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SUMMARY

The arteria comitans nervi ischiadica (ACNI),
which is a branch of the inferior gluteal artery and
represents the axial artery of the inferior extremity,
supplies the sciatic nerve in gluteal region. The
vascular supply of the upper 1/3" of the sciatic
nerve and the morphological details of the ACNI
have not been characterized yet in detail. Hence,
we studied the extraneuronal blood supply of the
upper 1/3" of the sciatic nerve by cadaveric dis-
section. The upper 1/3™ of the sciatic nerve was
dissected in the gluteal region by reflecting the
gluteus maximus muscle in 33 formalin-fixed ca-
davers. Variations in the number of ACNI arising
from the inferior gluteal artery and length of seg-
ments of ACNI were noted. The source of other
nutrient branches supplying the sciatic nerve in the
gluteal region was also noted. In 86.6% of cases
one ACNI was found. 9% of limbs had two ACNI
and 1.8% had three ACNI arising respectively from
the inferior gluteal artery (IGA). The morphology of
the ACNI was studied in three segments and it
showed variation in length. Blood supply to the
sciatic nerve was assisted by the nutrient branches
from trochanteric & cruciate anastomosis in 71% of
cases, and branches from the artery accompany-
ing the posterior cutaneous nerve of the thigh in
34% of cases. Both sources assisted blood supply
in 3% of cases. Detailed knowledge of blood sup-
ply to the peripheral nerve is essential for sur-
geons dealing with peripheral nerve injuries.
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INTRODUCTION

Nervi ischiadica, more commonly known as the
sciatic nerve, is related to the ischium, and it is the
largest and longest nerve in the human body. This
nerve is a branch of the sacral plexus (Root value
— L4 L5 S1 S2 S3). The nerve passes through the
greater sciatic notch below the piriformis muscle,
and is seen under the cover of the gluteus maxi-
mus muscle. It is composed of peroneal and tibial
components. Its tibial part gives branches to ham-
strings, and its peroneal part supplies the short
head of the biceps femoris muscle in the thigh.
The nerve normally divides into two terminal
branches, namely the ommon peroneal branch
and the tibial branch at the upper border of the
popliteal fossa. They together supply the leg and
the sole. Higher division of the sciatic nerve is
seen in 12% of cases. In such situation the com-
mon peroneal branch either pierces the piriformis
muscle, or it lies above the piriformis muscle,
whereas the tibial part lies below the piriformis
muscle. The sciatic nerve is accompanied on its
medial aspect by the posterior femoral cutaneous
nerve and the inferior gluteal artery. The branch of
the IGA, classically known as Arteria Comitans
Nervi Ischiadica (ACNI), supplies the sciatic nerve.
ACNI is the remnant of the axial artery of the inferi-
or extremity, and is the source of major arterial
supply to the lower limb bud at an early embryo-
logical stage. The sciatic nerve also receives nutri-
ent twigs from adjacent arteries taking part in for-
mation of cruciate and trochanteric anastomoses,
and from the artery accompanying the posterior
cutaneous nerve of the thigh. These branches are
referred as nutrient branches in current study. Tro-
chanteric anastomosis is formed by the descend-
ing branch of the superior gluteal artery with the
ascending branches of both the medial and lateral
circumflex femoral arteries, while cruciate anasto-
mosis is formed by transverse branches of both
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the medial and lateral circumflex femoral arteries,
the ascending branch of the first perforating artery
and the descending branch of the inferior gluteal
artery (Last, 1990).

The peripheral nerves are associated with visible
arteries running on the surface as ACNI in the
case of the sciatic nerve. These arteries are re-
garded as embryological remnants. The peripheral
nerves also receive nutrient twigs from adjacent
arteries which are sources of local blood supply to
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Fig.1l. Axial artery of the lower limb.

Fig. 2. Skin incisions for dissection of the sciatic
nerve.
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Fig. 3. Schematic representation of blood supply to
the sciatic nerve.

the nerve. On reaching the surface of the peripher-
al nerve, these vessels course in the epineureum
and further form an interfasicular plexus. The intra-
fasicular plexus is of capillary order and is fed at
intervals through nutrient arteries (Adams, 1942).

Interest in the study of blood supply of the sciatic
nerve arose from an increasing number of periph-
eral nerve casualties due to vehicular accidents.
The sciatic nerve is the largest and longest nerve
of the body with a documented supply from a
branch of inferior gluteal artery named as arteria
comitans nervi ischiadica. However, there is very
little information available on the blood supply of
the sciatic nerve. Keeping this in mind, a cadaveric
study was undertaken to study the extraneuronal
blood supply of the sciatic nerve in the gluteal re-
gion.

