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ABSTRACT

Arterial thrombosis after total knee replacement (TKR) is a rare complication; however, it can lead to disastrous consequences.
We describe a case of an arterial occlusion after TKR in an 85-year-old female patient. Initially, the clinical presentation made us
consider Raynaud (she had a history of CREST) and complex regional pain syndrome, which delayed the diagnosis for 2 weeks.
Diagnosis and treatment were accomplished with angiography and the patient achieved a full recovery. The low frequency of
this injury may make diagnosis a challenge for the surgeon. In this case, partial occlusion of the arteries avoided more serious
complications.
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Trombosis arterial de diagndstico tardio que simula un sindrome de Siideck luego de un reemplazo total
de rodilla

La trombosis arterial luego de una artroplastia total de rodilla es una complicacion poco frecuente; sin embargo, puede tener
consecuencias devastadoras. Describimos un caso de una oclusién arterial después de una artroplastia total de rodilla en una
mujer de 85 afos. Inicialmente, la presentacion clinica nos hizo pensar en una manifestacion de la enfermedad de Raynaud (la
paciente tenia antecedente de sindrome de CREST). Entre los diagnésticos diferenciales también se planteé un sindrome de
dolor regional complejo, que retrasé el diagndstico durante dos semanas. Finalmente, el diagndstico y el tratamiento se realiza-
ron mediante angiografia. La recuperaciéon funcional fue completa. La baja frecuencia de esta lesiéon puede determinar que el
diagndstico sea un desafio para el cirujano. En este caso, la oclusion parcial de las arterias evité complicaciones mas graves.
Palabras clave: Artroplastia total de rodilla; trombosis arterial; lesién vascular; sindrome de dolor regional complejo; sindrome
de CREST.

Nivel de Evidencia: IV

INTRODUCTION

Iatrogenic vascular lesions in a total knee replacement are rare, the published incidence is 0.09-0.17%.'> While
the frequency is low, the consequences can be devastating and include the loss of the affected limb.

The most common types of vascular lesion are arterial thrombosis, arteriovenous fistula, direct vascular damage,
and the formation of (pseudo)aneurysms.** In the event of the suspicion of arterial thrombosis, one of the diagnos-
tic methods of choice is angiography, which may be useful for diagnosis before revascularization surgery or as a
definitive therapeutic option in selected cases. Treatment of arterial thrombosis may include oral anticoagulants or
surgical procedures, such as revascularization, thrombectomy, or angioplasty.
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CREST syndrome (calcinosis, Raynaud’s phenomenon, esophageal dysmotility, sclerodactyly, and telangi-
ectasia) is a type of limited cutaneous generalized sclerosis. Although the microangiopathy of this disease is
known, whose main presentation is Raynaud’s phenomenon, in recent years, the possibility of systemic sclerosis
affecting macrovasculature has been studied. It remains a controversial topic, but certain publications support
it.>7

We present the case of an 85-year-old patient with a history of CREST syndrome who underwent a scheduled
total knee arthroplasty and suffered a popliteal artery thrombosis diagnosed late—two weeks after surgery—and
after treatment achieved a complete functional recovery without sequelae.

CLINICAL CASE

An 85-year-old woman was diagnosed with a 19° right genu valgus (Figure 1). As a history, she presented
CREST syndrome, hypothyroidism, and arterial hypertension. A total knee arthroplasty (PFC® Sigma, DePuy,
Leeds, UK) was performed which lasted 75 minutes, there were no intraoperative complications (Figure 2).
No hemostatic cuff was used. At 6 h of the procedure, the patient reported intense pain in the leg and foot,
burning sensation with hypersensitivity in the foot, and coloration changes that lasted a few minutes and disap-
peared with analgesic agents. Initially, Raynaud’s disease was suspected due to her underlying condition, but
it was ruled out by the clinical presentation. The patient gradually improved during hospitalization and was
discharged.

Figure 1. Anteroposterior and lateral panoramic and focalized. Preoperative panoramic, anteroposterior and lateral
knee radiographs. Right genu valgum. Tricompartmental osteoarthritis.

m Rev Asoc Argent Ortop Traumatol 2022; 87 (1): 79-84 « ISSN 1852-7434 (online)



Arterial Thrombosis After TKR

Figure 2. Postoperative anteroposterior and lateral knee radiographs.
Total knee arthroplasty.

On day 10 of the surgery, she consulted again for intense pain in the leg, with marked hypersensitivity and no
fever or pain when moving the knee joint. Slight edema and coloration changes were observed on the anterior side
of the leg. No evident joint effusion, increase in temperature, or alteration of the surgical wound were detected
(Figure 3).

The patient was evaluated at the clinical emergency center and hospitalized for a suspected complex regional
pain syndrome. Among the differential diagnoses, a deep vein thrombosis was also proposed and ruled out with a
negative venous Doppler ultrasound. The results of the laboratory analyses were: erythrocyte sedimentation rate
98 mm/h and C-reactive protein of 115.

