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A B S T R A C T 

Introduction 

 

The use of metallic materials is essential in orthopedic surgery, as most 

of implants and tools are metallic. In traumatic situation, osteosynthesis 

requires metallic foreign bodies for internal or external fixation such as 

screws, nails, Kirschner wires, etc. One of the complications of 

Kirschner wires is the migration, described over one hundred times since 

1943 [1, 2]. Usually, when an orthopedic material migrate, it stays near 

its anatomical site, such as shoulder materials moving to the chest [1, 3, 

4]. In this article, we reported a case of a metal tip migration from the 

lower limb to the right ventricle, after a traumatic tibial fracture. The 

patient was informed that data concerning this case would be submitted 

for publication and fully agreed. By reporting similar cases described in 

the literature, we proposed guidelines in such situations. 

 

Case Report 

 

A 70-year-old man came for a consultation in our hospital at day 14 after 

a lower limb surgery. He had no previous history of surgery, coronary 

angiography, veinous or arterial catheter, or ballistic trauma, and he 

didn’t report any accidental impact of a metallic foreign body. Fourteen 

days earlier, he had a tibial pilon fracture while skiing, and was operated 

in the nearest hospital. His fracture was fixed with a pilon locking 

compression plate and screws (Figures 1A & 1B). A cutaneous non-

union was observed, and at day 21, the hardware was exposed. All the 

hardware was removed and an appropriate antibiotherapy was 

introduced. His lower limb was then immobilized in a posterior short leg 

splint for 2 months and no secondary displacement was observed. Six 

months later, his leg had normal function and he went back to sports 

(Figures 1C & 1D). 

 

A few months later, during a regular cardiac check-up, a ventricular 

extrasystole was discovered and the patient underwent an exercise stress 

test, a coronary angiography and a heart MRI. These tests revealed a 5x3 

mm metallic foreign body, at the inferoapical wall of the right ventricle. 

The cardiac outcome was nevertheless positive (Figure 2). After two 

years of follow-up, the metal tip is still firmly fixed to the right ventricle, 

without any migration. His cardiac function is stable. 

Case: We report a case of a metallic foreign body migration from the lower limb to the right ventricle. A 

metal tip of 5x3mm was discovered during a cardiac investigation for a ventricular extrasystole. A few 

months earlier, the patient had a tibia osteosynthesis for fracture.  

Conclusion: We propose guidelines in case of a cardiac foreign body detection. A conservative treatment 

or surgical removal can be discussed depending on the clinical features, the anatomical situation and the 

shape of the foreign body. 
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Figure 1: A, B) Leg X-rays at day 21 of the leg fracture with 

osteosynthesis material; and C, D) X-rays at 8 months after material 

removal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: A) Thoracic x-ray, B, C) MRI and D, E) CT-scan images at 5 

months after material removal: the metal tip was found in the right 

ventricle (white arrow). 

 

Discussion 

 

The cardiac migration of foreign bodies is a rare but dangerous 

complication. In orthopedics, it has been described in many 

circumstances. The most frequent situations are shoulder or 

sternoclavicular surgeries in which many Kirschner’s wires cardiac 

migrations have been reported [2, 3, 5-10]. Some migrations from other 

anatomical sites have been reported after orthopedic surgery: hip, 

patella, hand and wrist [11-18]. Our case might be the first to report a 

migration from a leg. Our patient had no previous medical and surgical 

history. He didn’t have any accident involving metallic splinters. 

Besides, he had no scar on his entire body that could have suggested an 

inlet of a foreign body. Two cases of metal tips cardiac migration from 

traumatic transcutaneous entry have been described; these tips were 

found in the heart a few days later [19, 20].  

 

Migration of foreign bodies directly introduced in the vascular system 

have been described [21]. In such cases, it can easily be brought to the 

heart by venous blood circulation. For orthopedic hardware, after 

osteosynthesis, the mechanism remains unclear. The foreign bodies were 

found in the right heart in most cases; this arrival site may suggest the 

implication of venous circulation in the migration mechanism. Some of 

them were found in the pulmonary artery, the aorta or the lungs [21-23]. 

The delay of the migration is variable, from one day to 24 years. The 

diagnosis was based on the successive X-rays of the operated site and a 

thoracic image such as an X-ray, CT-scan or MRI. In order to prevent 

such migration, it is recommended to realize a reliable osteosynthesis. If 

Kirschner wires or cables are used, its ends should be bent. If a fragment 

falls from the hardware or from a tool, it must be removed immediately. 

Once the fracture is strong enough, temporary materials should be 

removed, especially from shoulders. 

 

On the follow up X-rays, if a migration from the initial surgery site is 

observed, a chest X-ray can be realized, as migrations to the thoracic 

sites can be fatal. The most frequent complications were tamponade, 

arrhythmia and even death [2, 3, 5, 6, 8-10, 13, 14]. Some patients 

complained about pain, but most of them had no symptom [18, 20]. In 

the case of a foreign body migration to the heart, several treatments have 

been proposed. If the patient had no physical complain, a clinical and 
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radiological follow-up was proposed [5, 6, 9, 19, 20]. However, if 

symptoms were observed or if the foreign body was directly threatening 

the cardiovascular integrity, a surgical removal was performed. Surgical 

removals consisted of a thoracotomy or sternotomy, with or without 

cardiopulmonary bypass [2, 3, 10, 12-14, 17]. Thus, we think that a 

frequent follow-up should be done if the foreign body is small, not 

mobile, not threatening cardiovascular structures and asymptomatic. 

Any other situation must consider a surgical removal. Each case must be 

discussed with a cardiothoracic surgeon (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Decision tree in case of a foreign body migration to the heart. 

 

Conclusion 

 

We reported a rare case of a metal tip migration after a traumatic 

orthopedic surgery for a leg fracture. When this rare complication is 

observed, a clinical and radiological follow-up can be proposed only if 

the foreign body is small, immobile, far from important structures and 

asymptomatic. If any threatening situation is suspected, a surgical 

removal must be discussed with cardiothoracic surgeons. 
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