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Arterial embolism due to massive cement leakage during
total hip arthroplasty revision
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ABSTRACT

Total hip arthroplasty with cementing techniques leads to good clinical outcomes, but critical vascular
complications can sometimes occur due to cement leakage into the pelvis. In this report, we describe a
case of massive cement leakage that caused an arterial embolism. When exfoliating cement from an artery,
the surgeon should note not only direct injury to the vessels but also the potential for arterial embolism.
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INTRODUCTION

Although several reports have shown good clinical outcomes'? following total hip arthroplasty
(THA) with cementing techniques, critical vascular complications associated with the leakage of
bone cement into the pelvis have been reported. Massive bleeding due to pseudoaneurysm* and
perforation of a vessel by the cement are known vascular complications.” These complications
were due to direct injury of the vessels by leaked cement. To our best knowledge, there are
few reports of vessels complications due to indirect injury by cemented THA. In this report,
we describe a case of arterial embolism as a complication due to massive leakage of cement
used in THA.

CASE REPORT

Written consent was obtained from the patient for the publication of this report. A 70-year-old
woman with hip osteoarthritis experienced left hip pain and gait disturbance. She was healthy
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without internal comorbidities including diabetes mellitus or obstructive arteriosclerosis. She had
never smoked. Her previous medical history included a varus osteotomy at age 26 years old on
her left hip, and right THA at age 59 (Fig. 1a). In 2017, the surgeons at another hospital failed
a primary THA on her left hip. They found massive cement leakage into the pelvic cavity on
a postoperative radiograph (Fig. 1b). They performed contrast-enhanced 3-dimensional computed
tomography (CT). This imaging showed that the cement involved her left external iliac artery
(Fig. 1c). However, there was no pseudoaneurysm or hemorrhage at that time, nor was there
evidence that the cement leakage had injured other organs such as her bowel, bladder, or uterus
(Fig. 1d). She moved to our hospital to receive revision surgery. On our examination, we found
a solid, pulseless, tennis-ball-sized mass in her left inguinal region. The left femoral artery was
not palpable at the groin, but the dorsal artery of her left foot was palpable. Hip flexion was
right 50°/left 40°, abduction right 0°/left 0°.

Fig. 1 Radiographs before first revision surgery

Fig. 1a: Anteroposterior (AP) plain radiography before primary total hip arthroplasty (THA).

Fig. 1b: AP plain radiograph after primary THA.

Fig. 1c: 3-dimentional computer-tomography after primary total hip arthroplasty demonstrated the cement
surrounds the vessels. (The white arrow showed the leakage of cement, the black arrows showed the
external iliac artery)

Fig. 1d: The enhanced computer-tomography showed the location between the cement and the external iliac
artery. (The white arrow showed the leakage of cement)



355

Arterial embolism due to bone cement

The first revision surgery was performed four weeks after the primary THA. We incised
through the inguinal ligament and the external oblique muscle via the ilioinguinal approach. We
recognized that the external iliac artery and vein were compressed anteriorly by cement (Fig.
2a). A thin fascia lay between the blood vessels and the cement. There was no obvious vascular
injury (Fig. 2b). We were gradually delaminating the cement from blood vessels.

When incising the fascia, the cement could easily be removed manually. After its removal,
we retrieved the previous cup. When we checked the blood flow to her leg after we closed the
surgical incision, we found no pulse in her dorsal artery by ultrasound Doppler and diagnosed
acute arterial embolization of the external iliac artery. We re-incised the skin and inserted a
Fogarty catheter directly into the external iliac artery. We were able to remove a 7-cm-long
thrombus, and flow to the artery was recovered. After that, we remove the femoral component
in a decubitus position. Three days after the operation, we performed a routine ultrasonography
check for deep vein thrombosis and found deep vein thrombosis in the lower limbs from the
mid-level of the femur to the proximal part of the calf. After consulting the vascular surgeon,
We administered edoxaban tosilate hydrate until the next revision surgery. When assessing the
bone defect of the acetabulum, we recognized a widely deficient area of the anterior acetabular
wall (Fig. 3).

