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a b s t r a c t 

We report successful percutaneous retrieval of a foreign body located in an infant’s right pul- 

monary artery using the new boomerang loop–snare technique. The case was an 18-month- 

old girl. A central venous catheter for chemotherapy was inserted from the right subclavian 

vein during treatment for myelodysplastic syndrome at another hospital. A postprocedu- 

ral chest X-ray showed a foreign body in her right lung, and contrast-enhanced computed 

tomography confirmed the linear foreign body was located in the right pulmonary artery. 

The patient was transferred to our hospital to retrieve the foreign body. Under cooperation 

with pediatric cardiologists, a 6 Fr sheath was inserted via the right femoral vein, and a 

guiding catheter was advanced into the right pulmonary artery. Owing to the risk of vascu- 

lar injury when using endoscopic forceps, we decided to use the loop–snare technique. We 

successfully crossed over the foreign body using a steerable microcatheter and a long mi- 

croguidewire. The microguidewire was reinserted into the guiding catheter, and a loop was 

created by grasping the end of the wire using a microsnare catheter, which was inserted 

coaxially within the guiding catheter. By pulling the microsnare catheter, we were able to 

pull the foreign body into the guiding catheter and successfully retrieved it. There were no 

complications, such as pulmonary artery injuries or thrombi. The recovered foreign body 

was a piece of a guidewire. The boomerang loop–snare technique using a small-diameter 

system is useful for the retrieval of a foreign body in infants. 
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Fig. 1 – Chest radiography showing a folded linear foreign 

body in the right middle and lower lung areas (arrowheads). 

Fig. 2 – Pulmonary arteriography showing a foreign body 

(arrowheads) in the pulmonary artery (A8–A9). The free 
ends of the foreign body (arrows) are located in the 
peripheral regions of A8 and A9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intravascular remnants of foreign bodies, such as catheters
and wires, are reported as complications in less than 1% of
patients undergoing central venous catheter placement [1] . If
left untreated, intravascular foreign bodies lead to arrhyth-
mia or thrombosis in 60%-71% of cases [2] or death in 38%
of cases [3] . Numerous reports have described percutaneous
retrieval procedures in adults and children [4] , with success
rates of up to 94% [5] . These reports described the use of
snare catheters alone or the conventional loop–snare tech-
nique. However, the latter requires the use of large-diameter
systems exceeding 10 Fr, which are difficult to use in infants
with small-diameter blood vessels. Therefore, we developed a
new boomerang loop–snare technique with a small-diameter
system. Using this technique, we successfully retrieved a for-
eign body located in the right pulmonary artery of an infant. 

Case report 

The patient was an 18-month-old girl with a height of 70 cm
and a weight of 7.6 kg. She was being treated for myelodys-
plastic syndrome at another hospital. She also had Down
syndrome without congenital heart disease. A central ve-
nous catheter was inserted via her right subclavian vein for
chemotherapy. The procedure to puncture the subclavian vein
was performed using an iron needle. A plain chest X-ray im-
age obtained immediately after the procedure showed a lin-
ear foreign body located in the right middle and lower lung
areas ( Fig. 1 ). Contrast-enhanced computed tomography (CT)
confirmed the presence of a curved, linear, high-density struc-
ture located in the right pulmonary artery (A8–A9) . The pa-
tient was therefore transferred to our hospital to retrieve the
intravascular foreign body. 

We decided to percutaneously retrieve the foreign body
from the pulmonary artery in cooperation with pediatric car-
diologists. Her vital signs during transportation were as fol-
lows: consciousness state (Glasgow coma scale) of E4V5M6,
oxygen saturation 98% (without oxygen administration), heart
rate 150 beats/minutes, breath sounds were clear, heart
sounds indicated no murmur, and electrocardiogram indi-
cated sinus rhythm without arrhythmia. Blood test showed
a red blood cell count of 3.75 million cells/ μL, hemoglobin
level of 11.4 g/dL, platelet count of 253,000 cells/ μL, and fibrin
degradation product (FDP) level of < 2.5 μg/dL. There were no
signs of anemia, thrombocytopenia, or elevated FDP sugges-
tive of thrombus formation. Chest radiography ( Fig. 1 ) showed
a folded linear foreign body in the right lung, and a contrast-
enhanced CT showed a folded, high-density foreign body in
the right pulmonary artery (A8–A9). 

Percutaneous retrieval of the foreign body 

The procedure was performed in a hybrid operating room un-
der general anesthesia. A pediatrician punctured the right
femoral vein under echo-guidance and inserted a 6 Fr sheath.
 

Pulmonary arteriography was performed using a catheter
(Wedge pressure catheter; Harmac Medical Products, New
York, USA). The free ends of the foreign body were located in
the peripheral pulmonary artery on both sides, and the for-
eign body was bent over the bifurcation of the right pulmonary
arteries at A8 and A9 ( Fig. 2 ). Therefore, we decided to make
a loop of the wire across its bent portion, and use the loop–
snare technique to retrieve it. A 6 Fr guiding catheter (Mach1,
ST 90cm; Boston Scientific, Marlborough, MA, USA) was in-
serted into the main trunk of the right pulmonary artery. A 4 Fr
catheter with a bent tip (IMA Goodtec angiographic catheter;
Nipro, Osaka, Japan) was advanced near the bent portion of the
foreign body. A 2.4 Fr steerable microcatheter (Leonis Mova; SB
Kawasumi, Kanagawa, Japan) was bent to its maximum acute
angle, and a microguidewire (CHIKAI EXC 315cm; Asahi in-
tecc, Aichi, Japan) was successfully crossed over the foreign
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Fig. 3 – Overview of the boomerang loop–snare technique. (A) A loop of a microguidewire was created across the folded 