MATERIALS AND METHODS

The present study was carried out in 33 formalin-
preserved cadavers, which included 30 male and 3
female cadavers. The sciatic nerve was exposed
in the gluteal region by the following method: first,
the cadaver was turned into prone position; sec-
ond, in order to steady the limb blocks were put
under the anterior superior iliac spine and the an-

Fig. 4. 1. Piriformis muscle, 2: Inferior gluteal artery, 3:
Sciatic nerve, 4: Segment ‘a’, 5. Segment ‘b’, 6: Seg-
ment ‘c’.

Fig. 5. 1: Inferior gluteal artery, 2: Recurrent branch of
inferior gluteal artery, 3: Sciatic nerve.
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kle; third, skin incisions were given according to
the Fig. 1 mentioned below and the skin was re-
flected.

The deep fascia covering the gluteus maximus
was removed, and the borders of the gluteus maxi-
mus were defined. The posterior cutaneous nerve
of the thigh was identified at the inferior border of
the gluteus maximus. The inferior border of the
gluteus maximus was defined and the structures
underneath were separated from the muscle. The
gluteus maximus was detached from its origin at
the sacrotuberous, sacrospinous ligaments, and
the dorsal segment of the iliac crest and the mus-
cle was reflected laterally. The sciatic nerve was
identified and the inferior gluteal artery was also
identified medial to the sciatic nerve below the pi-
riformis muscle.

The blood supply of the sciatic nerve was studied
in light of following points:

A. The number of branches from the inferior glu-
teal artery called as ACNI, supplying the segment
of the sciatic nerve between the piriformis muscle
and the greater trochanter of the femur.

B. The length of the three segments (Segment a,
b, ¢) (Fig. 3) of ACNI was measured separately
with the help of thread and mm scale. Segment “a”
is the proximal segment extending from the inferior
gluteal artery to the sciatic nerve. Segment “b” is
the segment of the artery running on the surface of
the nerve. Segment “c” is the segment of the ar-
tery that has pierced the substance of the nerve
and could be dissected up to the point where it is
visible to the naked eye. This segment of the ar-
tery can be called as vasa nervori.

D. Any other blood vessels (nutrient branches)
supplying the sciatic nerve in the gluteal region
were also noted.

RESULTS

The vascular supply of the upper 1/3" of the sci-
atic nerve was seen as depicted in Tablel.

A total of 73 ACNI were detected in 66 limbs. In

Fig. 6. 1: Common peroneal nerve, 2: Superior gluteal
artery, 3: ACNI branch of superior gluteal artery, 4: Pi-
riformis muscle.

Fig. 7. 1: Sciatic Nerve, 2: Inferior gluteal artery, 3 & 4:
Two branches from inferior gluteal artery supplying the
sciatic nerve, 5: Piriformis muscle, 6: Gluteus medius.

the sciatic nerve was most commonly supplied by
the ACNI i.e 65 out of 66 limbs. In one case ACNI
was absent: here the blood supply to the sciatic
nerve was from a nutritive branch from the superior
gluteal artery (Fig. 7) supplying the common pero-
neal component of the sciatic nerve. In this case
the inferior gluteal artery was also absent, and the
sciatic nerve showed higher division into tibial and

Table 1. ACNI as the vascular supply of the upper 1/3
of the sciatic nerve

No. of
30 limbs ACNI was assisted by vena comitans. Sr. No. limbs | ercentage
Single ACNI was found in 57 (86.36%) limbs R T 2 .
(Fig. 3). In one case (1.8%) the sciatic nerve was 3 Three ACNI from IGA o1 18%
Supp|ied by a Single ACNI, Wh|Ch was a recurrent ACNI as single recurrent o
branch from the inferior gluteal artery (Fig. 6). Six 4 branch of IGA oL 1.8%
limbs (9%) had two ACNI and only one limb (1.8%) 5. ACNIAccompanied 30 45.4%
had three ACNI (Figs. 4, 5). The upper one third of by vena comitans
Table 2. Associated nutrient branches supplying the upper 1/3 of the sciatic nerve
1. Nutrient branch from the Superior gluteal artery 01 1.8%
2. Nutrient branches assisting blood supply from trochanteric and cruciate anastamoses 47 71.2%
Nutrient branches assisting blood supply from artery accompanying posterior cutaneous
3. : 23 34.8%
nerve of thigh
4 Nutrient branches from both i.e the trochanteric/cruciate anastomoses and artery accompa- 02 3.03%

nying posterior cutaneous nerve of thigh assisting the blood supply
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Fig. 8. 1: Piriformis muscle, 2: Sciatic nerve, 3: Inferior gluteal artery,
3a,3b,3c: Three branches from inferior gluteal artery supplying the sci-
atic nerve.

