A novel case of a pseudoaneurysm due to thermal injury

from a cement hip spacer
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ABSTRACT

Vascular injuries sustained during total hip replacements are associated with life- and limb-threatening complications. In
the present report, we have described a novel vascular injury of an external iliac artery pseudoaneurysm repaired with an
interposition vein graft. The vascular injury had been caused by heat from the curing process of a nearby cement hip
spacer. During the curing process of bone cement, in vivo temperatures of <70°C can be reached, with such tempera-
tures creating the potential for vascular injury. This case highlights the importance of limiting the exposure of sur-
rounding neurovascular structures to bone cement to reduce the risk of thermal injury. (J Vasc Surg Cases and Innovative

Techniques 2021;7:239-42.)
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Vascular injuries, although infrequently associated with
total hip replacement (THR), are associated with life- and
limb-threatening complications when they occur.
Vascular injuries can broadly be classified into one of
four categories. However, thermal injury to a vessel wall
from the use of bone cement has not previously been re-
ported. In the present case report, we have described a
novel injury of a pseudoaneurysm secondary to thermal
damage of the iliac vessel wall in a patient undergoing
a two-stage revision hip arthroplasty.

CASE REPORT

A 62-year-old woman was referred to our institution from a
rehabilitation hospital after a computed tomography (CT) veno-
gram, performed for increasing right lower leg swelling and hip
pain on mobilization, had demonstrated a large right external
iliac artery pseudoaneurysm. She was hemodynamically stable
and had no systemic features of sepsis, erythema or fluctuance
of the right groin or thigh, and no pulsatile groin mass on exam-
ination. Her white blood cell count was 7 x 10%/L, and the C-reac-
tive protein was 56 mg/L. Repeat CT angiography demonstrated
a 50 x 40 x 23-mm pseudoaneurysm arising from the posterior
aspect of the junction of the right external iliac and common
femoral arteries (Fig 1).

She had an extensive history of interventions to her right hip,
including a THR in 2006 for osteoarthritis, with three
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subsequent revisions because of acetabular loosening, open
reduction of a dislocation, and recent excision of the prosthesis
with placement of a cement spacer. Her medical history also
included right femoral and external iliac venous thromboses
and pulmonary emboli (for which she was receiving rivaroxa-
ban), type 2 diabetes, Turner syndrome, a previous right knee
replacement, hypertension, and hypercholesterolemia.

She remained hemodynamically stable on arrival to our insti-
tution; thus, intervention was delayed for 24 hours given the
rivaroxaban therapy. A diagnostic angiogram was performed
(Fig 2) to assess her suitability for endovascular intervention.
Endovascular intervention was found not to be suitable owing
to both the dimensions of the pseudoaneurysm neck and the
location of the pseudoaneurysm. The pseudoaneurysm origi-
nated from the distal external iliac artery, just proximal to the
common femoral bifurcation, which was 5 mm distal to the
inguinal ligament (high bifurcation). The diameter of the pseu-
doaneurysm neck was ~5 mm, with a length of <1 mm. The
patient subsequently underwent open repair of the pseudoa-
neurysm under general anesthesia. A longitudinal right groin
incision was made, with control of the right external iliac, super-
ficial femoral, and profunda arteries obtained via this incision.
Because of the high bifurcation, the inguinal ligament was
divided, 5000 IU of heparin was administered, and the vessels
were clamped. The pseudoaneurysm was decompressed,
revealing a large cavity posterior to the artery with bone cement
at the base, fed by a 5 x 5-mm defect in the posterior aspect of
the distal external iliac artery. On inspection, the artery demon-
strated significant degeneration and staining. Because of the
extent of arterial damage, an interposition graft was placed us-
ing an ipsilateral reversed long saphenous vein, end-to-end
from the healthy external iliac artery to the profunda artery.
The superficial femoral artery was reimplanted into the anterior
aspect of the vein bypass using 5-0 Prolene suture. The pseudoa-
neurysm cavity was washed out, a drain was left in situ, the
inguinal ligament repaired, and the wound was closed in layers.
Histopathologic examination of the involved iliac artery revealed
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Fig 1. Sagittal computed tomography (CT) angiogram slices demonstrating a large pseudoaneurysm (white
arrow) arising from the posterior aspect of the junction of the right external iliac and commmon femoral arteries.
A significant hematoma (black arrow) surrounds this, with bone cement seen posterior to pseudoaneurysm
(green arrow).

