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ABSTRACT 

Image-guided retrieval of endovascular devices such as inferior vena cava filters, 

guidewires, and stents is well reported, though there is a paucity of published reports on 

biliary, genitourinary, or gastrointestinal foreign body retrieval utilizing percutaneous 

endoscopy, particularly when it is performed solely by interventional radiologists. In cases 

of failed traditional endoscopic techniques or to evade more invasive surgical options, 

percutaneous endoscopy can be an adjunctive tool employed by interventional radiologists 

to extract foreign bodies. In this article, clinical evaluation, perioperative management, and 
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procedural techniques for biliary, genitourinary, and gastrointestinal endoscopy for foreign 

body retrieval are reviewed. 

KEYWORDS: Percutaneous endoscopy; endoscopic retrieval; gastroscopy; endobronchial 

forceps; foreign body removal; interventional radiology 

ABBREVIATIONS:  ERCP - endoscopic retrograde cholangiopancreatography; EGD - 

esophagogastroduodenoscopy 
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INTRODUCTION 

Percutaneous endoscopy utilized by interventional radiology has been sparsely 

documented in the literature [1-4]. Be it local interdisciplinary politics or inexperience with 

endoscopic tools, only a few interventional radiologists are employing percutaneous 

endoscopy despite its potential benefit in biliary, gastrointestinal, or genitourinary 

procedures.  

Expanding from its use in the treatment of obstructive biliary pathology or as an 

adjunctive tool for nephrolithotomy, percutaneous endoscopy can also be effective in 

visualization and extraction of foreign bodies. Interventional radiologists are in a unique 

position to integrate percutaneous endoscopy as an adjunct to image-guidance for these 

difficult procedures. 

 

SETUP AND EQUIPMENT 

 

Patient Selection 

Upon confirmation of the presence of a foreign body and prior to pursuing 

endoscopy-assisted extraction, a multi-disciplinary discussion with the referring physicians 

is necessary with inclusion of both medical and surgical subspecialists. This ensures that all 

parties agree with the proposed procedure and that surgical options are explored if 

endoscopic retrieval fails.  

Pre-intervention laboratory evaluation often includes basic metabolic panel, 

complete blood count, and coagulation markers. Ideally, the international normalized radio 

should be less than 1.5 and platelet count should be greater than 50,000/μL. Given the 

potential of fluid shift during percutaneous endoscopy, electrolyte disturbances are 

corrected prior to pursuing endoscopy.  

Patient Setup and Obtaining Access 

 Pre-intervention antibiotics should be prescribed based on the Society of 

Interventional Radiology guidelines. Procedures are typically performed under generalized 

anesthesia. Given the potential to infuse high volume fluids through the endoscope, 

orogastric and rectal tubes can be utilized to optimize fluid management and circumvent 

electrolyte disturbances.  

 Initial percutaneous access into the anatomical structure of interest is performed 
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using standardized techniques. Ideally, this should be completed 4-6 weeks prior to 

scheduled endoscopy to ensure a mature transhepatic, transgastric, or transrenal tract.  

BILIARY ENDOSCOPY 

Intrabiliary foreign bodies, particularly dislodged or displaced stents, can often be 

retrieved by traditional endoscopic retrograde cholangiopancreatography (ERCP). 

However, in patients with altered anatomy, including prior hepaticojejunostomy or Billroth 

procedures, this can be difficult for obvious technical reasons. In this setting, percutaneous 

antegrade transbiliary endoscopy can be performed.  

For choledochoscopy, a flexible endoscope is preferred to navigate through the 

angulations of the biliary tree. These could include a 9.5-Fr flexible disposable (Boston 

Scientific; Marlborough, MA), a 9-Fr flexible reusable (Olympus America; Center Valley, 

PA), or a 16.5- Fr flexible reusable (Olympus America) endoscope. Grasping forceps or 

snares can be advanced through the working channel of the endoscope to facilitate foreign 

body removal (Fig. 1, 2). 

