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Abstract Superficial femoral artery injury due to bone fragment of femoral fracture is often

Keywords overlooked as it occurs only in rare cases of femoral fractures and the onset of

= superficial femoral symptoms usually happen weeks or even months later. The deep femoral artery, in fact,
artery is more susceptible to injuries associated with femoral fractures. Moreover, a preexist-

= deep femoral artery  ing calcification lesion of the arterial wall might enhance the chance of such arterial

= pseudoaneurysm injury, a condition that we noticed in the case we are reporting. We will illustrate a rare

= proximal femur case of calcified superficial femoral artery injury complicating subtrochanteric femur
fracture fracture.
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Superficial Femoral Artery Pseudoaneurysm Post-Subtrochanteric Femur Fracture

Introduction

Vascular injury following proximal femur fractures, particu-
larly subtrochanteric fractures, is rare with an incidence of
0.2%." Such injury may be missed because of late presenta-
tion.? Orthopaedic surgeons should be mindful of delayed
onset of vascular injury resulting from proximal femur
fractures.

Vascular compromise in this anatomical region can be
caused by bone fragments formed either due to iatrogenic
reasons or after fracture, intramedullary nail locking screws,
drilling perforation, or movement of bone fragments during
reduction.? Depending on the vessel wall defect, the lesion
may cause a massive intraoperative bleeding or subacute
hematoma formation with arterial pseudoaneurysm
development.?

We report a false aneurysm of a calcified atherosclerotic
right superficial femoral artery (SFA) that was unrecognized
by the orthopaedic surgeon, subsequent to subtrochanteric
femur fracture with displaced lesser trochanteric fragment
and uneventful stabilization with open reduction and inter-
nal fixation using a cephalomedullary nail.

Case Presentation

A 75-year- old woman with history of type I diabetes mellitus
(DM) presented to the emergency department with localized
painful swelling of the proximal right thigh. She reported
recent, 3 weeks, history of orthopaedic procedure secondary
to full down subtrochanteric femur fracture with displaced
lesser trochanteric fragment (=Figs. 1 and 2) and uneventful
stabilization with open reduction and internal fixation using
a cephalomedullary nail (~Fig. 3). The procedure was com-
plicated by a massive bleeding.

The patient was clinically stable on examination. Her
mental status, blood pressure, pulse rate, respiratory rate,
and temperature were all normal.

Local clinical examination revealed a diffuse right leg
swelling up to the thigh region. However, peripheral pulse

Fig. 1 Preoperative X-ray show subtrochanteric femur fracture with
displaced sharp fragment of the lesser trochanter.
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Fig. 2 Preoperative X-ray showing calcified femoral artery with
disruption in continuity by sharp fragment of the lesser trochanter
before fixation.

Fig. 3 X-ray showing a cephalomedullary nail fixation of the proximal
femur fracture with sharp bone fragment still there.

could not be felt on both lower extremities with no signs of
acute ischemia. Laboratory investigations showed low he-
moglobin (7 mg/dL) with high creatinine (2 mg/dL) and blood
urea (80mg/dL) levels; her biochemical parameters were
otherwise normal.

A series of X-rays of both lower limbs along with duplex
ultrasound showed a false aneurysm of the right SFA, 3 to
4cm, with the presence of large hematoma and popliteal
deep vein thrombosis (DVT).

Because of relatively high renal parameters and an asso-
ciated risk of contrast-induced nephropathy, we thoroughly
discussed the case with the nephrologist in charge regarding
having a computed tomography (CT) angiography of the
patient. The patient and her family finally refused the CT
scan, not to take the possible risk.

Since our patient was vitally stable, with no signs of acute
ischemia in the affected limb, and without presence of any
pulsatile mass in the groin region, we decided to start
heparin to treat the DVT, our potential primary diagnosis,
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Fig.4 Injuredsite of superficial femoral artery laceration indicated by
the tip of the forceps.

along with blood transfusion to correct the hemoglobin
level; a total of 2 units was transfused.