The patient continued with a regular evolution, without an accurate diagnosis. On day 14, another Doppler ultra-
sound was performed, this time arterial and venous, and partial occlusion of the popliteal artery and the tibiofibular
trunk was diagnosed. An angiogram was requested to complete the evaluation and indicate the possible treatment.

As shown in Figure 4, the popliteal artery had a partial occlusion of its middle and distal third with recanalization
in the tibiofibular trunk that presented a diffuse severe stenosis. The anterior tibial artery was permeable up to the
distal third where it was occluded, the fibular and posterior tibial arteries were permeable.
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Figure 3. Clinical evolution 10 days after surgery. The discoloration is observed in the anterior side of the leg and in the
distal region of the surgical wound. Mild edema in the lower limbs, without an increase in temperature or joint effusion.

Figure 4. A sequence of digital angiography images for diagnosis and treatment. A. Occlusive lesion of the popliteal artery.
B. Placement of the popliteal stent. C. Permeability in the popliteal artery with obstruction in the tibiofibular trunk (arrow).
D. Placement of the stent in the tibiofibular trunk. E. Posterior control showing distal permeability.
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A Complete® SE stent (Medtronic Inc., Santa Rosa, CA, USA) of 5 x 80 mm was placed with which the oc-
clusive lesion of the popliteal artery was covered to later perform an angioplasty for the chronic residual lesion.
In the posterior control, we observed a permeable popliteal artery without areas of significant residual stenosis
and persistence of the trunk lesion that was treated with a 3.5 x 30 mm Resolute Integrity® stent (Medtronic
Inc., Santa Rosa, CA, USA); a good final angiographic outcome was achieved, with no evidence of residual
stenosis.

The patient progressed favorably and the pain improved. In the annual postoperative control, knee range of
motion was 0-115°. The pain score, according to the visual analog scale, was 2/10 and the Knee Society Score
was 85/90. There were no complications from the vascular lesion. A control arterial Doppler ultrasound was
performed which revealed that the two stents placed (popliteal and tibiofibular trunk) were permeable, with
biphasic flow at normal velocity.

DISCUSSION

Popliteal artery thrombosis after total knee arthroplasty is a very rare but severe complication. It can manifest
with loss of sensation, pain, paleness or mottling of the skin, and pulse loss. It is important to administer treat-
ment as soon as possible to decrease the risk of sequelae and loss of the limb. While direct arterial damage with
heavy bleeding is usually diagnosed immediately during surgery, the diagnosis of the rest of the conditions,
including thrombosis, may be delayed.

In our case, the patient presented clinical signs that led to the suspicion of other conditions, mainly complex
regional pain syndrome, once the possibility of infectious complications or deep vein thrombosis was ruled out.

Complex regional pain syndrome, formerly known as Siideck syndrome, manifests itself as a painful condi-
tion that is not proportional to the event that triggers it, associated with different clinical manifestations, such
as edema, changes in sensitivity, color and temperature of the limb. Our patient came with severe and burning
pain, hypersensitivity, changes in skin color and temperature. These signs and symptoms, with no other diagno-
sis to justify them, led us to suspect a complex regional pain syndrome. Differential diagnoses of this condition
include infections, neuropathic pain, Raynaud’s disease, arterial insufficiency. Other diseases that could have
explained the condition are a microcirculatory disorder due to CREST syndrome or cholesterol embolism from a
broken popliteal plaque. The complementary studies to rule out these diseases allowed us to reach the diagnosis
of thrombosis of the popliteal artery. The accurate diagnosis was delayed, two weeks after surgery, an average
time similar to that reported in other publications (Table).®

Table. Average time until diagnosis according to the literature.

Injury Time until diagnosis
Hemorrhage Intraoperative

Thrombosis 12 days (from O h to 6 weeks)
Pseudoaneurysm 72.3 days (8 days to 12 months)
Arteriovenous fistula 24 days (6 days to 6 weeks)

In this case, the patient had a partial occlusion of the popliteal artery (30%), which allowed some distal perfusion
in the limb and avoided more serious consequences. Arterial thrombosis is due to the rupture of an atheromatous
plaque. Risk factors for plaque rupture are peripheral vascular disease, use of hemostatic cuff in a patient with
femoral or popliteal artery calcifications, and indirect trauma from manipulation of the joint. While the patient had
no risk factors before surgery, it is important to note the importance of these factors in selecting patients for surgery
and exposing them to such risks.

The case was satisfactorily resolved by angiographic interventionism, which allowed diagnosis and treatment
through the implantation of two stents.
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Treatment of these vascular complications has advanced in recent years. Although it depends on the type of
injury produced, open surgery has been confined to specific cases when direct repair or revascularization is re-
quired. Digital angiography is a tool of great diagnostic and therapeutic utility. Various repair techniques have
been described either by embolization, cauterization, and placement of stents that will depend on the type of
injury that has occurred. This is a safe method with a low rate of complications and a lower risk of infection than
in an open procedure, it is performed under local anesthesia, which allows a quick return to the patient’s reha-
bilitation program.’'°
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