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Case report
External iliac pseudoaneurysm secondary to medial wall penetration
of an acetabular screw: a rare cause of total hip arthroplasty failure 15
years after implantation
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Vascular injury as a result of total hip arthroplasty (THA) represents an uncommon complication.
Although these injuries typically present acutely, delayed presentation has been reported. In this case, a
70-year-old female presented with groin pain and medial thigh numbness 15 years after a left THA. After
initially being misdiagnosed, repeat imaging revealed a large external iliac pseudoaneurysm as a result of
a transacetabular screw penetrating the medial acetabular wall. The patient underwent staged endo-
vascular exclusion of the pseudoaneurysm, percutaneous drainage, and revision THA. She had resolution
of her symptoms. To our knowledge, this is the only reported case of a late vascular injury related to an
aseptic THA with well-fixed components. Staged treatment with endovascular exclusion and revision
THA is a viable approach.
© 2019 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Total hip arthroplasty (THA) is one of the most successful or-
thopedic procedures performed. The incidence of THA continues to
rise [1-5], and in 2010, around 2.5 million Americans were living
with a total hip prosthesis. Despite the reported long-term success
of THA [6], failure with necessitated revision has been reported for
a number of reasons [7]. Vascular injuries as a result of THA,
however, are uncommon. The reported incidence has varied, but
vascular injury has been noted to occur in 0.08%-0.3% of cases [8-
11]. The focus in the literature, with regards to vascular injury
during THA, has primarily been on intraoperative injury. Although
most vascular injuries during total joint arthroplasty have been
reported to occur due to trauma from retractor placement or
closed potential or pertinent
ent, either direct or indirect,
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traction [12,13], in the series presented by Parvizi et al [11], direct
laceration constituted the most common reason for injury during
THA. These injuries are usually recognized intraoperatively [9,11]
and occasionally present in the early postoperative period [11].
Althoughmost attention has been paid to these acute injuries, there
have been several reports of delayed presentation of hematomas
and pseudoaneurysm (PSA) formation [14-16].

There have been many patient and operative risk factors iden-
tified for arterial injury during THA. One such risk factor is trans-
acetabular screw placement [17]. It has long been recognized that
placement of transacetabular screws must be done with caution
and that attentionmust be paid to the acetabular quadrant inwhich
these are placed [18-21]. Here, we report a case of symptomatic
external iliac artery (EIA) PSA formation secondary to a trans-
acetabular screw with medial wall penetration. This case is
unique in that the patient first presented 15 years after her index
procedure.
Case history

The patient is a 70-year-old female with a past medical history
significant for hyperlipidemia, overactive bladder, chronic low back
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Figure 2. T2-weighted midsagittal cut of the lumbar spine demonstrating multilevel
degenerative changes and canal stenosis, which is severe at L3-4.
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pain with occasional radicular pain, and bilateral THA and left total
knee arthroplasty. Her left THA had been performed 15 years prior
and she had done verywell. Shewas initially seen by an orthopedist
for left groin pain, with numbness and tingling to her left medial
thigh for several weeks. Hip examination at that time revealed
flexion to 100�, external rotation to 25�, internal rotation to 10�, and
abduction to 25�. There was some pain with range of motion, but
this was nonspecific and was felt to be radicular in nature, limiting
evaluation for iliopsoas impingement. Therefore, she was pre-
scribed oral steroids, cyclobenzaprine, and sent to physical therapy,
all without relief. She subsequently presented to the emergency
department (ED), where radiographs (anteroposterior [AP] pelvis,
and AP/lateral of the left femur) did not reveal any signs of loos-
ening or obvious hardware complication (Fig. 1). A magnetic reso-
nance imaging of the lumbar spine demonstrated multilevel
degenerative changes with areas of severe canal stenosis, most
notably at L3-4 (Fig. 2). This examination also noted inflammatory
changes in the left iliacus muscle which “may represent myositis.”
Examination at this visit was unremarkable and the patient had
normal, palpable distal pulses. No further workup was obtained on
this visit, and the patient was discharged with diagnosis of myositis
and radicular lumbar pain.

The patient returned to the ED 4 days later with similar com-
plaints as she was not improving. At that time, a noncontrast
computed tomography (CT) of the abdomen and pelvis was inter-
preted as inflammation of the iliacus, thought to be caused by a
prominent acetabular screw (Figs. 3, 4a, and b). Inflammatory
markers were also obtained and her C-reactive protein was 23.3
(normal <10.0) and erythrocyte sedimentation rate was 26 (normal
<30). Her elevated C-reactive protein and CT findings were attrib-
uted to myositis. The patient was again discharged and sent for
outpatient follow-up a week later. The patient’s pain was then
attributed to spinal disease and L4 radiculopathy given her com-
plaints of medial thigh radicular pain and numbness. She later
underwent L3-4 and L4-5 transforaminal epidural steroid in-
jections which were unsuccessful in relieving her pain.

