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bstract

he iliac crest free flap is commonly used in maxillofacial reconstruction, and is typically supplied by the deep circumflex iliac artery (DCIA).
owever, the iliolumbar artery is an alternative blood supply that can potentially be used in such reconstructions. We describe the anatomy of

he iliolumbar artery and review publications about its clinical use. We raised four cadaveric iliac crest free flaps using both the DCIA and the
liolumbar artery to illustrate its use in reconstructing maxillofacial defects. It provided a longer pedicle for microvascular anastomosis than
he DCIA, was more versatile in orientation of the flap, and allowed the chance of anastomosing both pedicles to “super-charge” the flap’s
lood supply. We describe a patient in whom this flap was used successfully, which shows that the iliolumbar artery is a suitable pedicle to

ugment (or replace) the DCIA in an iliac crest free flap.

 2017 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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ntroduction

ince the development of microvascular surgery with free
aps, excellent functional and aesthetic results have been
btained after resection of maxillofacial tumours. Despite a
ide range of reconstructive options being available, it is still
ot clear which flap is the most suitable for certain defects.1

wo commonly used flaps for osseous maxillofacial recon-
truction are the fibular free flap and the iliac crest free flap.
he latter is normally pedicled off the deep circumflex artery

DCIA), but the iliolumbar artery is a possible alternative.
2
Since being reported by Winters et al in 1996, the

liac crest free flap supplied by the iliolumbar artery rarely
een described in reports of maxillofacial and reconstructive
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urgery. Here we explain how the iliac crest free flap can
e augmented by using either the iliolumbar or the DCIA
edicle, or both, which permits a potentially longer pedicle
or microvascular anastomoses, more versatility in orienta-
ion of the flap, and gives the opportunity to anastomose both
edicles to “super-charge” the flap’s blood supply.

The fibular free flap is usually used when osseous or
omposite maxillofacial reconstruction is required. It offers
elatively easy dissection of the flap, a long piece of bone,
nd a skin paddle with predictable perforators. However, the
ack of bony height can sometimes make dental rehabilita-
ion with implants challenging without further augmentation.
he donor site of the skin paddle can be closed primarily, but
ften requires a skin graft to cover it. Nevertheless recent
eta-analyses showed that the overall morbidity at the donor

ite for the femoral and iliac crest free flaps was similar.3,4
The iliac crest free flap is usually based on a pedicle
ormed by the deep circumflex iliac artery (DCIA) and vein.

hen compared with the fibular free flap, the iliac crest free

blished by Elsevier Ltd. All rights reserved.
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Fig. 1. Anastomosis (green arrow) of deep circumflex iliac pedicle (blue
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ap provides improved bony height and width, and if neces-
ary, a large bulky piece of muscle in the form of the internal
blique muscle pedicled from the ascending branch of the
CIA. In 1979 it was described as a possible free flap by
aylor et al,5 with the incorporation of a skin paddle in the
ame year by Sanders and Mayou,6 followed by its use in
andibular reconstruction by Urken et al7 The iliac crest

ree flap requires technically more difficult dissection than
he fibular free flap (particularly in obese patients), and when

 skin paddle is incorporated it is said to be immobile and
ore unreliable. It also has a relatively short pedicle, which

an be a particular problem when used for reconstruction of
he midface.1,8

ascular  anatomy

he iliac crest is supplied by multiple vessels including the
CIA, iliolumbar artery, fourth lumbar artery, and superior
luteal artery.9,10

CIA

he mean (SD) length of the DCIA is 6.2 (0.7) cm from the
nterior superior iliac spine and it has a diameter of 2.6 (0.4)
m.11,12 It should be noted that the pedicle can be lengthened

y taking a more posterior segment of the iliac crest, partic-
larly if a segment 2-3 cm from the anterior superior iliac
pine is left intact and not taken with the flap. The DCIA
ives off 1-4 muscular branches to the abdominal muscu-
ature including the ascending branch, which perforates the
ransverse abdominis muscle to go along the underside of the
nternal oblique muscle, which it supplies.13

