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Introduction 

Acetabular reorientation by a so-called Periacetabular 
Osteotomy (PAO) has become the gold standard for treating 
Developmental Dysplasia of the Hip (DDH) or acetabular 
retroversion after physeal closure of the triradiate cartilage. 
The technique was described by Ganz, et al. in 1988 [1]. Some 
technical reϐinements were introduced over time, mainly 
concerning the surgical approach, but the basic technique of 
osteotomies, reorientation, and ϐixation has not changed since 
this ϐirst description. 

However, PAO is a challenging surgery, with a steep 
learning curve reϐlected by a major complication rate ranging 
from 6% to 37% [2]. Vascular complications account for 2.3% 
as reported in a recent review [3]. Arterial complications have 
rarely been reported, but the potential danger to internal iliac 
vessels and their branches has been highlighted by a few case 
reports [4,5] and cadaveric studies [6,7]. 

Pseudoaneurysms of the superior gluteal artery are 
extremely rare, however, they are more frequent than inferior 
gluteal artery pseudoaneurysms [8]. They are usually related 
to pelvic trauma, penetrating wounds, local inϐlammation, 

or infection [9]. Iatrogenic cases have been reported after 
intramedullary nailing of femoral fractures, iliac pelvic 
screw ϐixation for spinal deformity, pelvic stabilization using 
a C-clamp or iliosacral screw ϐixation, bone marrow biopsy, 
or revision total hip arthroplasty [10-17]. Usually, direct 
sharp contact with the pulsatile artery induces a dissection 
of the arterial wall, leading to the formation of a blood-ϐilled 
bag, enveloped only by the outer part of the arterial wall, or 
adventitia. Excepted the mass effect of the pseudoaneurysm 
which can be painful, it can also rupture, causing acute 
bleeding [18]. 

We report the case of a superior gluteal artery 
pseudoaneurysm following a PAO for DDH in a 25-year-old 
patient. To our knowledge, this is the ϐirst description of such 
an injury following a PAO. 

Consent was obtained from the patient before publication. 

Case description 
An otherwise healthy 25-year-old female patient, known 

for lumbar pain related to Scheurmann’s disease, developed 
left hip pain in the context of a bilateral severe developmental 
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dysplasia, which was asymptomatic on the right side. She was 
treated with a left periacetabular reorientation osteotomy with 
a simultaneous cervico-cephalic offset correction, performed 
by an experienced hip surgeon. A minimal-invasive anterior 
approach with a “Bikini” incision was performed followed by 
ischial, pubic, and iliac osteotomies to allow for a complete 
mobilization of the acetabular fragment, which was reoriented 
before deϐinitive ϐixation using three 3.5 millimeter cortical 
screws in a usual triangular way. Fluoroscopic controls during 
surgery were satisfactory and showed no complications. 
Because of a restriction in internal rotation, an arthrotomy 
was performed to correct the deϐicient anterior offset of the 
femoral head, using a T-shaped arthrotomy through the same 
approach. 

The initial post-operative period was uneventful. 

Three weeks after surgery, she presented in a level III 
emergency department with acute severe left gluteal pain. 
Clinical examination showed an already known lateral 
femoro-cutaneous hypoesthesia of the thigh, but no signs of 
inϐlammation of the scar or other neurological or vascular 
deϐicits. Laboratory data were normal. An antero-posterior 
pelvic X-ray and an axial left hip X-ray showed no secondary 
displacement of the acetabular fragment or the screws or any 
other complication (Figure 1). The diagnosis was a resurgence 
of pain after an increase in activity and the patient was 
released home with an adapted analgesic treatment. 

One week later, she presented again with the same 
complaints without a traumatic event and a well-conducted 
analgesic treatment. The physical exam and laboratory tests 
were normal. A native pelvic computed tomography scan 
(CT scan) found a swelling around the left piriformis muscle 
with a discrete mass effect on surrounding tissues, which was 
considered a postoperative hematoma. Analgesic treatment 
was increased but was still insufϐicient as she returned the 
next day with uncontrolled pain and additionally, a sciatic 
pain irradiating from the left buttock to the calf. 

Figure 2: Axial T2 view of the pelvic MRI showing swelling of the gluteus medius, 
piriformis, internal obturator, and iliac muscles on the left side. A mass eff ect can 
be seen behind the sciatic notch, interpreted as a hematoma (arrow).

Figure 3: Axial view of a contrast pelvic CT scan showing a mass eff ect starting 
from the superior gluteal artery and diagnosed as a pseudoaneurysm (black 
arrow). The white arrow shows the close proximity of the antero-posterior screw 
tip to the artery.

Figure 1: Antero-posterior pelvic X-rays three weeks post-operative with no sign of 
secondary displacement of the fragment or screws or other complications.

An outpatient examination by the surgeon concluded a 
possible lumbar implication or local sciatic compression. 
Lumbar and pelvic Magnetic Resonance Imaging (MRI) were 
obtained, showing no lumbar pathology but an important 
swelling of the left gluteus medius, piriformis, and internal 
obturator muscles. A mass effect behind the sciatic notch was 
identiϐied and considered a hematoma (Figure 2). 

