Fatal vascular complication due to metallosis
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ABSTRACT

Metallosis is a well-known complication at the site of total hip and knee arthroplasty. Vascular involvement of this
complication is rare and generally results from vascular compression by a mass or pseudotumor. In the present report, we
have described a case of lower limb acute arterial ischemia due to arterial injury as a complication of metallosis with a
fatal outcome. (J Vasc Surg Cases and Innovative Techniques 2021:7:311-4.)
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Vascular complications in prosthetic hip surgery are
rare and have generally been related to the surgical pro-
cedure. They can be clear and evident early, such as
hemorrhage due to direct vessel injury or ischemia
related to traumatic arterial thrombosis. However, they
can also develop in the late postoperative period, such
as the formation of pseudoaneurysms and arteriovenous
fistulas. Metallosis has been described as a complication
at the site of total hip and knee arthroplasty, and, very
infrequently, metallosis has been responsible for a
vascular injury, generally resulting from compression by
a mass or pseudotumor."*

In the present report, we have described the case of
acute lower limb arterial ischemia due to arterial injury
as a complication of metallosis. The patient’s family pro-
vided written informed consent for the report of the pa-
tient's case.

CASE REPORT

A 74-year-old woman was admitted to the emergency depart-
ment of our hospital because of severe pain in her left thigh. She
was stable on admission, with normal blood and chemistry pa-
rameters. In 1999, she had undergone total left hip arthroplasty
to treat degenerative damage to the hip joint. Later, in 2012,
she had undergone left hip osteosynthesis for a femur fracture
to realign and secure the fragments in a position that would
promote callus formation (Fig 1). She was then lost to follow-
up. However, the patient reported that 2 months previously,
she had undergone surgery at another hospital (without
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providing a surgical report). Since then, she had experienced
several episodes of severe pain. The radiograph at admission
showed the absence of a hip joint and increased amorphous
densities in the periprosthetic soft tissue (Fig 2). It was observed
that the prosthetic material had been removed but without
replacement.

At 24 hours after admission, an increase in size and distension
was observed at the left thigh, with the absence of femoral,
popliteal, and distal pulses, and functional impotence of the
limb was evident. Of the blood and chemistry parameters
evaluated, a significant decrease in hemoglobin (from 12.7 g/dL
at admission to 61 g/dL), the occurrence of renal failure
(2.31 mg/dL), and acidosis (pH. 7.31) were observed. A computed
tomography (CT) scan showed a large mass with increased den-
sity areas inside, at the left side of the pelvis and thigh, with
resorption of both the proximal femur and the left acetabular
area. This mass encompassed vessels, causing occlusion of the
left common femoral artery, with distal recanalization through
the collateral vessels and a hematoma with active bleeding
(Fig 3). Emergency surgery was decided for hemostatic control
and vascular repair because of rupture of the common femoral
artery, which was evident on its posterior aspect. The rupture
required surgical repair using an iliofemoral bypass (external
iliac artery to superficial femoral artery) and reimplantation of
the deep femoral artery to the graft (Fig 4, A). Intraoperative
open biopsy of a part of the pseudotumor showed a blackish
mass with metallic remnants (Fig 4, B). Microbiologic study of
the samples resulted in negative findings. In the postoperative
period, she was hemodynamically unstable, requiring high
doses of inotropic drugs. She developed anuria, liver failure,
and, finally, multiorgan failure, and died 48 hours after surgery.

DISCUSSION

Metallosis refers to the deposition and accumulation of
metallic debris in the periprosthetic area that originates
by abrasion of metallic components and is a part of
what is known at present as an adverse local tissue reac-
tion (ALTR). An ALTR is a chronic inflammatory process
caused by metallic debris that appears as a consequence
of wear of the joint prosthesis or corrosion of the metallic
osteosynthesis material. The accumulation of micro-
scopic metallic debris in the soft tissues incites a foreign
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Fig 1. Abdominal radiograph after surgery in 2012 showing total right hip replacement without signs of
osteolysis of the cup but with moderate metaphyseal osteolytic involvement at the femoral level. A pelvic
basket can also be seen (antiluxation system).

