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Abstract
Introduction: The Bernese periacetabular osteotomy (PAO) is one of the most widely used surgical techniques in hip dysplasia. Sev-
eral modifications in the approach have been described in the literature. The iliocapsularis muscle is a valuable landmark in the PAO 
approach, owing to its constant presentation and being an element that may help protect neurovascular structures.

Objective: This study aims to describe this surgical technique through an anatomical-cadaveric study performing a split incision of 
the Iliocapsularis muscle and show the clinical results regarding the care of the motor branch of the femoral nerve and the lateral 
femoral circumflex artery.

Surgical technique: One cadaveric specimen was used for the cadaveric dissection. An oblique inguinal incision is performed. An 
anterior superior iliac spine osteotomy keeping the sartorius insertion intact is performed. The rectus femoris muscle is exposed, 
keeping its direct and reflex insertions intact. The iliocapsularis is dissected into two halves: a lateral one that remains in its position 
and a medial one that is rejected medially which protects the motor branch of the femoral nerve). Subsequent osteotomies described 
according to the original technique are carried out.

Methods: Prospective Cohort of patients with hip dysplasia operated by the same surgeon using the current technique between June 
2016 and July 2022. A directed physical examination was performed to evaluate the motor branch of the femoral nerve on the first 
postoperative day, and then during the follow-up period.

Results: 88 Bernese periacetabular osteotomies, no patients were excluded. 63.4% females, 27.7 (15-49) years old, 47.5 months 
(3-75) follow-up. One femoral nerve neuropraxia was secondary to a hematoma, which resolved completely. One self-limited pares-
thesia was detected in the territory of the lateral femoral cutaneous nerve.

Conclusion: Iliocapsularis split dissection provides adequate protection for the motor branch of the femoral nerve and the lateral 
femoral circumflex artery. 
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Introduction 

Hip dysplasia is considered a developmental alteration of the 
femoral head and acetabulum [1] and if left to evolve, the natural 
history of the disease can lead to the early onset of hip osteoar-

thritis and subsequent total hip replacement [2]. Different surgi-
cal treatments have been described to avoid the complications of 
this disease [2,3]. The Bernese periacetabular osteotomy (PAO) is 
one of the most widely used surgical techniques in adolescents and 
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Figure 1: Oblique inguinal incision according to the skin tension 
lines. ASIS and the pubis are used as landmarks. 

young adults due to its favorable results [4-6]: up to 88% and 75% 
of good and excellent results are reported, respectively [4].

The PAO was initially described by Ganz., et al. [3] as a proce-
dure that reorientates the acetabulum in three planes, keeping 
the posterior column intact, to provide adequate coverage of the 
femoral head. The original surgical technique is performed using a 
modified Smith-Petersen approach where the sartorius, the tensor 
fascia lata, both origins of the anterior rectus, and the iliocapsularis 
are detached [3]. Both the approach and the surgical technique 
have been modified since the first patient underwent this proce-
dure in 1984 [4].

The classic indication to perform a PAO is in patients with 
closed triradiate cartilage with symptomatic hip dysplasia that, if 
not corrected, has a poor prognosis with the development of ra-
diographic osteoarthritis (OA) [7]. The diagnosis is supported by 
radiography which shows an acetabular index > 10º, femoral head 
coverage < 80%, lateral center edge angle (LCEA) < 25° [1,8]. There 
has even been a reported association of radiographic osteoarthritis 
development with LCEA < 28º [9]. This procedure is contraindi-
cated mainly in patients with open triradiate cartilage, presence of 
secondary acetabulum, in advanced OA, in non-reducible sublux-
ation or dislocation, a secondary acetabulum, advanced OA, non-
reducible subluxation or dislocation, and severe limitation of the 
joint range [10].

The author developed a modified technique which is performed 
through an oblique inguinal incision where an approach is made 
with the preservation of the insertion of the tensor fascia lata and 
the rectus femoris muscle in its direct and reflex portions in addi-
tion to a dissection of the iliocapsularis in two halves: a lateral one 
that remains in its position and a medial one that is rejected me-
dially which protects the motor branch of the femoral nerve. This 
article aims to describe this surgical technique through an anatom-
ical-cadaveric study and show the results regarding the care of the 
motor branch of the femoral nerve with this technique.

Surgical technique 

This cadaveric approach for the PAO was performed in a left 
hip. The specimen was placed in a supine position. The anterior 
superior iliac spine (ASIS) and the pubis is identified and marked. 
An oblique inguinal incision is made according to the modified 
approach, parallel to the lines of tension of the skin, which gives 

cosmetically better results [11] (Figure 1). The external oblique 
fascia is identified and retracted proximally (Figure 2). The Lateral 
Femoral Cutaneous Nerve (LFCN) is identified (Figure 3). The fas-
cia over the tensor fascia lata is incised longitudinally avoiding the 
LFCN, and an ASIS osteotomy of approximately 2 cm is performed 
keeping the sartorius insertion intact. The sartorius with the ASIS 
osteotomy is rejected medially which protects the LFCN (Figure 4) 
and the tensor fasciae lata muscle belly is reflected laterally. The 
rectus femoris muscle is exposed, and retracted laterally, keeping 
its direct and reflex insertions intact (Figure 5). Then, the iliocap-
sularis is dissected into two halves: a lateral one that remains in its 
position and a medial one that is rejected medially which protects 
the motor branch of the femoral nerve (Figure 6). This contrasts 
with the classic technique, in which the iliocapsular is detached to 
expose the anterior iliopectineal bursa. Afterward, the identifica-
tion and subsequent osteotomies described according to the origi-
nal technique are carried out.
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Figure 2: The external oblique fascia (asterisk) is identified  
and retracted proximally.