common peroneal component. Although the upper
one third of sciatic nerve was predominantly sup-
plied by the ACNI (98.48% of cases i.e in 65 out
66 limbs), it was assisted by nutrient branches
from trochanteric / cruciate anastomosis in 47
limbs (71.2% of cases) (Fig. 8) and nutrient branch
from an artery accompanying the posterior cutane-
ous nerve of the thigh in 23 limbs (34.8% of cases)
(Fig. 9). Nutrient branches were also forming the
surface blood vessels in the form of an arterial net-
work around the sciatic nerve (Fig. 10).

In 2 limbs (3.03% of cases) the blood supply to
the sciatic nerve was assisted by both a nutrient
branch from the trochanteric/ cruciate anastomosis
and a nutrient branch from an artery accompany-
ing the posterior cutaneous nerve of the thigh.

In 30 limbs (45% of cases) the ACNI was seen to
be accompanied by vena comitans (Figs. 3b and
10).

The length of three segments of ACNI show a
wide range. The segment ‘a’ ranges from 0 to 9
cm, with an average length of 2.15 cm. The seg-
ment ‘b’ ranges from 0 to 10.2 cm and the average

Fig. 9. 1: ACNI branch from trochanteric anastomosis, 2:
Sciatic nerve, 3: Hamstring muscles.

length is 2.75 cm. The segment ‘c’ rang-
es from 0 to 5.5 cm, and the average
length of segment ‘c’ is 0.98 cm. The
total length (seg a+b+c) of ACNI is from
1.4 to 14 cm, the average total length of
ACNI being 5.9 cm.

DISCUSSION

Karmanska et al. (1993) studied 32 sci-
atic nerves from 28 cadavers and found
that the sciatic nerve is supplied by 4-8
nutrient arteries arising from the inferior
gluteal artery, the medial circumflex
femoral artery and the perforating arter-
ies.

Ugrenovic et al. (2007, 2012) conduct-
ed studies on blood supply of sciatic nerves on 48
and 36 fetal lower limbs respectively. Ugrenovic et
al. (2007) state that nutritional branches to the hu-
man foetal sciatic nerve arise from the inferior glu-
teal artery, the medial circumflex femoral artery,
the perforating branches and the popliteal artery.
These authors also mention the occurrence of an
anastomotic arterial chain of the sciatic nerve in all
the cases. 75% of cases the arterial chain of the
sciatic nerve in the gluteal region is supplied by
branches from the inferior gluteal artery, the medi-
al circumflex femoral artery and the first two perfo-
rating arteries, and less frequently (14.5% of cas-
es) from the third perforating branch. Ugrenovic et
al. (2012) mention that the extraneural arterial
chain is composed of 2 to 6 arterial branches from
the inferior gluteal artery, the medial circumflex
femoral artery, the perforating arteries and the
popliteal artery.

Sreenivasulu et al. (2007) reported a case of an
absent inferior gluteal artery.

Georgakis and Soames (2008) studied 20 human
lower limbs. They could identify at least one sciatic
artery supplying the sciatic nerve in the gluteal
region. The authors further state that a total of 28
sciatic arteries were identified, of which 14 arose
from the medial circumflex femoral artery, 11 from
the inferior gluteal artery, 2 from the first perforat-

Fig. 10. 1: Inferior gluteal artery, 2: Sciatic nerve, 3:
Segment ‘b’ of ACNI.
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ing artery, and one from the internal pudendal ar-
tery. In 5 limbs, 2 sciatic arteries were observed. In
4 out of 5 limbs, they were independent branches
from the medial circumflex femoral artery and the
inferior gluteal artery, and as separate branches of
medial circumflex femoral artery in one limb. In
one limb, 4 sciatic arteries were observed, one
branch from the inferior gluteal artery, 2 branches
from the medial circumflex femoral artery and one
branch from the first perforating artery. In the re-
maining limbs a single sciatic artery was observed.
A single sciatic artery in one case arose from the
internal pudendal artery.