After it has passed the anterior superior iliac spine, the
CIA travels between iliacus and transversalis fascia close

o the iliac crest (up to 2 cm below its superior edge) where
t provides branches to nourish the inner bony cortex. Where
t ends is controversial, as some authors have described a
erminal musculocutaneous perforator approximately 6 cm
osterior and 1.5 cm lateral to the anterior superior iliac
pine.13 However, Chen et al14 and Taylor et al5 showed that
t anastomoses with the iliolumbar artery before terminating
eparately (Fig. 1).

liolumbar  artery

he iliolumbar artery and its branches have been success-
ully used as both pedicled and microvascular free flaps for
rthopaedic and spinal surgery.10,13,15 Both cadaveric and
linical studies have shown that it supplies a distribution area
f the iliac crest of about 7.0 (2.2) cm, with the artery hav-
ng a reliable anatomical course without appreciable ethnic
ifferences.9,14,16 It usually originates from the internal iliac

rtery (96%), and less often from the common iliac artery or
he posterior trunk of the internal iliac artery.9,14,16 Thereafter
t passes between the obturator nerve, lumbosacral plexus,

(
a
D

rrow) to the iliolumbar pedicle (red arrow). The iliolumbar vessels emerge
ateral to the psoas muscle.

nd external iliac vessels before running under the psoas
ajor muscle and emerging from its lateral edge (Fig. 1).9,10

n most cases the artery runs between the iliac fascia and ili-
cus muscle to supply both the iliac crest bone (iliac branch)
nd the iliacus (muscular branch),1,10 thereafter anastomos-
ng with both the DCIA and the fourth lumbar artery.14,16

t is likely that the internal oblique muscle also has a vas-
ular supply from the iliolumbar artery, which allows it to
erfuse adequately if the iliolumbar artery, or the DCIA, or
oth are used for microvascular anastomosis.2 It should be
oted that anatomical variation has been described where the
ominant nutrient pedicle to the middle aspect of the iliac
rest was the fourth lumbar artery.14 However, this has not
een documented elsewhere.

At the lateral edge of the psoas muscle (clinically the most
roximal site of possible ligation of the iliolumbar artery
uring harvest of an iliac crest flap) the iliolumbar artery is a
.0 (3.9) cm long with a diameter of 2.0 (0.4) mm,1,14 which
s predictably narrower than at its origin with the iliac artery
here it is 3.7 (0.7) mm. The iliolumbar artery travels with

 single vena comitans, however there are venae comitantes
n 32.6% of cases, which join together at the lateral edge of
he psoas muscle. They drain into a variable venous system
ncluding the internal, external, common iliac, and ascending
umbar veins.14

linical  applications

inters et al showed that the iliolumbar artery can be used
uccessfully as a pedicle for reconstruction with an iliac crest
ap in spinal surgery.10,13,15 However, only a few papers have
escribed its use in maxillofacial free flap reconstruction.
inters et al described a case where it was used to supple-
ent (“super-charging”) the DCIA in the harvest of a large
14 cm) DCIA composite osseomyocutaneous flap.1 Chen et
l14 used it in two free flaps, and Liu et al17 used both the
CIA and the iliolumbar artery for a large mandibular recon-
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Fig. 2. Iliac crest free flap raised with the internal oblique muscle. The pedi-
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Fig. 3. Iliac crest free flap to reconstruct a left-sided segmental mandibulec-
tomy defect. Pedicles of both the iliolumbar and deep circumflex iliac arteries
can be used for microvascular anastomosis if required.

Fig. 4. Iliac crest free flap used to reconstruct a right-sided Class 2A maxil-
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le of the deep circumflex artery is considerably shorter than the iliolumbar
edicle.

truction. Sasaki et al18 also showed that the DCIA is not
lways predictable, and successfully used an iliac crest flap
ased on the iliolumbar artery because the DCIA was miss-
ng. Our search of publications showed no other papers in
hich the iliolumbar artery had been used as the sole pedicle

or a iliac crest flap in maxillofacial reconstruction but, given
ts success in spinal surgery, it can be deduced that it is a
iable option in the head and neck as well.

