was bilaterally narrower than normal 
(16.13%), the IG was bilaterally larger than normal (9.68%). 
Correspondingly, in cadavers where the SG was bilaterally wider than 
normal (17.74%), the IG was bilaterally narrower than normal 
(8.06%).  These observations suggest that the gluteal region has 
complementary blood supply from the SG and IG. This supports the 
ndings of a seminal study by Song et al., 2006, which reported that in 
47.3% cases the predominant blood supply was from the IG, while in 
13.5% of the predominant blood supply was from the SG. In the 
remaining (39.2%) the gluteal muscles received equal blood supply 
from the SG and IG[9]. The complementary supply of the muscles of 
the gluteal region has also been recently reported in computed 
tomographic angiography studies of the gluteal region in patients[10].
This observation has great clinical relevance in perforator ap surgery 
where the use of customized perforator aps from the gluteal region 

 have become a very popular method for breast reconstruction[5] and 
repair of defects of the perineum[6]. A perforator ap consists of the 
skin and underlying tissue that is perfused by an isolated artery whose 
branches penetrate into deeper structures within the ap[2]. The 
success of such perforator aps is based on the adequacy of the arterial 
supply of the branches of SG[6] and IG[11]. 

 The signicant nding of this study is the variations in the SG and IG 
and their branches. These variations are probably due to an 
unpredictable[12] the pattern of formation of the arteries in the pelvic 
part of the abdominal cavity and lower extremity during development. 
The nal arterial pattern is a result of the union of vascular channels 
which were initially homogenous capillary plexuses[11]. During 
embryological development, the most appropriate channels 
connecting these two plexuses enlarge, while others retract and 
disappear [13]. 
Conclusions: 
There are some limitations in angiographic investigations. Studies 

using embalmed human bodies are still vital in the elucidation of the 
arterial supply of the gluteal region. Such information would be a 
valuable adjunct to CT and ultrasound investigations. 
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Table 1: Summary of mean ± SD (range) of length and mean 
external diameter of branches of the SG and IG. 

Table 2: Summary of variations of the superior gluteal artery 

Table 3: Summary of variations of the inferior gluteal artery 

Name of 
artery 

Length (cm)
(Left side) 

{Mean ± SD} 
[Range] 

Length (cm)
(Right side) 

{Mean ± 
SD} [Range]

Mean 
external 
diameter 

(mm)
(Left side) 

{Mean ± SD} 
[Range]

Mean 
external 
diameter 

(mm)
 (Right side) 
{Mean ± SD} 

[Range]

Inferior 
gluteal
artery

{4.41 ± 0.11}
[4.28-4.59].  

{4.45 ± 0.14}
[4.28-4.61]

{1.81 ± 0.95} 
[0.94-2.52]

{1.87 ± 0.99} 
[0.96-2.55]

Superior 
gluteal 
artery

{7.07 ± 0.18}
[6.98-7.18]

{7.04-0.11}
[7.88-7.18].

{1.26 ± 0.22} 
[0.91-1.82]

{1.28 ± 0.21} 
[0.95-1.99]

# Left/right Gender Variation

Right Female The obturator artery (OA) originated 
from the superior gluteal artery (SG). No 
variation was observed on the opposite 

side.

1 Left Male The superior gluteal artery (SG), inferior 
gluteal artery (IG) and lateral sacral 
artery (LS) originated as a common 
trunk from the posterior division of 

internal iliac artery (IIA) on the left side. 
No variation was observed on the 

opposite side.

2 Right Female The superior gluteal artery (SG), inferior 
gluteal artery (IG) and lateral sacral 
artery (LS) originated as a common 
trunk from the posterior division of 

internal iliac artery (IIA) on the left side. 
No variation was observed on the 

opposite side.

# Left/right Gender Variation

1 Left Male The obturator artery (OA) originated 
from the inferior gluteal (IG). No 

variation was observed on the opposite 
side.

2 Left Male The superior gluteal artery (SG), 
inferior gluteal artery (IG) and lateral 

sacral artery (LS) originated as a 
common trunk from the posterior 

division of internal iliac artery (IIA) 
on the left side. No variation was 

observed on the opposite side.