portion (arrow) of the foreign body (arrowheads) using a 6 Fr guiding catheter, a 4Fr IMA catheter, and a microcatheter with a 
steerable tip. (B) The U-turned microguidewire was advanced into the guiding catheter as far as possible (arrows). (C) The tip 

of the microguidewire was grasped using a microsnare catheter inserted through the guiding catheter (arrow). (D) The 
microsnare catheter and microguidewire were pulled back, and the foreign body was pulled into the guiding catheter 
(arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – The retrieved foreign body was approximately 6 cm 

long. 
body to create a loop ( Fig. 3a ). The U-turned microguidewire
was reinserted into the 6 Fr guiding catheter and advanced
as far as possible toward the operator side ( Fig. 3b ). After re-
moving the microcatheter and the IMA catheter, a one-loop 3
Fr microsnare kit (AMPLATZ Goose neck Microsnare Kit, snare
wire; 0.018inch; Medtronic, Minnesota, USA) was coaxially in-
serted. The pull-through method was achieved by grasping the
free end of the microguidewire in the guiding catheter using
the microsnare kit ( Fig. 3c ). The microguidewire was caught
within the guiding catheter because it was unclear whether it
could be caught by the snare within the pulmonary artery. By
pulling the snare, we were able to pull the foreign body into
the guiding catheter ( Fig. 3d ). 

The retrieved foreign body was a piece of a guidewire
( Fig. 4 ). The hydrophilic guidewire was manipulated via an iron
needle at the previous hospital, and the tip of the guidewire
may have been shaved off during manipulation. Postopera-
tive pulmonary arteriography revealed no injuries or thrombi
( Fig. 5 ). The patient had a good postoperative course. Three
days after the procedure, she was transferred to the previous
hospital without complications. 
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Fig. 5 – Postoperative pulmonary arteriography showing 
there were no pulmonary artery injuries or thrombi after 
the procedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

The conventional loop–snare technique is commonly used to
retrieve inferior vena cava filters and detached central ve-
nous catheters, and is generally performed using large sys-
tems with a 10 Fr sheath or larger [ 6 ,7 ]. This is because 4 Fr or
larger loop-type catheters and 6 Fr snare catheters are coax-
ially used to perform the procedure. In addition, because the
retrieved objects, such as inferior vena cava filters, are usu-
ally large, a large sheath is necessary to house it during re-
trieval. Our case was an 18-month-old girl. The average di-
ameter of the femoral vein in infants with a median age of
1.1 years was reported to be 3.6 mm (approximately 10 Fr)
[8] . Owing to the patient’s small blood vessels, it was consid-
ered too difficult to use the large conventional system and we
needed to use a smaller system instead. Therefore, we used
the boomerang loop–snare technique in this case. This tech-
nique involves the use of a steerable microcatheter to make a
U-turn of the microguidewire in a small-diameter vessel. The
U-turned micro guidewire was reinserted into the 6 Fr guiding
catheter, and its end was grasped using a 3 Fr snare catheter
inserted through the guiding catheter. Therefore, this tech-
nique requires a guiding catheter with a minimum size of 6
Fr to house a U-turned, 0.014 inch microguide wire (about 3
Fr) and a one-loop 3 Fr microsnare catheter. 

We initially considered four other strategies. The first strat-
egy involves grasping the free end of the foreign body using
a thin snare catheter. However, this method was difficult be-
cause both free ends of the foreign body were located in the
peripheral portions of the pulmonary artery. The second strat-
egy involves the use of 2 catheters for retrieval [9] . In this
method, a 3 Fr pigtail or hook-type catheter is used to hook
the foreign body and move free end of the foreign body. Next,
a 4 Fr snare catheter is used to grasp and retrieve the for-
eign body. However, this method requires 2 access sites and
can cause unexpected migration of the foreign body. The third
strategy involves the use of biopsy forceps to grasp the for-
eign body. However, this method was not considered because
of the possible risk of vascular injury during the procedure.
The final strategy involves the lateral grasp technique using a
7 Fr sheath [10] , in which the wire end is grasped outside the
guiding sheath using a snare catheter. We considered that it
is easier to grasp the end of the microguidewire using a mi-
crosnare catheter within the thin guiding catheter than in the
thick pulmonary artery. 

There are 4 limitations of the boomerang loop–snare tech-
nique. First, the procedure is complicated because it requires
extensive setup and the use of multiple devices. Second, sev-
eral catheters and guidewires are required, resulting in high
financial costs. Third, the foreign body must be thin and soft
enough to fit inside the guiding catheter (in this case a 6 Fr
catheter), and must be light enough to be towed by the mi-
crosystem. Finally, if the foreign body is linear and oriented
parallel to the system, it cannot be hooked by the microgu-
idewire. 

Conclusion 

Using our new boomerang loop–snare technique, we success-
fully retrieved a foreign body from an infant’s right pulmonary
artery. This new technique is effective if the foreign body lo-
cated in a small vessel is flexible, thin, light, and in a folded
state. 

Patient consent 

The parents of the patient provided informed consent for pub-
lication of this case report (November 20th, 2023). 

AI declaration 

The authors did not use any generative AI or AI-assisted tech-
nologies in the writing process. 
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