Figure 3: Exposition of the LFCN (arrow). The ASIS, Sartorius (S) 
and the tensor fascia lata (T) are identified.  

Figure 4: The ASIS osteotomy with the sartorius (S)  
retracted medially, protecting the LFCN (arrow).

Figure 5: Iliocapsularis (I) exposition. The tensor fascia lata (T) is 
retracted laterally. The direct insertion of the rectus femoris (DR) 
and the reflex insertion are preserved. Psoas muscle is retracted 

medially. The LFCN remains isolated. 
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Methods

Prospective Cohort of patients diagnosed with hip dysplasia op-
erated by the same surgeon using the current technique between 
June 2016 and July 2022 in Santiago, Chile. A directed physical 
examination was performed to evaluate the motor branch of the 
femoral nerve on the first postoperative day, and then during the 
follow-up period.

All patients were in turn informed, signing their consent in ac-
cordance with the rules proposed in the Declaration of Helsinki.

Results

The main author performed 88 Bernese periacetabular osteoto-
mies in 71 patients, 63.4% (45) females, 27.7 (15-49) years old. 
They all underwent an anterior approach with a modified tech-
nique with preservation of the lateral insertion of the iliocapsu-
laris. No patients were excluded from the study. The patients were 
followed up for a period of 47,5 months (3-75).

Regarding neurological complications, one femoral nerve neu-
ropraxia secondary to hematoma, as the neuropraxia developed 2 
days after surgery, and resolved complete 4 weeks postoperatively. 
Paresthesia was detected in the territory of the LFCN in 1 patient 
which remitted spontaneously.

Discussion

Different modifications have been made to the original PAO 
technique with other objectives, including less intraoperative 
bleeding and surgical time, exposing deep tissue, and shortening 
scars [11].

In the original technique was described as a Smith-Petersen 
approach, the tensor was detached subperiosteally from the ilium 
up to the tubercle of the gluteus medius, sartorius muscle was el-
evated subperiosteally from the ASIS, and the direct head of the 
rectus femoris was detached from the anterior inferior iliac spine 
(AIIS) [3]. To date, the preservation of the abductor insertion at the 
lateral iliac wing, the insertion of the sartorius, and the direct head 
of the rectus femoris have already been described in the literature 
[12].

Classically, the iliocapsularis has been dissected off the ante-
rior hip capsule and retracted medially, protecting the ascending 
branch of the rectus femoris muscle and the lateral femoral circum-
flex artery. Completion of the dissection between the iliocapsularis, 
allows the surgeon to palpate the calcar femoris through the cap-
sule as well as the anterior surface of the ischium using closed scis-
sors, whereas medial dissection exposes the iliopectineal bursa 
[13]. However, no technique has described a split incision of the 
iliocapsularis in the PAO approaches.

Figure 6: Iliocapsularis incision. Medial (Mi) and lateral (Li) halves' bellies are marked. Mi is retracted medially to  
protect the motor branch of the femoral nerve (arrow) and the lateral femoral circumflex artery.
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BibliographyIliocapsularis muscle has been described as a constant structure 
in cadaveric specimens, differentiating from the psoas and rectus 
femoris muscle. The origin has been described from the inferior 
border of the anterior-inferior iliac spine (AIIS), and mainly arose 
from an elongated attachment to the anteromedial hip capsule, 
whereas the insertion has been consistently identified into the fe-
mur about 1.5 cm distal to the lesser trochanter [14], with fibers 
direction consistently running from superolateral to inferomedial, 
presenting a mean length of 116.8 ± 11.2 mm and a mean width of 
12.8 ± 3.1 mm in a recent cadaveric study by Mac Dermott., et al. 
[15].

It has been suggested the iliocapsularis muscle tightens the 
hip capsule, particularly important in dysplastic hips, where this 
muscle contraction would help stabilize the femoral head, based 
on increased thickness, width, circumference, cross-sectional area, 
partial volume, and decreased fatty infiltration of the Iliocapsularis 
muscle in the deficient acetabulum [16]. The constant presentation 
in human beings and increased size in dysplastic hips make this 
muscle a valuable landmark and protector of neurovascular struc-
tures.

Regarding neurovascular structures, the blood supply of the 
iliocapsularis came from branches from the lateral circumflex 
femoral artery, and small branches from the deep femoral artery 
which transversed iliacus and then penetrated the medial border 
of the distal portion of IC, whereas the innervation came from a 
thin branch of the femoral nerve which first penetrated iliacus and 
then emerged between iliacus and iliocapsularis medially [15]. De-
spite not seeing the branch of the lateral femoral circumflex artery 
in the approach, this structure is closely related to the branch of the 
femoral nerve, supporting the concept of protection of these neuro-
vascular structures with de medial half belly after the split incision.

This new PAO approach modification is simple and reproduc-
ible, giving a fast and proper exposure, demonstrating in this series 
of patients with this technique no neurologic injuries as a compli-
cation.

Conclusion 

The presented approach to dissecting the iliocapsularis muscle 
allows adequate space for the partial osteotomy of the ischium, 
providing adequate protection for the motor branch of the femoral 
nerve and the lateral femoral circumflex artery.
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