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Abstract Vascular injury as a consequence of dislocated
bone fragments after hip fractures is a rare complication. We
report a case of a 78-year-old male who developed a
pseudoaneurysm of the profunda femoris artery during reha-
bilitation after intramedullary fixation for a pertrochanteric hip
fracture. As this procedure was minimally invasive, open re-
position and fixation of the dislocated lesser trochanter were
not performed. The pseudoaneurysm was diagnosed through
duplex ultrasound and CT angiography and treated with
thrombin injections and an endovascular Wallgraft covered
stent. The imaging features are described in the article. Al-
though a pseudoaneurysm is a rare complication after hip
fractures, the development should be considered, in particular
when symptoms such as pulsatile swelling or venous engorge-
ment are presented.
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Introduction

Around 90 % of hip fractures occur in the elderly
(age>65 years) because of secondary causes such as a
reduction in bone mineral density, poor balance and envi-
ronmental hazards [1]. It is estimated that the lifetime risk
for hip fractures is 18 % for females and 6 % for males
[2]. Fractures of the trochanteric complex are classified as
simple pertrochanteric fractures (A1), multifragmentary
pertrochanteric fractures (A2) and intertrochanteric frac-
tures (A3). Depending on the fracture type, management
of these fractures involves fixation with an intramedullary
fixation device or dynamic hip screw. As these procedures
are minimally invasive, open repositioning and fixation of
a dislocated lesser trochanter are often not performed.
Postoperative complications may affect around 20 % of
patients with hip fractures [3]. However, vascular injury,
which might be caused by the trauma itself, during sur-
gery or during the postoperative course, rarely occurs. On-
ly several of these cases have been published as a conse-
quence of the latter cause [4–8].

In this article we describe the case of a 78-year-old
male who developed a pseudoaneurysm of the profunda
femoris artery during rehabilitation after intramedullary
fixation for a multifragmentary pertrochanteric hip frac-
ture (A2). Although a pseudoaneurysm is a rare compli-
cation after hip fractures, the development should be
considered, in particular when symptoms such as pulsa-
tile swelling or venous engorgement are presented. Ear-
ly recognition could prevent an increase of the
pseudoaneurysm diameter and therefore provide a higher
therapy success rate.

The article is not based on a previous communication to a society or
meeting.
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Case report

A 78-year-old male with an extensive history of cardiac prob-
lems, type II diabetes and renal dysfunction visited our emergen-
cy department after falling on his left hip. He was unable to bear
any weight on it directly. During physical examination, his left
leg was shorter and in external rotation. No swelling was objec-
tified. A radiograph of his hips and pelvis showed a
pertrochanteric femoral fracture on the left side with a dislocated
lesser trochanter. It therefore includes a multifragmentary
pertrochanteric hip fracture (A2 fracture). An intramedullary
Gamma nail was placed the next day (Fig. 1). No complications
occurred during the postoperative course, after which the patient
was transferred to a rehabilitation clinic on the 10th postoperative
day. At the time of discharge, the patient was feeling well, and
although the wound was leaking exudate, it had no signs of
infection. However, 4 weeks after the operation, the wound
was still leaking exudate, and the wound culture showed an
infection, which was successfully treated with antibiotics. The
following months were without pain or complications.

Five months after surgery, however, the patients returned to
our hospital with nonspecific pain in his left leg and the

inability to stretch and walk. Although a swollen leg was seen
for the first time since the operation, there was no erythema.
Differential diagnoses were infection, deep venous thrombosis,
arthrosis or dislocation of the Gamma nail. A radiograph of the
patient’s left hip showed an unaltered position. Deep venous
thrombosis was ruled out with duplex ultrasound; however, a
large pseudoaneurysm of the profunda femoris artery (10 × 4
cm), pressing on the femoral vein (upper part of the profunda
femoris artery), was seen. There was active flow in the
pseudoaneurysm, including a partial thrombus (Fig. 2). Addi-
tionally, CT angiography was performed (Fig. 3).