Fig 2. Abdominal pelvis radiograph at admission in 2020. Red arrows indicate humerous signs of increased

amorphous densities in the periprosthetic soft tissues. The prosthetic material was removed but without

replacement.

body inflammatory reaction with a histiocytic infiltrate
and multinucleated giant cells. In an attempt to isolate
the immunogen, a fibrotic response occurs, and the his-
tiocytes that surround the particles release inflammatory
cytokines, which are responsible for local effects such as

synovial hyperplasia, periprosthetic osteolysis, implant
loosening, tissue necrosis, lesion-associated aseptic
lymphocytic vasculitis, and the presence of a mass or
pseudotumor.” Pseudotumors are defined as noninfec-
tious and non-neoplastic masses that arise from an
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the abdomen, pelvis, and lower limbs: active bleeding from the femoral artery (B), albsence of the left femoral
artery (C), and patency of the distal superficial femoral artery (D). Red arrows indicate numerous signs of
increased amorphous densities inside and at the edges of the pseudotumors.

External
Iliac
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-

Fig 4. A, Photograph of the iliofemoral bypass (external iliac artery to superficial femoral artery) and reim-
plantation of the deep femoral artery to the graft. Yellow arrow indicates some black debris in the background.
B, Photograph of fragment of the surgical bed. Yellow arrow indicates a blackish mass.
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inflammatory exudate encapsulated by fibrosis.® The
local inflammatory process causes infiltration of the
bone and periprosthetic soft tissues (ie, ALTR) but is
also responsible for systemic involvement. Systemic
involvement is referred to as an adverse reaction to metal
debris. Systemic findings can include cognitive, visual,
and auditory symptoms, cardiomyopathy, neuropathy,
and depression. ALTR will occur in 30% to 60% of symp-
tomatic and asymptomatic patients with metal-to-metal
hip implants.”® Symptoms can include pain, mass or
pseudotumor formation with or without cystic changes,
joint effusion, metallic friction noises, and functional lim-
itations. In radiographs, we can observe some signs that
can guide the diagnosis of metallosis, because amor-
phous increases in the density of the periprosthetic soft
tissues could reflect the presence of metallic debris
deposited in the joint, together with the inflammatory
process. Depending on their appearance, they have
been described as the “bubble sign” (areas of curvilinear
densities that resemble bubbles)® the “cloud sign”
(higher density, amorphous, and uniform areas that
resemble clouds)'® and the “metal line sign” (a rim of
linear increased radiodensity outlining a portion of the
joint capsule)” These signs will not always be present
and could depend on the extent and duration of the
metallosis. However, they are useful for the diagnosis
when they are evident.

Color Doppler ultrasound has been the initial imaging
method of choice in our practice for the assessment of
vascular lesions. However, for the present patient, owing
to the severity of the clinical presentation and location
of the injury, a CT scan was performed. CT evaluation of
metallosis provides a better assessment of the densities
that delineate the joints and metals and can identify
and quantify the areas of osteolysis. In cases of suspected
arterial injury, CT allows for an assessment of the severity,
location, and status of the inflow and runoff to determine
the treatment required. In our patient, the CT findings
also revealed a serious situation responsible for the he-
modynamic shock: a source of active bleeding. Treat-
ment of metallosis includes surgical intervention to
prevent progressive joint destruction. Surgery should
consist of debridement, subtotal synovectomy, removal
of all visible metallic debris, and removal of the pros-
thesis.” Depending on the specific cause, metallosis
can develop at any point postoperatively, from a few
weeks to many years later. Serologic tests, including ion
levels, will not provide useful information. Thus, the diag-
nosis can only be confirmed intraoperatively by macro-
scopic evaluation of the site and/or subsequent
histologic examination. In agreement with other investi-
gators, in our patient, we observed the accumulation of a
blackish material in the surgical bed.”™

Women have had eight times the rate of surgical revi-
sion for pseudotumors compared with men. Because
the histologic findings of ATLR samples were similar to
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the type IV hypersensitivity reaction mediated by T lym-
phocytes, it has been proposed that the increased sensi-
tivity to metal by women is related to the habitual use of
jewelry.”® However, allergic mechanisms alone cannot
explain all the responses to metal exposure. The individ-
ual susceptibility of the patients would play a funda-
mental role.> ATLR poses a risk of irreversible soft tissue
damage, which increases over time; thus, early diagnosis
is essential.'®

CONCLUSIONS

Injury to the femoral vascular bundle due to metallosis,
either by compression or, as in our patient, by direct
injury, is a rare complication after total hip replacement.
However, owing to its anatomic proximity, it should be
considered.
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