3 Right Female The superior gluteal artery (SG), 
inferior gluteal artery (IG) and lateral 

sacral artery (LS) originated as a 
common trunk from the posterior 

division of internal iliac artery (IIA) 
on the left side. No variation was 

observed on the opposite side.
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FIGURE LEGENDS

Figure 1: The origin of the obturator artery (OA) from the 
superior gluteal artery (SG). Scale bar represents 1 cm.  

Figure 2: The origin of the obturator artery (OA) from the inferior 
gluteal artery (IG). Scale bar represents 1 cm.  

Figure 3: The superior gluteal artery (SG), inferior gluteal artery 
(IG) and lateral sacral artery (LS) originated as a common trunk 
from the posterior division of internal iliac artery (IIA). Scale bar 
represents 1 cm. 

REFERENCES:
1. Ampatzidou F, Koutsogiannidis CP, Megalopoulos A, Trelopoulos G, Drossos G. (2019) 

Endovascular approach in chronic aortoiliac disease in patient undergoing coronary 
artery bypass surgery. Ann Card Anaesth 22, 96-97. 

2. Whittemore BA, Swift DM, Weprin BE, Duffy FJ JR. (2017) Long-term follow-up of 
superior gluteal artery perforator ap closure of large myelomeningoceles. J Neurosurg 
Pediatr 19,333-338.

3. Taudorf M, Grønvall J, Schroeder TV, Lönn L. (2016) Endovascular Aneurysm Repair 
Treatment of Aortoiliac Aneurysms, Can Iliac Branched Devices Prevent Gluteal 
Claudication? J Vasc Interv Radiol 27,174-180. 

4. Wang CY, Wu CJ, Chu TS, et al. (2018) Reconstruction of a Sacral Pressure Ulcer With 
an Inferior Gluteal Artery Perforator Flap After Failed Reconstruction Using Bilateral V-
Y Advancement Flaps. Ostomy Wound Manage 64, 45-48. 

5. Stalder MW, Lam J, Allen RJ, Sadeghi A. (2016) Using the Retrograde Internal 
Mammary System for Stacked Perforator Flap Breast Reconstruction, 71 Breast 
Reconstructions in 53 Consecutive Patients. Plast Reconstr Surg 137,265e-277e. 

6. Fulham J. (2015). Surgical treatment of low rectal cancers with APER and IGAP ap. Br 
J Nurs 24,563-567. 

7. Uehata A, Matsuguchi T, Bittl JA, (1993) Accuracy of electronic digital calipers 
compared with quantitative angiography in measuring coronary arterial diameter. 
Circulation 88, 1724-1729. 

8. Nojima K, Brown SA, Acikel C, (2006) Dening vascular supply and territory of 
thinned perforator aps, Part II. Superior gluteal artery perforator ap. Plast Reconstr 
Surg 118, 1338-1348. 

9. Song WC, Bae SM, Han SH, Koh KS. (2006) Anatomical and radiological study of the 
superior and inferior gluteal arteries in the gluteus maximus muscle for 
musculocutaneous ap in Koreans. J Plast Reconstr Aesthet Surg 59,935-941. 

10. Vigato E, DE Antoni E, Tiengo C, (2018) Radiological anatomy of the perforators of the 
gluteal region, The "radiosome" based anatomy. Microsurgery 38, 76-84.

11. Hunter C, Moody L, Luan A, Nazerali R, Lee GK. (2016) Superior Gluteal Artery 
Perforator Flap, The Beauty of the Buttock. Ann Plast Surg 76, S191-195. 

12. Krishnamurthy A, Nayak SR, Khan S, Prabhu LV, Pai MM, Vadgaonkar R. (2007) 
Anomalous channels draining the internal iliac veins, embryological and clinical 
signicance. Rom J Morphol Embryol 48, 71-73.

13. Dilaver N, Twine CP, Bosanquet DC. (2018) Editor's Choice - Direct vs. Indirect 
Angiosomal Revascularisation of Infrapopliteal Arteries, an Updated Systematic 
Review and Meta-analysis. Eur J Vasc Endovasc Surg 56,834-848. 

International Journal of Scientific Research 17

Volume - 9 | Issue - 12 | December - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr


