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Male, 52
Retained guidewire
Knee pain

General and Internal Medicine

Unusual clinical course

Retained guidewire is a recognized complication of intravascular interventions. The majority of cases are iden-
tified immediately or shortly after the procedure. In rare cases, the guidewire is identified incidentally by X-ray
after the procedure. This report presents a rare case of a retained venous guidewire that was discovered two
years after central venous catheterization.

A 52-year-old African-American man presented with a wire that was emerging from the skin near his right knee.
He had undergone a right femoral central venous catheter placement two years previously. Imaging showed
that the end of the guidewire was sited at the left pulmonary artery, and was associated with two small bro-
ken fragments of wire. During surgery to remove the guidewire, it had become adherent to the pulmonary ar-
tery wall. Most of the guidewire was removed, but the portion adherent to the pulmonary artery wall was left
in place.

It is very rare for a retained guidewire to be discovered when it protrudes through the skin, two years after
central venous catheter placement, as the majority of cases are discovered by physical inspection or imaging
following intravascular interventions. Skill and attention in the clinical setting are required to minimize such
complications.

Central Venous Catheters ¢ Endovascular Procedures ¢ Foreign-Body Migration
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Background

The use of intravascular interventions, including the use of cen-
tral venous catheters, has been increasing over time [1]. The
main indications for intravascular catheterization included he-
modynamic monitoring, fluid and drug administration, paren-
teral nutrition, and hemodialysis. Intravascular catheterization
can be associated with complications that include arterial punc-
ture, bleeding and hematoma formation, pneumothorax, and
infection [2-8]. Guidewire retention is a rare, but recognized
complication of all intravascular interventions. However, the
vast majority of cases are identified immediately, during, or
shortly after the procedure [1]. In rare cases, when the guide-
wire has been retained long after the procedure, it is identi-
fied on X-ray or other imaging modalities [9]. It is extremely
rare to for the guidewire to be discovered protruding exter-
nally at a time when the wire has punctured through the vein
wall and the overlying skin.

We report a rare and unusual presentation of a retained guide-
wire that was detected by the patient as it protruded outside
the body through the skin of right knee area, two years after
placement of a right femoral central venous catheter.

Case Report

A 52-year-old African American man presented with pain and
swelling in his right knee for two weeks. He stated he had felt
a hard object under his skin, which he initially thought was a
hard vein. However, when he applied pressure, a foreign body
resembling a wire emerged through the skin of the medial side
of the right knee. He started to pull it out and managed to re-
trieve part of the wire out (about 20 cm), until he felt some re-
sistance and then decided to attend the emergency department.

The patient had a past medical history of coronary artery dis-
ease (CAD). Two years previously, cardiac catheterization had
been performed at a different institution in another state,
without the placement of any stents. He also has a history of
hypertension and osteoarthritis and smoked a pack of ciga-
rettes every two days since his teens, drank two beers a day,
and frequently used marijuana. The patient’s medical records
from the other institution were obtained. These previous
medical records showed that about two years previously, he
had undergone left heart catheterization for recurrent chest
pain, with a right femoral central venous catheter placement,
which was accessed through the right inguinal area. The find-
ings had shown mild non-occlusive coronary artery disease.
One week after central venous catheterization, he had been
seen in the emergency department and was diagnosed with
transient complete heart block, mild metabolic acidosis, and
acute renal failure, with a creatinine of 12 mg/dl, which was
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Figure 1. A 52-year-old African-American man who presented
with a retained guidewire that was emerging from the
skin near his right knee. The guidewire can be seen
protruding through the skin from the medial side of
the right knee.

raised when compared with the creatinine level of 0.83 mg/dl
in the previous week when he underwent coronary angiogra-
phy. His heart block was believed to have been due to met-
abolic changes, and he was treated with a single dose of at-
ropine. Transcutaneous pacer pads remained attached to his
chest during admission. The medical records also reported that
he had difficult intravenous access, and the emergency room
attending physician sited a right femoral triple lumen cathe-
ter. He was then admitted to the intensive care unit (ICU). His
acute renal failure at this time was believed to be due to con-
trast-induced nephropathy that had developed during cardiac
catheterization. His kidney function improved and normalized
with medical management, without requiring dialysis. During
his stay in the intensive care unit (ICU), a peripherally-insert-
ed central catheter (PICC) was placed by the radiologist in the
left arm two days into this admission to try to secure an IV
access, and the femoral line was removed. A follow-up chest
X-ray confirmed that the tip of the PICC line was in the supe-
rior vena cava. No guidewire was noted on this chest X-ray,
possibly due to the presence of pacer pads over the chest. In
total, the patient had two chest X-rays, one was performed
in the emergency department before placing the femoral line,
and the second one was performed after placing the PICC line.
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Figure 2. Anteroposterior and lateral X-radiographs of the right knee of a 52-year-old African-American man who presented with a
retained venous guidewire. (A) Anteroposterior view and (B) lateral view shows a thin wire extending from the medial side of
the right femur.