Finally, a pelvic CT scan after contrast agent injection was 
performed to search for vascular complications. This showed 
a pseudoaneurysm of the superior gluteal artery located just 
at the level of a screw tip in the sciatic notch (Figure 3). The 
patient then underwent embolization of the superior gluteal 
artery with coils in the Interventional Radiology Department 
of the local University Hospital, which led to a rapid resolution 
of symptoms (Figures 4a,b). 

Follow-up at 4 months after surgery showed a complete 
healing of the osteotomy, good muscle function, and no further 
complications or symptoms. 

Discussion
PAO is an effective treatment to correct symptomatic 

acetabular dysplasia or retroversion by reorienting the 
acetabulum and seems to signiϐicantly delay the need for total 
hip arthroplasty in well-selected patients [1,2,19]. 

Complications of PAO, described as major and minor in 
the literature, are noteworthy. Clohisy et al. reported major 
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complications, including vascular complications, ranging from 
6% to 37% on 13 selected original case series including a total 
of 626 PAOs in 566 patients [2]. A review including more than 
2000 cases of PAO found that 2.3% of the cases presented 
vascular complications, including hematoma and major 
blood loss during surgery [3]. There have been two reports of 
obturator artery injury during a PAO, and both seem to have 
occurred when the pubic osteotomy was performed [4,5]. 
Cadaveric studies described how to avoid obturator artery 
injury during pubic and ischial osteotomy performed during 
PAO [7], and described the acetabular blood supply and its 
implication for PAO [6]. However, to our knowledge, no case 
of superior gluteal artery injury has been reported and no 
cadaveric studies performed to estimate its safeness during 
PAO. 

In cases with unexplained pain after a major hip or pelvic 
surgery, a high suspicion index should be kept for soft tissue 
or bony lesions. In this context, a CT scan of the hip should 

be considered as the complex anatomy of the pelvis may 
hide some structural abnormalities on standard X-rays. This 
imaging modality allows for control for eventual fractures, 
bone spikes, osteosynthesis material malposition, or other 
complications, as well as other pathologies of the close-lying 
gastrointestinal, urogenital, or gynecological structures [20]. 
The use of imaging after contrast agent injection, speciϐically 
CTangiography, can highlight vascular complications, such as 
hematomas or active bleeding as well as any other vascular 
lesions and give topographic information [9]. 

The superior gluteal artery is a branch of the internal iliac 
artery exiting the sciatic notch above the piriformis muscle, in 
close contact with the bone, to vascularize the gluteal muscles. 
The possibility of an anatomical variation of the intra-pelvic 
arteries was excluded in this case. 

A pseudoaneurysm of the superior gluteal artery is 
extremely rare and diagnosis is difϐicult because of an aspeciϐic 
clinical presentation and possible delayed presentation from 
the original injury. Taif and al. described a case of such an 
injury after a car accident with a left acetabular fracture 
treated conservatively, which presented with a painful 
swollen gluteal mass with radiation and numbness to the 
lower limb two years after the trauma [21]. The diagnosis was 
delayed because sciatic pain symptoms masked the arterial 
etiology, as in the present case. Nachbur et al. describe several 
mechanisms for arterial injury in hip surgery such as repeated 
trauma by screws, osteophytes, or cement that entered the 
pelvis during surgery [22]. 

In our case, the CT scan (Figure 3) as well as the 
angiography showed a very close contact between the tip 
of one of the screws and the pseudoaneurysm (Figure 4a). 
We hypothesize that the injury occurred either during the 
drilling process or because of an irritation of the artery by 
the screw tip, provoking the formation of a pseudoaneurysm 
which explains the increasing mass effect on the sciatic nerve 
causing neuralgic pain in the leg [22]. This problem is due to 
a rather horizontal orientation of the anteroposterior screw, 
which is usually oriented more proximally towards the sacro-
iliac joint. This orientation cannot be considered as wrong, but 
due to our present experience, we recommend aiming the drill 
bit more vertically, as the screw tip can overlap the opposite 
cortical bone, and could thus put nearby neurovascular 
structures at risk of acute or delayed injury if it is located in 
the sciatic notch. 

Conclusion
To our knowledge, this case is the ϐirst report of an 

iatrogenic pseudoaneurysm of the superior gluteal artery 
following PAO. 

Besides the symptoms related to local compression, as 
in our case, arterial pseudoaneurysms may rupture at any 
time and cause acute pain related to the hematoma or even 

Figure 4a: Subtraction image from the selective angiography of the left superior 
gluteal artery (interrupted white arrow) showing the pseudoaneurysm (black arrow) 
before embolization. The white arrow shows the tip of the antero-posterior screw in 
close contact with the superior gluteal artery.

Figure 4b: Subtraction image after coiling of the superior gluteal artery (black 
arrow), showing no residual pseudoaneurysm at the tip of the antero-posterior 
screw (white arrow).
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a potentially life-threatening hemorrhage and therefore 
represent a medical emergency. Endovascular embolization is 
the treatment of choice. 

According to the literature, the obturator artery is most 
likely to be injured during PAO, but injuries to other vessels 
may always happen. A delayed presentation of such injuries 
is typical and should therefore be kept in mind. In case of 
atypical pain, we suggest that a CT scan or MRI with contrast 
agent injection and vascular sequences should be included in 
the workup.
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