Fig. 2 Operative findings
Fig. 2a: The cement leakage compressed the vessels behind them. (The white arrows showed the cement leakage,
the grey arrows showed vessels)
Fig. 2b: There is no evidence that the vessels were injured directly after the removal of cement. (The white
arrow showed External iliac artery, the black arrows showed External iliac vein)
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Fig. 3 Radiographs before second revision surgery
AP radiography after removing cement and implants. CT images showed that the anterior wall of the acetabulum
widely defects. The axial CT each level as below; a. the teardrop level b. the center of acetabulum level, c. the
upper level of acetabulum level.

The second revision operation was performed 8 weeks after the first THA via the posterior
approach. When we exposed the bottom of the acetabulum, massive bleeding occurred from the
acetabular branch of the obturator artery. We called the vascular surgeons in an emergency. They
ligated the artery. After that, we reconstructed the acetabulum with a KT plate (Kyocera, Osaka,
Japan)®’ and X3 Rimfit (Stryker, Mahwah, NJ) and repaired the anterior wall with an allograft.
We used an EXETER stem (Stryker) as the femoral component. The operation time was 290
minutes, and the blood loss was 2,591 mL. At the final follow up one year after these operations,
the patient was able to walk with a cane but felt mild hip pain and numbness on her anterior
thigh. There was no evidence to indicate failure of blood circulation in her leg. Her Harris Hip
score was 65 points. The CT images obtained at the final follow-up are shown in Fig. 4.
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Fig. 4 Radiographs after second revision surgery
AP radiography after the revision arthroplasty. CT images showed that the anterior wall of the acetabulum was
reconstructed. The axial CT each level as below; a. the teardrop, b. the center of acetabulum, c. the upper level
of acetabulum.

DISCUSSION

There are some reports of vascular damage caused by the leakage of cement.**° Prior reports
showed the massive hemorrhage occurred because of the direct vessel injury by cement® or a
pseudoaneurysm, which is made by the friction of the vessel wall against the cement.* In our
case, the huge leakage of cement result in an arterial embolism and deep vein thrombosis indi-
rectly. To our best knowledge, there are few reports of arterial embolism by cement during THA.
Vascular embolisms are known to be one of the severe intraoperative complications in total knee
arthroplasty with cement.’® The mechanism of vascular embolism in total knee arthroplasty with
cement is considered to be as follows: first, the thermal injury from bone cement damaged the
arterial endothelial cells. It can be a significant trigger for thrombus formation. Second, reduced
blood flow by compressing the vessels activates the endothelial cells.!! The activated endothelial
cells bound to monocytes or neutrophils. These leucocytes trigger inflammation and make blood
clots.!?!®* Unlike total knee arthroplasty, in total hip arthroplasty, the vessels are rarely severely
compressed because there is sufficient space in the pelvic cavity. However, the blood vessels
could not escape the cement because huge leaked bone cement in this case.

A prior study reported that preoperative risk factor for leaking cement is severe acetabular
deformity, such as traumatic arthritis of hip, dislocated hip or any revision hip surgery.'* To
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prevent the cement complication, it is recommended that the surgeons do not excessively ream,
retain the transverse ligament in the acetabulum, and remove excess cement immediately.'>!® If the
surgeon broke the acetabular wall, the surgeons should reconstruct the defect in the acetabulum
with autograft or allograft bone.!”!

We experienced the major hemorrhage at the second stage revision because the external
iliac artery had adhered to the inner wall of the acetabulum. It is well known that the external
iliac artery lies close to the inner wall of the acetabulum.'® In revision surgery, sometimes it is
impossible to follow all blood vessels because halation in the CT images by implants (Fig. 1d).
In such cases, it is necessary to consult with a vascular surgeon and consider the preparation
of catheters and vascular prostheses to salvage the blood flow.

CONCLUSION

We experienced a case in which arterial embolism occurred following the leakage of a large
amount of cement during a THA procedure. When exfoliating the cement from an artery, the
surgeon should note not only direct injury to the vessels but also the potential for arterial
embolism.
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