On the current admission to the emergency department of our
institution, physical examination was unremarkable, except for
a guidewire that was present protruding out of the skin on the
inferior medial side of the right knee area (Figure 1). An X-ray of
the right knee was performed, which showed a thin radiopaque
wire on the medial side of the knee and femur extending up-
wards (Figure 2). Foreign material was also noted on the me-
dial aspect of the lower part of the thigh, measuring approx-
imately 2 cm, which appeared to be a coiled wire fragment.
Abdominal and chest X-rays showed that the wire extended
upwards into the right paravertebral area, with the distal end
of the wire ending in the left hilar area (Figure 3). The abdomi-
nal and chest X-rays showed that the hook-like distal end of
the guidewire (measuring approximately 5.5 cm) had broken
off and was located in the inferior vena cava (IVC) at the level
of the diaphragm (Figure 3). Computed tomography (CT) im-
aging of the knee, thigh, pelvis, abdomen, and chest showed
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the path of the wire from the knee area, extending up in the
thigh in the femoral vein, traveling through the IVC and termi-
nating in the left pulmonary artery (Figures 4, 5). Also, a small
piece of the wire was seen in the IVC.

Surgical extraction of the guidewire was performed under fluo-
roscopic guidance. Venotomy was performed in the right ingui-
nal area where the guidewire was located, and removal was at-
tempted. The wall of the vein had become very thickened. During
the attempt at removal, no movement of the guidewire was not-
ed at the level of the left pulmonary artery, and resistance was
noted, which suggested that the guidewire was adherent to the
pulmonary artery. Because rupture of the left pulmonary artery
could have occurred if more force was applied, the extraction
procedure was terminated and the outer part of the guidewire
was cut and removed. The patient was then discharged home
but did not attend follow-up after hospital discharge.
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Figure 3. Abdominal and chest X-radiographs of a 52-year-old African-American man who presented with a retained venous guidewire.
Abdominal (A) and chest X-radiographs (B) showing the guidewire extending upwards along the right paravertebral area
to the level of the heart, ending in the left hilar area (arrow). A broken hook-like fragment is shown at the level of the
diaphragm (arrow).

Figure 4. Computed tomography (CT) images of the knee and lower thigh of a 52-year-old African-American man who presented with
a retained venous guidewire. CT images of (A) the knee area, and (B) the lower thigh area, showing the extension of the
guidewire in the femoral vein at the knee and lower thigh areas (arrows).
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Figures 5. Computed tomography (CT) images of the pelvis,
abdomen, and chest of a 52-year-old African-
American man who presented with a retained venous
guidewire. CT scans of the pelvis (A) and abdomen
(B) at the level of the kidneys, and of the chest (C)
showing the path of the wire from the pelvic area,
traveling through the inferior vena cava (IVC) and
terminating in the left pulmonary artery.
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Discussion

Guidewires are used in almost all intravascular interventions,
including central venous catheterization. These common in-
terventional procedures are considered to be safe when per-
formed by skilled personnel. However, there are many compli-
cations associated with the insertion of guidewires, including
retention after insertion, which may be associated with com-
plications [2-8]. Retention of the guidewire may occur with any
type or site of vascular access, in varied hospital locations, and
when different administrators perform the procedures. The in-
cidence of complications associated with guidewire insertion
has been increasing, possibly due to an increase in the vascu-
lar interventional procedures or due to increased reporting of
clinical adverse events [1].

Many factors have been identified that can increase the risk of
retention of an intravascular guidewire, including distraction
during the procedure, the level of experience of the operator,
high workload of the operator, or lack of proper supervision.
Lack of supervision has been identified as the commonest risk
factor, with most of the cases seen with trainee doctors [5].
The consequences of the retained guidewire can include embo-
lism from wire fragmentation. Although there are no published
data on the effects of guidewire fragmentation, the risks of a
foreign body reaction in the vasculature are recognized [10].
Measures to train personnel under the supervision of skilled
operators may minimize these complications, including con-
firming that the guidewire has been returned to the catheter
kit after insertion of a central venous catheter, and confirm-
ing placement with a chest X-ray [9].

Most retained guidewires are discovered immediately, usu-
ally during or shortly after the procedure. However, some
may be discovered after a long period, as with our patient (af-
ter approximately two years). Detection usually occurs when
the operator notes the missing guidewire, or when the tip is
lost, or while inspecting the catheter tray after the procedure.
Guidewire retention may also be detected post-procedure on
radiographs, either performed immediately after the procedure
or later for conditions that might be unrelated to the guide-
wire [5,9]. Other cases have been detected during post mor-
tem examination and during laparotomy [5]. In this case, the
guidewire was detected when it protruded through the skin
to the outside of the body, which an is extremely rare occur-
rence. A previously described case has been reported with a
similar presentation, where the guidewire protruded from the
left great toe, six months after left femoral vein central line
placement [11].