Karmanska et al. (1993) uses the term nutrient
artery for all the arteries supplying the sciatic
nerve. In the study conducted by Georgakis and
Soames (2008), every branch supplying the sciatic
nerve is referred to as the ‘sciatic artery’. In the
present study the branch/branches arising only
from the inferior gluteal artery and supplying the
sciatic nerve are labelled ACNI. Branches arising
from other sources like the cruciate / trochanteric
anastomoses and the artery accompanying the
posterior cutaneous nerve of the thigh are called
as nutrient arteries.

In the present adult cadaveric study, the vascular
supply of the upper one third of the sciatic nerve is
most commonly from ACNI, and ACNI shows con-
siderable variation in its morphology. The morphol-
ogy of ACNI is studied in three segments. The
morphology of ACNI has not been studied by any
of the previous authors.

In 98.48% of cases, i.e. in 65 out of 66 limbs the
sciatic nerve is supplied by ACNI, which is a
branch of the inferior gluteal artery. The sciatic
nerve is supplied by either single or multiple arter-
ies, as reported by Karmanska et al. (1993) and
Georgakis and Soames (2008). In the present
study 86.6% of cases only one branch ( single AC-
NI) was arising from IGA, while in 9% of cases two
branches (two ACNI) from inferior gluteal artery
were seen, and in 1.8% of cases three branches
(three ACNI) from the IGA were found. ACNI was
found to be a recurrent branch from inferior gluteal
artery in one limb (1.8% of cases), presence of the
recurrent branch is a new finding not reported by
any of the previous researchers.

In the present study a branch or multiple branch-
es from the inferior gluteal artery supplied the sci-
atic nerve in 98.48% of the limbs. In addition to
ACNI, in 71.2% of cases the blood supply of the
sciatic nerve was assisted by nutrient arteries from
the trochanteric & cruciate anastomoses, whereas
a branch of an artery accompanying the posterior
cutaneous nerve of the thigh assisted the blood
supply in 34.8% of cases. The nutrient arteries
from both the source,s i.e trochanteric / cruciate
anastomoses and the artery accompanying the
posterior cuatneous nerve of the thigh assisted

Fig. 11. (A) 1: Piriformis muscle, 2: Sciatic nerve, 3:
Inferior gluteal artery, 4: Segment ‘c’ of ACNI. (B) 1:
Piriformis muscle, 2: Sciatic nerve, 3: Inferior gluteal
artery, 4: Segment ‘c’ of ACNI. (C) 1: Segment ‘a’, 2:
Segment ‘b’, 3: Segment ‘c’, 4: Sciatic nerve, 5: Inferior
gluteal artery, 6: Piriformis muscle.

Fig. 12. 1: Piriformis muscle, 2: Inferior gluteal artery, 3:
ACNI, 4: Sciatic nerve, 5: Posterior cutaneous nerve of
thigh and the artery accompanying it.
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Fig. 13. (A) ACNI is accompanied by vena comitans. 1: Inferior glute-
al artery, 2: Segment’b’ of ACNI, 3: Segment ‘c’ of ACNI. (B) 1: Pi-
riformis muscle, 2: Sciatic nerve, 3: ACNI accompanied by vena
comitans.

Table 3. Comparison of findings of the present study and other studies

blood supply in 3.03% of cases. Karman-
ska et al. (1993) and Georgakis and
Soames (2008) have also found branch-
es from medial circumflex femoral and
perforating arteries supplying the sciatic
nerve. They have used the terms
“nutrient artery” and “sciatic artery” re-
spectively for these branches in their
study. Hence we can say that the sciatic
nerve is also supplied by nutritional
branches from surrounding arteries in
addition to ACNI. We also feel that in
future studies an uniform system of no-
menclature could be adapted to avoid
this ambiguity.

In the present study, in 1.8% of cases the
sciatic nerve was supplied by a nutrient
branch from the superior gluteal artery.
In this case the sciatic nerve was show-
ing a higher division, and the nutrient
branch from the superior gluteal artery
was supplying the common peroneal
component, which was piercing the pi-
riformis muscle. The tibial component
arising below the piriformis muscle was
supplied by a nutrient branch from the
trochanteric anastomosis. The inferior
gluteal artery was absent in this case.
This finding concurs with the study done
by Sreenivasulu et al. (2007).

