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Computed tomography‑guided pulmonary nodule microcoil localization is done 
preoperatively to fluoroscopic‑guided video‑assisted thoracoscopic surgical 
resection. This pictorial essay explains and illustrates the microcoil localization 
technique, various microcoil placement errors, intraoperative fluoroscopy‑guided 
resection, and postmicrocoil localization complications.
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Microcoil Placement
A 10‑cm‑long 21G Chiba needle is loaded with a 
7‑cm‑long, 0.018‑inch‑diameter fiber‑coated platinum 
microcoil by a microcoil pusher. Using a sterile surgical 
marker pen, two measurements are marked on the same 
needle stylet [Figure 1]. Under computed tomography (CT) 
guidance, the loaded Chiba needle is pushed through and 
just deeper to the nodule. The premeasured needle stylet is 
advanced into the Chiba needle deploying about 3 cm of 
the microcoil into the lung parenchyma just deeper to the 
nodule [Figure 2]. A second localizer CT scan is obtained to 
confirm the microcoil deployment and measure the distance 
necessary to withdraw the tip of the Chiba needle back to 
the pleural space. After that, the Chiba needle is pulled 
back to the pleural surface while the needle stylet is held 
against the end of the microcoil. Then, the needle stylet is 

Introduction

Recently, video‑assisted thoracoscopic surgery (VATS) 
has become the choice in the workup of small 

pulmonary nodules. VATS can be diagnostic and 
therapeutic, and it can prevent the potential sampling 
error inherent with a fine‑needle aspiration.[1] However, 
VATS is limited because the surgeon is unable to palpate 
the lung tissue during operation, which may render 
the intraoperative identification of small pulmonary 
nodules difficult.[2] Thus, failure to visualize or palpate 
small pulmonary nodules has resulted in conversion 
thoracotomy rates of up to 54%.[3]

Pulmonary nodule localization techniques have been 
previously described and can be classified into three 
major types: image‑guided surgery, injection of liquid 
materials through fine needles, and placement of 
percutaneous wires.[4] Microcoil localization technique 
to fluoroscopically guided VATS excision of small lung 
nodules increased the success rate of VATS excision to 
97% compared with the reported 54% success rate with 
the nonguided approach.[5]
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Figure 4: Fluoroscopic image during the video‑assisted thoracoscopic lung 
resection, showing the microcoil within the lung parenchyma. A thoracoscopic 
port, grasping instrument, and linear stapling devices are noted.

Figure 6: Postoperative chest image showing left‑sided chest tube.Figure 5: Surgically resected wedge of the lung containing the microcoil.

Figure  2: Diagrammatic scheme of deployment location A, a 
microcoil‑loaded Chiba needle was pushed through and just beneath the 
pulmonary nodule. Location B: The deeper microcoil end tightly coiled 
deep to the nodule while the superficial end loosely coiled on the visceral 
pleural surface.
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advanced completely deploying the remaining microcoil at 
the visceral pleural surface. After deployment, the Chiba 
needle is removed from the chest wall [Figure 3].

Intraoperative Fluoroscopic Guidance
Under general anesthesia, a double‑lumen endotracheal 
tube is inserted and the involved lung is deflated. Three 
thoracoscopic ports are made. Wedge resection of 
the lung nodule and microcoil is done using grasping 
instrument and stapling device. Fluoroscopy is used to 

aid and confirm microcoil and complete resection of 
the nodule. The resected specimen is sent for frozen 
section  [Figures  4 and 5].[6,7] A 24G chest tube is 
insertwed at the end of the procedure [Figure 6].[8]

Figure 1: Diagrammatic scheme of predeployment measurement: After 
loading the 7‑cm microcoil into 10‑cm 21G Chiba needle by microcoil 
pusher, two marks were put by a sterile surgical marker pen on the needle 
stylet. Mark A: The length enough to push the microcoil to the tip of the 
needle. Mark B: The length enough to eject 30 mm of the microcoil.