Nearly 2 months later the patient returned to the ED where she
was given narcotics and a painmanagement physician performed an
injection of her hip. These interventions providedminimal relief. Her
vascular examination during these visits remained normal. Two
weeks later, thepatientbegantodevelopasymmetric left legswelling.
Venous duplex revealed a left common femoral vein deep vein
thrombosis (DVT) and a PSA in the left groin. She was started on
anticoagulationand referred tovascular surgery. Thepatient returned
to the ED 3 days later for worsening swelling, numbness, and pain. At
this visit, a CT-angiogramwas obtainedwhichwasnotable for a large,
13cm�7cmPSAof the left EIAwhichhadgrownsubstantially (Fig. 4c
Figure 1. (a) Anterior-posterior pelvis radiograph demonstrating bilateral total hip arthropla
malpositioned hardware in the left hip or soft tissue masses. (b) Frog-leg lateral view of th
and d). The medially penetrated left acetabular screw was noted to
extend into this lesion by over 2 cm (Fig. 4a and c, arrows). Significant
mass effect on the surrounding vessels was noted with displacement
and near-occlusion of the left EIA and compression of the femoral
vein.

Examination was notable for 1þ pitting edema to the entire left
lower extremity and decreased sensation to light touch along the
entire medial aspect of the leg. A painful, palpable mass within the
left groin was noted. Both femoral and pedal pulses remained
palpable at this time, and triphasic Doppler signals were present.
Vascular surgery performed an angiogram revealing active
extravasation into a large PSA and this was treated with two 9
mm � 5 cm covered stent grafts to exclude the PSA (Fig. 5). Then,
immediate ultrasound-guided aspiration of her large surrounding
hematoma extracted 240 cc of blood and the patient noted im-
mediate improvement in her pain.

The patient was then referred to orthopedics for removal
of hardware. Approximately 1 month after her endovascular pro-
cedure, the patientwas electively taken to the operating room,where
she underwent a femoral head ball and acetabular liner exchange
sty with no hardware complications. Of note, on this single view, there is no obviously
e left hip, again with no hardware complications or soft tissue masses.



Figure 3. (a) Coronal cut of noncontrast CT of the pelvis demonstrating significant medial wall perforation (>2 cm) of a left-sided acetabular screw. (b) Axial cut from the same
examination demonstrating the extent of medial screw penetration, and its termination in the asymmetric fullness within the left iliacus muscle.
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with removal of her 2 acetabular screws through a standard posterior
approach. The implicated screw was found in the anterior-superior
quadrant of the acetabulum [20]. After removal of the screws, there
was no bleeding through the screw hole or changes in her hemody-
namics. Her components were noted to be stable and were retained
(Fig. 6). She tolerated theprocedurewithout issue andwasdischarged
onpostoperative day 1. Onmost recent follow-up the patient is doing
well and reports resolution of her symptoms.

Discussion

Vascular injury following THA is a rare, but potentially cata-
strophic complication. In their 1990 review, Shoenfeld et al [22]
found that vascular injury associated with THA carried a 7%
Figure 4. (a) Axial cut of noncontrast CT demonstrating initial left external iliac PSA that w
Three-dimensional reconstruction of the same noncontrast CT scan demonstrating mass eff
months later showing large PSAwith screw in the center (blue arrow). (d) Three-dimensiona
the EIA compared to image B.
incidence of mortality and 15% incidence of amputation. Interest-
ingly, the same review found that 60% of these complications
occurred during primary arthroplasty and that the EIA was the
most commonly injured [22]. The majority of literature surround-
ing vascular injury in THA has focused on acute presentation with
fewer cases of delayed presentation being reporteddand one
delayed presentation described as iliacus hematoma (without a
named iliac artery injury) [16].

PSAs following THA have been reported in the EIA, common
femoral artery, profunda femoris artery, superficial femoral artery,
and the medial circumflex femoral artery [23]. Although PSA for-
mation can manifest acutely [24], they are unlike cases of arterial
laceration or thrombosis which are typicallymore clinically obvious
with bleeding and/or ischemia [25]. PSAs present in a more delayed
as underappreciated. Red arrow shows the location of the screw in the small PSA. (b)
ect in the area of PSA confused with myositis. (c) Axial image of CT angiogram done 2
l reconstruction of the CT angiogram demonstrating the large PSA and its mass effect on



Figure 5. (a) Large PSA seen as a large, circular contrast extravasation surrounding the artery. Arrow shows the acetabular screw. (b) Demonstration of the covered stent grafts
(arrow) after relining the injured external iliac vessels at risk, which is what occurred in this case.
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fashion with typically vague complaints of pain or surrounding
nerve compression. Mallory et al [14] reported a case of common
femoral PSA secondary to sharp Homan retractor penetration that
presented as progressive groin pain with a palpable mass 3 months
postoperatively. Similarly, Bechet et al [15] reported a PSA of the
common femoral artery 7 months after THA secondary to a cement
fragment in contactwith the artery. Proschek et al [23] also reported
on a patient who developed common femoral PSA as a result of a
malpositioned acetabular screw and presented with a painful groin
mass 2months postoperatively. Fukuhara et al [26] published a case
of external iliac PSA 2 years after revision THA, thought to be sec-
ondary irritation of the artery by an osteophyte. In their case, the
patient presented with thrombosis and acute limb ischemia. Other
cases of delayed presentation have been in the setting of infection
and migrating components [23,27].