In the present study, the ACNI was stud-
ied in three segments. These three seg-
ments showed variations in the length.
The average length of segment ‘a’ was

Present Study

Karmanska et al. (1993)

Ugrenovic et al.
(2007)

Georgakis and

Soames (2008) Ugrenovic et al. (2012)

No. of limbs dissected - 66

No. of limbs dissected -
28

No. of limbs dissect-
ed - 48

No. of limbs dis-

sected - 20 No. of limbs dissected - 36

One ACNI form IGA — 57
cases (86.36%)

Two ACNI from IGA — 06
cases (9%)

Three ACNI from IGA — 01
case (1.8%)

ACNI as single recurrent
branch — 01 case (1.8%)

Nutrient branches from tro-
chanteric & cruciate anasto-
moses - 47 cases (71.2%)

Nutrient branches from artery
accompanying posterior cuta-
neous nerve of thigh — 23
cases (34.8%)

Nutrient branches from both
crucciate , trochanteric anas-
tomosis & artery accompany-
ing posterior cutaneous nerve
of thigh — 2 cases (3.03%)

4-8 nutrient arteries arise

from IGA, medial circum-

flex femoral, perforating &
popliteal

75% of cases the
anastomotic arterial
chain of human
sciatic nerve was
composed of
branches of IGA,
medial circumflex
femoral & first two
perforating arteries.

28 single sciatic
arteries were found
as14 from medial
circumflex femoral
artery, 11 from
IGA, 2 from first
perforating artery, 1
from internal pu-
dendal artery The extra neural arterial
chain of sciatic nerve is

In 5 limbs 2 sciatic

arteries were found
arising from medial
circumflex femoral

& IGA.

In 1 limb 4 sciatic
arteries were seen
—1from IGA, 2
from medial cir-
cumflex femoral, 1
from I** perforating.

composed of 2 to 6 arterial
branches of IGA, medial
circumflex femoral artery,
perforating arteries, poplite-
al artery.
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2.15 cm, ranging from 0 to 9 cm. The average
length of segment ‘b’ was 2.75 cm ranging from 0
to 10.2 cm. The segment ‘C” in the present study
has an average length of 0.98 cm, ranging from 0
to 5.5 cm. This segment corresponds to the intra-
fascicular vascular net studied by Mikusek et al.
(1997).

The average total length of ACNI was 5.9 cm,
ranging from 1.4 to 14 cm. Previous researchers
do not mention the morphological details of ACNI.

Presence of vena comitans makes identification
of blood vessel easier. This could be an important
factor in case of ACNI as its length ranges from
1.4 to 14 cm as seen in the present study. In our
study, 45.4% of cases the ACNI is accompanied
by vena comitans. This is surgically important, and
as mentioned by Adams (1942) in his historical
review of blood supply of nerves, the varices of
vena comitans can cause phlebogenic neuropathy.
However, Mikusek et al. (1997) is of the opinion
that the number of venous vessels draining blood
from fasciculi is much greater than the arterial ves-
sels.

In the present study, the ACNI which is an axial
artery of the inferior extremity and the chief artery
supplying the sciatic nerve is found in 98.48%.
Knowledge of the persistence of this axial artery in
adults is crucial because, if this axial artery per-
sists as mentioned by Cowan (2010), it may be at
the risk of aneurysm, and it may cause difficulty
during orthopedic manipulation, hip joint surgery,
transplant surgery and it may be associated with
developmental vascular deformities of the lower
limb. Persistent sciatic artery is a vascular variant
with a prevalence of 0.05%, according to Cavallo
et al. (2012).

Ugrenovic (2007, 2012) mentions the arterial
anastomotic chain on the surface of the sciatic
nerve in foetal limbs constituted by arteries like the
inferior gluteal artery, the medial circumflex femo-
ral artery, the first two perforating arteries and the
popliteal artery. In our study we have found nutri-
ent branches from trochanteric / cruciate anasto-
mosis and from the branch of an artery accompa-
nying posterior cutaneous nerve of the thigh form-
ing the surface blood vessels in the form of a deli-
cate arterial network around the sciatic nerve.
These anastomotic branches along with ACNI sup-
ply the upper 1/3 of sciatic nerve. Arterial anasto-

motic chains in adults are important as timely inter-
vention and perfect orientation of injured nerve
ends, while suturing of nerve after any trauma is a
crucial factor for minimising functional loss after
any peripheral nerve injury. The nutrient arteries
and pattern of surface blood vessels act as a guide
for the alignment of nerve ends in nerve suturing
techniques. Hence, knowledge of variations in vas-
cular supply of the upper one third of the sciatic
nerve would be of definite help to a surgeon deal-
ing with peripheral nerve surgeries.
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