The patient underwent thrombin treatment (2 ml), after
which no circulation was seen in the pseudoaneurysm. How-
ever, after 4 days, the patient again underwent thrombin treat-
ment (4 ml) as the pseudoaneurysm appeared not fully clotted.
However, persistent flowwas again presented in the aneurysm
during duplex ultrasound. Therefore, an endovascular
Wallgraft covered stent was placed through a 12-French
sheath. The procedure was completed with technical success
(Fig. 4). Due to preexistent kidney dysfunction, the patient
was pre- and post-hydrated. Several hours after stent place-
ment, the patient suddenly became dyspnoeic and was trans-
ferred to the coronary care unit under the suspicion of acute
congestive heart failure. However, the patient ended up in the
cardiopulmonary resuscitation setting, which eventually was
discontinued. Unfortunately, an autopsy was not obtained.

Discussion

With an incidence of 0.21 %, the formation of a
pseudoaneurysm after a hip fracture is a rare complication
[9]. While such vascular injury is mostly described because
of trauma or during surgery, it is rarely reported as a conse-
quence of dislocated bone fragments. The incidence of
pseudoaneurysm due to the latter course is probably even
lower after pertrochanteric fractures than hip fractures in gen-
eral as these fractures often include a dislocated lesser trochan-
ter and intertrochanteric fractures do not include this. Recon-
struction images show that the lesser trochanter migrated cra-
nially and lay against the pseudoaneurysm. Together with the
clinical symptoms, these images suggest that pseudoaneurysm
formation was a consequence of direct contact with a sharp
part of the dislocated lesser trochanter. It could be hypothe-
sized that the iliopsoas muscle dislocated this fragment crani-
ally because of repeated hip flexion [4]. While this is the most
likely cause, the possibility exists that the pseudoaneurysm
was caused by the trauma or during surgery. Although we
objectified the swelling for the first time, 5 months after sur-
gery, the pain existed several weeks before presentation. It is
therefore hypothesized that there was no sudden onset, but a
gradually increasing swelling.

Fig. 1 A 78-year old male with a pertrochanteric hip fracture and
dislocated lesser trochanter. An intramedullary Gamma nail was placed.
1, Intramedullary Gamma nail; 2, dislocated lesser trochanter; 3, femoral
head
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While a pseudoaneurysm is a rare complication of hip frac-
tures, the complication is often not recognized on short notice
because of nonspecific symptoms such as pain and edema,
which show similarities with the general course after hip sur-
gery. For this reason, the development of a pseudoaneurysm
should always be considered, in particular when symptoms
such as pulsatile swelling or venous engorgement are present-
ed. The preferred diagnostics are arterial duplex ultrasound
and CT angiography. There is no role for standard duplex
ultrasound or CT angiography at the time of trauma in order
to exclude a silent arterial injury due to the low incidence of

vascular injury after hip fractures (0.21 %). In addition, con-
sidering the hypothesis that the swelling gradually increases, a
pseudoaneurysm might not be found at the time of trauma.
Performing these diagnostics is therefore always an individual
choice. Depending on the location of the pseudoaneurysm,
treatment is achieved through thrombin injections, open or
endovascular repair. As the cause of the pseudoaneurysm is
a dislocated lesser trochanter, resection of this fragment theo-
retically seems the definite therapy. However, this is an indi-
vidual assessment, dependent on the location of the fragment
and patient comorbidities.

Fig. 2 A 78-year-old male with a
large (10 × 4 cm)
pseudoaneurysm of the profunda
femoris artery shown on duplex
ultrasound. 1, Common femoral
artery; 2, pseudoaneurysm;
3, profunda femoris artery;
4, superficial femoral artery

Fig. 3 A 78-year old male with a
large pseudoaneurysm shown on
CT angiography. 1, Lesser
trochanter; 2, pseudoaneurysm;
3, superficial femoral artery;
4, common femoral artery;
5, superficial femoral artery;
6, profunda femoris artery;
7, pseudoaneurysm; 8, lesser
trochanter; 9, intramedullary
Gamma nail
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Fig. 4 A78-year-oldmale during
endovascular stent placement for
his pseudoaneurysm. 1, Common
femoral artery; 2, superficial
femoral artery; 3, profunda
femoris artery with
pseudoaneurysm; 4, undilated
stent in the profunda femoris
artery with less flow in the
pseudoaneurysm; 5, dilated stent
in the profunda femoris artery
without flow in the
pseudoaneurysm
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