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Abstract

Background: Although uncommon, migration of wires to
solid organs or body cavities has been reported in the lit-
erature with potentially lethal complications. Wire migration
into the lung is rare.

Case presentation: Herein, we report a case of a 26-year-
old woman with Kirschner wire migration from the right
shoulder to the thorax, piercing through the upper lobe of
the right lung with hemopneumothorax and atelectasis. The
wire was later removed through thoracotomy approach. The
postoperative course was significant about an acute respi-
ratory distress syndrome (ARDS) managed successfully.

Conclusion: As the migration of wires during orthope-
dic surgery can occurred with severe complications, they
should be used cautiously and followed closely when in-
serted. A migrated Kirschner wire into the lung can be a
challenging case for physicians especially in postoperative
period.
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Introduction

Orthopedic metallic wires and pins are frequently
used for the fixations of fractures, especially fractures
and dislocations of the shoulder girdle including the
proximal humerus, clavicle, acromioclavicular joint
and sternoclavicular joint. Kirschner wires (K-wire)
are one of the earliest modalities introduced in the
earliest 20™ century by Martin Kirschner [1]. Although

uncommon, migration of wires to solid organs or body
cavities has been reported in the literature. A migrated
wire can have dire consequences, prompt recognition
and immediate retrieval of the implant is paramount to
avert these complications [2]. Herein, we present a case
of a 26-year-old woman in whom a K-wire, previously
placed for fixation of a two-part proximal humerus
fracture, migrated into the right lung parenchyma and
was removed successfully via thoracotomy.

Case Presentation

A 26-year-old woman presented, after convulsions
due to severe malaria, a fracture-dislocation of the right
shoulder associating a subglenoid anterior glenohumeral
dislocation with a two-part fracture of the proximal
humerus (surgical neck). She then underwent, through a
deltopectoral approach, an open reduction and internal
fixation with two K-wires (Figure 1) at another hospital.
Four weeks later, she presented intermittent right
thoracic pains associated sometimes with dyspnea. A
reoperation for K-wires removal was performed 6 weeks
after their insertion, without preoperative X-ray, and only
one wire was found during the surgery. A postoperative
X-ray was realized and revealed the second K-wire
migrated into the thorax (Figure 2) and the patient was
transferred to our department for removal. At admission,
she complained about dyspnea and physical assessment
showed a normal blood pressure, a pulse of 110 min™!
and a respiratory rate of 24 min'. A thoracic CT-Scan
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Figure 1: Postoperative osteosynthesis shoulder radiograph
showing the 2 K-wires placed.

-

Figure 2: Postoperative chest radiograph showing intratho-
racic migration of one of the K-wires with a right hemopneu-
mothorax.

revealed that the wire pierced through the upper lobe of
the right lung with its proximal extremity located under
the hull (Figure 3A), behind the pericardium and in
front of the descending aorta, leading to an atelectasis of
the right lung with a hemopneumothorax (Figure 3B).
An emergency postero-lateral right thoracotomy was
performed. After removing blood clots inside the pleural
cavity, we discovered an adhesion binding the upper
lobe of the right lung to the chest wall; palpation of this
adhesion found at its base a hard consistency advocating
the presence of the wire. After adhesiolysis, the proximal
extremity of the K-wire became visible (Figure 4). The
pin was then removed through axial traction (Figure 5),
the lung tear was sutured with 4/0 Proléne and a thoracic
drainage was performed with 2 drains. The postoperative
course was significant of an acute respiratory distress
syndrome (ARDS) and the patient was kept in intensive

Figure 3: Thoracic CT-scan showing A) Proximal extremity
of the migrated wire (blue arrow) under the hull in front of
the descending aorta, leading to an atelectasis of the right
lung; B) Proximal extremity of the migrated wire (blue arrow)
behind the pericardium with hemopneumothorax.

Figure 4: Peroperative view of the proximal extremity of the
migrated wire.
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Figure 5: The migrated K-wire removed.

care unit under orotracheal intubation during 3 days
with mechanical ventilation and sedation. The thoracic
drainage was removed at postoperative day 5 and the
patient was discharged at day 7. The patient was returned
to the orthopedic surgeons for evaluation of the shoulder.

Discussion

Metallic orthopedic fixation devices (pins and wires)
have been used since the 1930s but the incidence of
their migration is unknown. On reviewing articles from
databases including PubMed, Elsevier, Cochrane library,
EMBASE and Web of sciences from 1943 to 2015, Tan, et
al. [1] found 102 cases of orthopedic wire migration. The
most common primary site of fixation where migration
often occurred is the sternoclavicular joint, followed by
the clavicle, the acromioclavicular joint and the proximal
humerus [3]. However, a few cases originated from the
pelvic bone [4], the finger [5], the femur [6] and the
rib [7] have been reported. Migrating K-wire has been
reported as early as the day after fixation and as late as
2 years [8]. The final reported resting position of the
migrated K-wire involved vascular structures (ascending
aorta, pulmonary artery, heart [9]), lung, mediastinum,
oesophagus, spinal column, posthepatic retroperitoneal
space, spinal canal and the spleen (which a K-wire reached
from the right shoulder within 12 hours) [1,10,11].

Various causative mechanisms of wire migration into
the thorax have been proposed including: muscle action,
the great freedom of movement of the shoulder, negative
intrathoracic pressure associated with respiration,
regional resorption of bone, gravitational force and even
capillaryaction [1,12]. The type of wire, smooth, threaded
or bent, seems not to be a factor in incidence [8].

In our case, the migrated K-wire had an unusual
position since it pierced through the upper lobe of the
right lung with atelectasis of the involved lung, the
proximal extremity of the wire being in front of important
vascular structures. Thus justify the emergency removal
of the wire. The postoperative ARDS was revisable in
regard of the preoperative lung injuries and is a life-
threatening condition associated with a high mortality
rate. Fortunately our patient survived after intensive
resuscitation care with prolonged intubation. In the

102 cases of migrating wires reported since 1943 [1],
11 deaths from catastrophic cardiovascular events were
reported with 1 due to a migration into the lung. Video-
assisted thoracoscopy can be an approach for removal
for experienced surgeons but wasn’t used in this case due
to the localization of the wire and the possible tears of big
vessels during extraction.

The present report draws attention to the risk of se-
vere complications due to a migrated K-wire. The most
important recommendations for preventing lethal com-
plications of K-wire migrations are [8], to bend the ex-
posed part of the wire/pin after fixation, close clinical fol-
low-up with frequent postoperative radiographs (lacking
in our case), removal of the wire as soon as the treatment
period is over, immediate removal of a migrating wire
and restricted used of wire/pin as possible.

Conclusion

A migrated wire/pin can cause potentially lethal
complications. Surgeons need to be aware especially
when wires are used for shoulder girdle fractures. A
migrated wire should be removed immediately.
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