We dissected four iliac crest free flaps in two cadavers to
valuate the possibility of an iliac crest free flap supplied by
he iliolumbar artery, with or without the DCIA. After we
ad identified the DCIA and dissected the pedicle posteri-
rly, the iliolumbar artery was relatively easy to find using
he anatomical pathway of the vessels described earlier. A

 cm segment of iliac crest was harvested, and we preserved
bout 2 cm of crestal bone adjacent to the anterior superior
liac spine. The mean (range) length of the DCIA pedicle
as 4.1(3.9 −  4.3) cm, and that of the iliolumbar arterial
edicle was 6.2 (5.5 −  6.5) cm (Fig. 2). The harvested flaps
ere inset to reconstruct maxillectomy and mandibulectomy
efects. Fig. 3 shows the iliac crest free flap set into a left
andibulectomy defect, where the iliolumbar artery has a

onger pedicle than the DCIA. In Fig. 4 the iliac crest free
ap is inset into a right-sided Class 2b maxillectomy defect
Brown et al).19 The increased length of the pedicle of the
lilolumbar artery is particularly useful in the reconstruction
f midface defects where access to cervicofacial donor ves-
els for microvascular reconstruction can be difficult. Both
gures clearly illustrate the natural contour of the DCIA in
econstructing maxillofacial defects, while also providing an
xcellent source of bone for oral rehabilitation.

ase  report
 65-year-old man presented to the Maxillofacial Surgery
epartment at St George’s Hospital in 2015 with a T4N2cM0

c
a
l

ectomy defect. The length of the pedicle of the iliolumbar vessels can help
o reach the cervicofacial vessels for anastomosis.

quamous cell carcinoma of the left mandibular alveolus. He
as treated by left segmental mandibulectomy, left modi-
ed radical neck dissection, right selective neck dissection,
nd reconstruction with a left iliac crest free flap. The flap
as harvested in the standard manner by identification of

he ascending branch of the DCIA after the internal oblique
uscle had been raised. However, when we traced the DCIA

edicle out to the external iliac vessels the pedicle was both
hort and small. We marked out a 5.5 cm section of the iliac
rest 2 cm posterior to the anterior superior iliac spine, and
steotomised it, preserving a cuff of iliacus muscle. Before
e ligated the pedicle we traced it posteriorly to where the
ore substantial iliolumbar artery pedicle was, and dissected

t free from the surrounding tissues. The iliolumbar pedi-

le was ligated at the lateral border of the psoas muscle,
nd then the flap was raised before the DCIA pedicle was
igated at its junction with the external iliac vessels. With
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iliac artery: clinical considerations in raising iliac osteocutaneous free
flaps. J Reconstr Microsurg 1999;15:527–30.
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icrovascular surgery we used both pedicles. The iliolumbar
rtery was anastomosed to the facial artery, the DCIV to the
tump of the internal jugular vein, and the iliolumbar vein
o the external jugular vein for additional venous drainage.
he patient made an uneventful recovery and was discharged

rom hospital 12 days later.
This case illustrates the versatility of having two pedicles

or the iliac crest free flap as more options were available for
ts orientation and microvascular anastomosis. More impor-
antly, the DCIA pedicle was short, but a vein graft was
voided by using the iliolumbar artery.

onclusion

he iliolumbar artery is a suitable pedicle to augment (or
eplace) the DCIA and supply an iliac crest free flap. The
essels have sufficient length and diameter, and are easy to
dentify and dissect in the loose connective tissue that overlies
he iliac muscle. Its predictable anatomy makes the iliolum-
ar artery a useful addition to the reconstructive surgeon’s
rmamentarium. Although it is not well described, we have
llustrated how the iliolumbar artery can be used successfully
or complex maxillofacial reconstruction.
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