GENITOURINARY ENDOSCOPY 

For genitourinary endoscopy, careful selection of the location of access is essential. 

This is dependent on the location of the foreign body— upper pole, lower pole, or both 

accesses may be needed. Prior to pursuing endoscopy, patients should be appropriately 

treated for any urinary tract infection. Tract dilation is performed using a high-pressure X-

Force balloon (Bard; New Providence, NJ). A peel-away sheath large enough to 

accommodate the chosen endoscope is inserted over the guidewire. In general, rigid 

endoscopy is preferred for upper tract foreign bodies and flexible endoscopy is preferred 

for more distal foreign bodies. The smallest caliber endoscope should be employed with an 

ideal working channel for the planned intervention. This decreases the potential of post-

procedure urinary leakage. Following genitourinary endoscopy, a percutaneous 

nephrostomy catheter may be left in place. The nephrostomy tube is gradually downsized 

until it may eventually be removed. 

GASTROINTESTINAL ENDOSCOPY 

 Once a percutaneous gastrostomy or gastrojejunostomy tract is established, the 

existing tract is dilated utilizing an 8-mm Bard X-Force (Bard Medical; Covington, GA) 

balloon. A 24-French Bard X-Force Teflon sheath is then often used through the dilated 

tract. For transgastrostomic endoscopy, a 22.5-French Olympus rigid endoscope (Olympus 

Corporation of America; Center Valley, PA) is preferred as this can be directed into the 

gastric lumen to visualize the foreign body. If more distal duodenal or jejunal visualization 
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is required, a flexible endoscope can be considered (Fig. 3).  

TOOLS FOR FOREIGN BODY RETRIEVAL 

 Once the percutaneous tract is established and a retained foreign body is 

fluoroscopically confirmed, direct visualization by endoscopy can be pursued to extract the 

foreign body. The tools selected for foreign body retrieval are dependent on the caliber of 

the working channel of the selected endoscope and the targeted foreign body to be 

retrieved. Traditional Amplatz Goose Neck Snares (Medtronic, Minneapolis, MN) can be 

readily used for retrieval. Alternatively, 3-mm endobronchial forceps with crocodile jaws 

(Lymol Medical; Woburn, MA) can be introduced through the working channel of rigid 

endoscopes to grasp stents or foreign bodies (Fig. 4, 5). If the foreign body is small in 

caliber, ZeroTip Nitinol Stone Retrieval baskets (Boston Scientific; Marlborough, MA) can 

be considered and are available in 1.9-French or 3.0-French. 

DISCUSSION 

Though there may be initial trepidation of utilizing endoscopy, interventional 

radiologists are uniquely equipped to integrate percutaneous endoscopy as an adjunct to 

image-guidance for difficult procedures. Retrieval of endovascular devices such as inferior 

vena cava filters, guidewires, and stents has been well-reported [5-12]. However, there is a 

paucity of published reports on foreign body retrieval with combined endoscopy and 

image-guidance, particularly when it is performed solely by interventional radiologists. 

The location of the foreign body presents unique challenges, often necessitating 

various approaches for endoscopy. In patients with surgically altered hepatobiliary 

anatomy not conducive to traditional ERCP, antegrade transbiliary endoscopy utilizing 

flexible or rigid endoscopes can be advantageous. This has been used previously in cases of 

stone extraction or recanalization of biliary strictures and these techniques can certainly be 

extrapolated and utilized for foreign body removal [1-4]. This also holds true for 

genitourinary endoscopy. 