In this report, the patient had a total of three vascular inter-
ventions that required the use of guidewires. Various operators
performed these procedures over a period of about two weeks.
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Procedures performed (in sequence)

Cardiac catheterization, femoral triple lumen central line (likely cause of missed guidewire), left arm peripherally-inserted central

catheter (PICC) line

Operator

Emergency physician (likely to be responsible), the cardiologist and interventional radiologist (unlikely to be responsible)

Risks identified

Acutely ill patient, intensive care unit (ICU) admission, multiple line placements, line placed as an emergency, and pacemaker pads

attached to the chest wall.

Site of the distal tip
Left pulmonary artery

Site of the proximal tip
Protruded outside the body from the femoral vein

Any broken fragments

Distal tip (approximately 5 cm) was broken and found in the inferior vena cava (IVC) at the level of the diaphragm, and another

smaller coiled fragment at the lower thigh level

Time from placement to discovery
Approximately two years

Circumstances of discovery

The wire punctured the vein and its overlying skin and then protruded outside the body

How the wire was first discovered
Seen by the patient

Who first discovered the wire?
The patient himself

Additional investigations performed because of the guidewire

Plain X-rays (right lower extremity, abdomen, chest) and computed tomography (CT) scans (knee, chest, abdomen, and pelvis)

Complications related to the retained wire when detected
Minor (pain and swelling around the puncture site)

Condition of the wire in the body (during the time of diagnosis or retrieval)
Slightly adherent to the vascular wall, not coiled, partially dislodged outside the vasculature, and had two small broken fragments

(distal tip, and another coiled smaller fragment)

Method of retrieval
Bedside (unsuccessful), then surgical (partially removed)

The first procedure was cardiac catheterization and coronary
angiography performed by a cardiologist, through the right
inguinal area with the guidewire being present in the arteri-
al circulation and not the venous circulation. The second pro-
cedure involved a right femoral triple-lumen central venous
catheter, performed by an emergency attending physician. The
third procedure involved a peripherally-inserted central cathe-
ter (PICC) line that was placed in the left arm by an interven-
tional radiologist. It is less likely that the PICC line was the
source of the missing guidewire since it was placed in the left
arm. The guidewire was located in the right femoral vein and
the inferior vena cava, which suggests that the right femoral
central venous catheter placement was the procedure where
the guidewire was retained.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Placing a line as an emergency procedure increases the risk of
missing a guidewire and multiple line placements may further
increase the risk. This patient underwent an admission to the
intensive care unit (ICU), which may have made it easier to miss
the findings on chest X-ray, due to the presence of the multi-
ple wires attached to his body at that time. Also, the presence
of large pacer patches attached to the chest may have made
it difficult to identify the guidewire on X-ray. Table 1 summa-
rizes the major factors related to the case.

Guidewire retention may result in multiple complications in-
cluding, but not limited to, cardiac arrhythmias and conduction
abnormalities, and perforation of blood vessels or a cardiac
chamber. Also, the guidewire can undergo kinking, looping, or
knotting of the wire, breakage of the distal tip with subsequent
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embolization, and entanglement with a previously placed in-
travascular device [12]. Despite following procedure protocols,
guidewire retention continues to occur, because intravascular
catheterization relies on the human factor, that of the clinician
remembering to remove the guidewire [13]. To minimize the
risk of guidewire retention, a more stringent procedural pro-
tocol may need to be developed. Mariyaselvam et al. have in-
vestigated the use of a locked procedure kit, where the suture,
suture holder, and antimicrobial dressing are placed in a spe-
cial pack where the guidewire acts as a key and is required to
open the pack [13]. This procedure requires that the clinician
confirms that he has removed the guidewire before attempting
to place the sutures, and has been confirmed to be an effec-
tive preventative approach that improves patient safety [13].

In most cases, the guidewire is removed through percutane-
ous endovascular means, using a gooseneck snare device [14].
In our patient, the guidewire could not be retrieved, as it was
adherent to the wall of the pulmonary artery.
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Conclusions

Retention of guidewires during vascular catheterization is as an
increasingly reported complication of what is now a common
hospital intervention. As this case has shown, it is important
to perform these techniques with the guidance of skilled and
experienced operators that ensure such complications can be
minimized in the clinical setting. While most cases are discov-
ered immediately during or following the procedure, rare cas-
es are discovered incidentally on X-rays. It is very unusual for
the retained guidewire to present by protruding outside the
body at two years after placement of a central venous catheter.
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