Fig 2. Diagnostic angiogram of right leg pseudoaneurysm, via left up-and-over approach, confirming the
presence of a large pseudoaneurysm, with a short and wide neck, not amenable to endovascular intervention.
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organic debris and metallosis. Microbiology (including for myco-
bacteria) revealed no growth. She recovered well and was dis-
charged on day 22 postoperatively. Repeat CT angiography at
6 and 12 weeks postoperatively demonstrated no pseudoaneur-
ysm and patency of her bypass.

The patient provided written informed consent for the report
of her case and clinical images.

DISCUSSION

Although described infrequently in the literature,
vascular injuries in patients undergoing THR are arguably
the most life- and limb-threatening complications asso-
ciated with the procedure." The risk factors for vascular
injury include revision procedures, left-sided procedures,
and intrapelvic migration of the acetabular components
of the prosthesis.>® Four broad classifications of vascular
injury have previously been described: (1) intimal tears
with subsequent thrombotic arterial occlusion; (2) injury
of major arteries occurring during hip replacements (ie,
puncture injuries or arterial lacerations); (3) false aneu-
rysms; and (4) heat-induced arterial thrombosis due to
polymerization of bone cement.“®® The clinical signs
and symptoms of these injuries can arise within the im-
mediate postoperative period or in delayed fashion as
demonstrated by our case. The most common manifes-
tations of vascular injuries include intraoperative hemor-
rhage, postoperative ischemic symptoms from impaired
flow or acute thrombosis, and delayed joint pain and soft
tissue swelling from pseudoaneurysm formation.®

A literature review of the 112 reported cases revealed 135
vascular injuries after hip replacements. Of these, pseu-
doaneurysms were the most frequently described (38%
of cases). Although many of the reports outlined thermal
damage as a common etiology of the vascular injury, no
studies had reported the occurrence of such an injury.
Most cases with cement-related injuries detailed punc-
ture or laceration to adjacent arteries from spicules of
bone cement. A case report by Frias Pérez et al® was
the sole article outlining a case of common femoral ar-
tery thrombosis secondary to thermal coagulation from
the heat produced in the curing process of the bone
cement.

Although no vascular injuries were sustained, Lowell et al'®
described a case of a bladder fistula occurring after THR.
They proposed that the heat generated during the curing
process in close proximity to the bladder was the cause of
the fistula, suggesting that thermal injury to hollow struc-
tures is possible!® Polymethylmethacrylate is a major
component of the bone cement used in orthopedic proced-
ures. The temperatures recorded during the exothermic
polymerization reaction have differed between in vitro and
in vivo studies. In vitro studies have demonstrated tempera-
tures of 70° to 120°C, and in vivo studies have demonstrated
temperatures of 40° to 50°C, with some reported data sug-
gesting that in vivo temperatures can reach =70°C."'?
Although few studies have investigated the effect of thermal
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injury to vessel walls, Vo et al'® described the dermal vascular

changes that occur after thermal trauma. Such changes
include thrombosis, vascular occlusion, necrosis, and rupture
of blood vessels when exposed to temperatures of 50°C. If
these data can be extrapolated to vessels in general, it would
suggest that rupture or damage to the arterial wall is
possible from the temperatures created during the curing
process of bone cement.

In the present case, the patient's multiple revisions
were a risk factor for vascular injury, as was the anticoa-
gulation therapy. Given the proximity of the distal
external iliac artery to the cement spacer, the signifi-
cant size of the defect, the degeneration and discolor-
ation of the remaining arterial wall, and confirmation
of metallosis in the histopathologic specimen, we
believe that the damage sustained was secondary to
thermal injury from the heat produced during the
curing process of the bone cement. The nature of
such an injury has not previously been described in
the literature. The potential for thermal injury to
vascular structures should be at the forefront of surgical
consideration when using bone cement, not only for
THRs, but also any surgical procedure in which it might
be required. Particular care should be taken to limit the
exposure of the material to the surrounding neurovas-
cular structures to reduce this risk, as observed in the
present case.

The authors thank the patient for providing consent for
her case and clinical images to be reported.
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