Figure 3: (a) Preprocedural computed tomography with skin localization 
showing pulmonary nodule. (b) A loaded Chiba needle passed through 
the pulmonary nodule. (c) The microcoil pushed out and tightly coiled 
deep to the nodule. (d) The Chiba needle was removed and the proximal 
microcoil end coiled on the visceral pleural surface.
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Figure 10: Lateral chest X‑ray showing the microcoil fallen into the 
pleural space at the posterior costophrenic angle.

Figure 8: Microcoil placed about 1 cm beside the pulmonary nodule.Figure 7: Microcoil placed just adjacent to the pulmonary nodule.

Figure 9: Microcoil misplaced completely within the chest wall. Moderate 
amount of pneumothorax is noted.

Figure 11: Proximal microcoil end misplaced into the chest wall. Figure 12: Microcoil misplaced completely within the lung parenchyma.
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Microcoil Misplacement
Ideal microcoil placement requires proper predeployment 
measurements and frequent CT scanning for needle 
placement and withdrawal guidance. There are two crucial 

steps to avoid microcoil misplacement: first, good deep 
anchoring of distal microcoil end to avoid dislodgment 
and second, CT scan guidance for needle withdrawal to 
deploy proximal microcoil end on the pleural surface and 
to avoid chest wall or lung parenchymal misplacement. 
Although the microcoil is ideally placed through the 



Figure 14: Postlocalization computed tomography image demonstrates 
moderate amount of pneumothorax.

Figure 13: Chiba needle tip pushed the pulmonary nodule. After deploying the microcoil and withdrawing the needle, it retracted into the pleural 
surface and fell in the pleural cavity laterally.

Figure 15: Postlocalization computed tomography image demonstrates 
mild parenchymal lung hemorrhage in the tract of microcoil localization 
needle.
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nodule, it can be placed close to the nodule since the 
surgeon can see the relationship between the coil and the 
nodule on postlocalization CT scan  [Figures  7 and 8]. 
Insufficient distal anchoring may allow the microcoil to 
be displaced into the chest wall or reformed in the pleural 
space  [Figures  9 and 10]. Placement of the proximal 
end of microcoil on the pleural surface is done under 
CT guidance. Therefore, the microcoil can be misplaced 
in the chest wall or completely placed in the lung 
parenchyma  [Figures  11 and 12].[5,6] Subpleural nodules 
are often pushed away rather than transgressing by needle. 
Thus, if microcoil is deployed, it will retract on the plural 
surface after needle withdrawal [Figure 13].[9]

In case of misplacement, surgeons could adjust the 
thoracoscopic surgery by knowing the relationship of 
the microcoil location to the nodule on postplacement 
CT scan. Surgeons can also adjust by removing the 
misplaced proximal end from the chest wall before 
deflating the lung or using the fluoroscopy for misplaced 
microcoil placed completely inside the lung parenchyma. 
In case of complete dislodgment, another microcoil could 
be placed properly. Misplaced microcoil in the chest 
wall, plural space, or lung parenchyma could be removed 
during surgery or kept in place and is associated with 
little damage.[5,6]

Microcoil Placement Complications
CT‑guided microcoil localization results in a similar 
complication profile and rate as has been reported 
for CT‑guided, fine‑needle aspiration biopsy, mainly 
pneumothorax and hemorrhage. Emphysema is 
a well‑known risk factor of increased risk for 
pneumothorax during percutaneous lung microcoil 
placement, and CT‑guided, fine‑needle aspiration biopsy 
that if symptomatic may necessitate insertion of a chest 

tube  [Figure  14].[6,9,10,11] Postprocedural hemorrhage is 
manifested by new airspace consolidation [Figure  15]. 
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Wires in the chest wall are not associated with increased 
patient discomfort or pain.[5]

Conclusion
VATS is diagnostic and therapeutic of small pulmonary 
nodules. Preoperative pulmonary nodule localization 
is required to decrease the rate of conversion to 
thoracotomy. Various localization techniques were 
described in the literature. Microcoil localization to 
fluoroscopically guided VATS excision of small lung 
nodules increased its success rate of excision.
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