External iliac artery PSA can also occur from infection [28-35],
acetabular periprosthetic fracture [30], acetabular component
migration [27,30-33,36], intrapelvic extravasation of cement [37],
prior irradiation [29], and a prominent osteophyte after revision
THA [26]. Acetabular screw irritation of the EIA has previously been
implicated in the formation of these lesions, but, to our knowledge,
this has been universally described in the setting of component
migration, and frequently concurrent infection [23,27].
Figure 6. Immediate postoperative anteroposterior radiograph of the pelvis demon-
strating removal of hardware with retention of original osteointegrated components.
The current case is unique in that it is the longest reported in-
terval for a PSA to follow apparently uncomplicated THAd15 years
after the index procedure. To our knowledge, this is the only re-
ported case of a late vascular injury related to an aseptic THA with
well-fixed components. This case is also unique in that it resulted in
mass effect and compression of both the femoral vein and nerve.
This contributed to the patient’s vague presentation and her
femoral vein compression was initially misdiagnosed as a DVT and
the femoral compression neuropathy was mistaken for lumbar
spine pathology. Femoral nerve involvement is an uncommon
finding in this setting. Given the rarity of this presentation, it is
perhaps not surprising that the patient’s diagnosis was delayed. It is
interesting to note that the patient’s pain and medial thigh
numbness preceded other objective clinical findings by nearly 2
months. Medial thigh numbness in and of itself is a unique finding.
The differential diagnosis for this pathology includes lumbar radi-
culopathy as well as obturator or femoral nerve (with saphenous
involvement) pathology or compression. The close anatomic rela-
tionship between these structures should be recognized and this
makes for a difficult diagnosis. Confounding findings (like lumbar
stenosis, in this case) can further confuse the clinical scenario. Ul-
timately, the patient was evaluated in the ED 4 times and by 2 or-
thopedic surgeons before the correct diagnosis was reached and
the correct management undertaken.

We chose to pursue endovascular exclusion of the PSA in this
case prior to orthopedic intervention. This approach is supported
by the literature as endovascular exclusion is associated with low
morbidity and is the least invasive approach to repair the vessel
[32,35]. Removing the implicated screw prior to exclusion would
lead to uncontrolled hemorrhage. Kong and Knight reported on a
case in which rapid blood loss was encountered after removal of a
transacetabular screw during a revision of a THA that had been
performed 10 years prior. The screw was replaced and provided a
tamponade effect but was found to have perforated the internal
iliac artery, and staged vascular bypass was successfully performed
[38]. In our case, preemptive PSA exclusion prior to screw removal
prevented this devastating scenario.

There are multiple learning points from this case. First, delayed
presentation of vascular injury associated with THA represents a
difficult clinical diagnosis in some patients. However, there have
now been well over 20 cases of arterial PSA as a result of THA re-
ported in the literature and many of these present in a delayed
fashion. Although more often occurring in septic cases with
acetabular component migration, our case demonstrates that this
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can also be an aseptic condition with well-fixed components. In a
patient presenting with vague complaints of groin pain or
discomfort in the trajectory of the femoral or saphenous nerve,
without other identifiable etiology, the diagnosis must be strongly
considered. Additionally, femoral vein occlusion as a result of mass
effect of the PSA is not uncommon in this setting and may be
mistaken for a DVT. Second, malpositioned hardware can lead to
complications not only acutely, but also in a much delayed fashion.
Therefore, when recognized, consideration should be given to
removal of clearly aberrantly positioned transacetabular screws, or
at the very least, this should prompt closer surveillance. It should
be noted that standard AP radiographs will be of low utility in this
setting. Galat et al [39] found in their cadaveric study that the inlet
and judet views are the most useful for identifying medial wall
penetration. Third, iliacus myositis is an uncommon finding in the
post arthroplasty patient and this should prompt providers to
consider further investigation with ultrasound or advanced imag-
ing. Last, while assumed, continued vigilance must be paid to the
quadrant in which acetabular screws are placed and their trajec-
tory. Finally, taken in conjunction with the case reported by Kong
and Knight, it is our recommendation that in similar clinical
scenarios, endovascular exclusion of the PSA should be completed
prior to removal of hardware, so as to prevent catastrophic
complication upon removal.

Summary

Vascular injuryas a result of THA is uncommon, and those injuries
presenting in a delayed fashion are limited to a handful of case re-
ports. This case report detailed a case in which a 70-year-old female
presentedwithgroinpainandmedial thighnumbness15yearsaftera
left THA. After initial misdiagnosis, she was found to have a large
external iliac PSA as a result of a transacetabular screw penetrating
the medial acetabular wall. She was managed with staged endovas-
cular exclusion of the PSA, percutaneous drainage, and revision THA.
The postoperative course of both procedures was uneventful. This
case demonstrates that in this scenario, staged treatment with
endovascular exclusion and revision THA is a viable approach.
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