A week later, we repeated the duplex ultrasound twice
with a different radiologist who confirmed that no DVT was
detected. However, the reported size of the false aneurysm of
the SFA had increased to 7 cm and the patient s hemoglobin
level dropped again to 7 mg/dL.

At this point, we took the decision for vascular surgical
intervention.

Intraoperatively (~Figs. 4-6) the common femoral artery,
SFA and the profunda femoral artery (PFA) were explored. A
longitudinal laceration, approximately 5 mm in length, was
identified in the posterolateral aspect of the SFA. A spike of
bone from the lesser trochanter was directly posterior to the
SFA lesion. A thin fragment of bone measuring approximately
3 x4cm was removed. A repair was then completed with
reversed long saphenous vein graft from the contralateral
limb. Finally, the wound was closed around a suction drain.

The patient was discharged 2 days later with no complications.

At a follow-up visit, 3 months later, the patient was seen in
a completely good condition, with no swelling in the affected
limb, and ambulatory with the help of a walker.

Discussion

Although it is rare, a vascular injury complication associated
with subtrochanteric femoral fracture can be life-threaten-
ing or might even cause limb dysfunction over the time.'
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Fig. 6 X-ray after vascular repair and excision of bone fragment. The
sharp bone fragment was excised after 2 weeks of fixation.

False aneurysm of the femoral artery in a 72-year-old man
due to a dislocated bone fragment was first described by
Abraham et al in 1975.% Subsequently more cases of groin
vascular injuries due to hip fracture treatment or displaced
spiked lesser trochanter fracture have been reported.>> In
approximately 80% of the cases, the deep femoral artery was
affected.?> Only few cases, however, involved the superficial
femoral vessels (~10.84%), while other arteries of the thigh
were injured in even fewer incidents.>>

Fracture of the proximal femur is common among elderly
patients; the incidence increases with age and level of
osteoporosis.® Typically, it is manifested with localized
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pain (68%) and swelling (92%) over the affected area.'
Additionally, the occurrence of atherosclerosis also increases
with advanced age, resulting in fragile vessels and injury
prone.’

Our patient contracted a laceration in a calcified right
SFA as a complication of a subtrochanteric femur fracture,
a less commonly involved vessel in such an injury. The
patient presented with extensive swelling in the right
lower limb with severe localized pain and low hemoglobin
level.

Vascular injury could be compression with blood flow
restriction, intimal flap injury with decreased distal flow,
intimal or atherosclerotic plaque rupture resulting in arterial
thrombosis or thromboembolism, or acute hemorrhage by
laceration or transection, which produces a pseudoaneur-
ysm or arteriovenous fistula.?

Vascular lesions may be caused by fracture fragments,
predominantly the diverted lesser trochanter.? Barquet et al
demonstrated seven noniatrogenic lesions produced by less-
er trochanter or other bone fragments, both in patients
undergoing conservative treatment and in patients who
underwent a surgical fixation.> Some authors, therefore,
recommend perioperative monitoring of the minor trochan-
ter with medial or proximal deviation, which may require
fragment reduction, fixation, or removal.

Our patient developed a late-onset complication of femo-
ral artery lesion with pseudoaneurysm formation due to a
dislocated lesser trochanter.

False aneurysm is preferably diagnosed by arterial duplex
or CT angiogram, which is less invasive than conventional
angiography; plain X-ray, however, is only helpful if the
vessels are calcified.?

Therapeutic modalities vary in the literature from endo-
vascular repair, thrombin injection guided by ultrasound or
venous patch and graft.

In our case, the bony spike of the displaced lesser tro-
chanter was removed and pseudoaneurysm was excised and
repaired with a saphenous venous graft.

Conclusion

Surgeons should pay attention to any displaced bone frag-
ments close to calcified vessels, especially in the evaluation
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of routine X-rays, as it represents a routine image following
fracture.

This could minimize the potential life-threatening risk of
delayed diagnosis. Duplex scan is recommended 2 weeks
after long bone fracture to exclude false aneurysm.
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