Transgastrostomic endoscopy has been utilized previously to evaluate upper 

gastrointestinal pathology and in the extraction of foreign bodies [13]. This can be helpful 

in cases of difficult traditional endoscopic evaluation, particularly in cases of persistent 

aspiration post-enteric tube placement or obstructive oropharyngeal tumors. Given the 

increased vulnerability of this patient population to complications from 

esophagogastroduodenoscopy (EGD), endoscopy through existing gastrostomy tracts is 

advantageous. Though it has been documented infrequently, it has proven to be safe for 

endoluminal evaluation of upper gastrointestinal pathology in the hands of 

gastroenterologists. Imaeda et al. reported a series of 43 patients who underwent 
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transgastrostomic endoscopy with ultrathin endoscopes (5.5-mm and 6.5-mm) for 

evaluation of the upper gastrointestinal tract during routine exchange of gastrostomy tubes 

[14]. The use of transgastrostomic endoscopy can be expanded to the interventional 

removal of gastrointestinal foreign bodies. 

Utilized as an adjunct to fluoroscopy, endoscopy by interventional radiology can  be 

beneficial. Direct visualization of the target in three-dimensions allows for precise, 

purposeful movements without the need for continuous fluoroscopy, thus limiting 

radiation doses to the patient and the operator. Moreover, when utilizing devices such as 

endobronchial forceps in an organ, the use of combined fluoroscopy and endoscopy can 

potentially reduce the risk of injury when engaging the grasping mechanism. Directly 

visualizing the foreign body during capture may limit inadvertent injury, thus improving 

overall safety.   

 

CONCLUSION 

Interventional radiology operated endoscopy can be a valuable adjunct to help 

facilitate removal of foreign bodies without complications. Be it for biliary, genitourinary, 

or gastrointestinal indications, we speculate that it has the potential to reduce fluoroscopic 

exposure and inadvertent complications. 
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FIGURES: 

 

Figure 1: A, Retained plastic stent that had been present in the central biliary tree for over 

three years is seen under direct endoscopic visualization. This could not be removed 

previously despite numerous fluoroscopic attempts. B, Successful atraumatic removal 

using grasping forceps through a 16.5 French flexible endoscope. 

 

Figure 2: 52-year-old female with benign biliary stricture. A, Endoscopic image 

demonstrating fractured fragment from Accustick dilator set (arrow). B, C. Successful 

capture and removal of the fractured fragment using grasping forceps through a flexible 

endoscope. 

 

Figure 3: Fractured gastrojejunostomy tube with jejunal limb within the proximal small 

bowel. A, Fluoroscopic image demonstrating the deflated balloon of the gastric limb 

(arrowhead) and the fractured jejunal limb (arrow). Contrast is seen opacifying the 

stomach. B, C, Endoscopic images demonstrating the fractured jejunal limb within the 

proximal duodenum prior to removal 
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Figure 4: Diagrammatic illustration of Transgastrostomic Interventional Radiology-

Operated Endoscopy and Foreign Body Removal. A, Retained foreign body is pictured in the 

gastric lumen. A gastrostomy tube is seen with the retention balloon inflated. B, 

Endobronchial forceps are used to retrieve the retained foreign body through a Teflon 

sheath under direct visualization. 

 

Figure 5: Gastric outlet obstruction status post pyloric stenting complicated by stent 

migration into wall of stomach and copious pericatheter leakage. A, Axial CT image 

demonstrating partial stent erosion (arrow) into the gastric wall. This explained the 

patient’s significant leakage and pain. B, Fluoroscopic image demonstrating traction 

(arrow) on the stent after previous gastrostomy tube change. C, Endoscopic image 

demonstrating the stent floating within the stomach. D, Endoscopic image demonstrating 

endobronchial forceps grasping the stent through a rigid endoscope. E, Fluoroscopic image 

demonstrating successful capture of a portion of the stent (arrow). This was accomplished 

with a combination of endoscopy and fluoroscopy. F, Image demonstrating retraction of the 

stent into the cannula (arrow). G, Endoscopic image demonstrating partial retraction of the 

stent into the Teflon cannula. H, Final image demonstrating complete removal of the stent 

and replacement of gastrostomy tube within the stomach. The patient’s clinical symptoms 

immediately improved.  
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