
Pediatr Radiol (1989) 19:361--365 Pediatric 
Radiology 
© Springer-Verlag 1989 

Originals 

Catheter removal of blunt esophageal foreign bodies in children 
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Abstract. The membership of the Society for 
Pediatric Radiology was surveyed to determine the 
safety and efficacy of the Foley catheter technique. 
Completed questionnaires were returned from 148 
institutions. Sixty-four institutions reported that they 
were currently removing blunt esophageal foreign 
bodies utilizing the balloon catheter. Over 2500 pa- 
tients were reported as having been treated utilizing 
this technique. Only one potentially serious but re- 
versible complication was observed. 

The use of various devices to remove esophageal 
foreign bodies dates from antiquity [1, 2]. Somewhat 
more recently (1831), the founder of Dartmouth 
Medical School, Nathan Smith, M.D., introduced a 
new instrument for the extraction of coins and other 
foreign substances from the esophagus [3]. With de- 
velopment of the esophagoscope and modern anes- 
thesia, endoscopic removal became the preferred 
mode of treatment [4]. In the 1960's surgeons began 
reporting their successes in removing esophageal 
foreign bodies in children utilizing a Foley catheter 
in order to avoid the potential hazards of general an- 
esthesia and endoscopy (5-8). Utilization of this 
form of treatment has steadily increased nationwide, 
particularly among radiologists, so that a substantial 
amount of experience has now been accumulated. 
Because the vast majority of patients with blunt 
esophageal foreign bodies are children (9), the mem- 
bership of the Society for Pediatric Radiology was 
surveyed to determine the safety and efficacy of the 
Foley catheter method of removal of esophageal 
foreign bodies. 

Material and methods 

The entire membership of the Society for Pediatric Radiology was 
surveyed by mail. A single response per institution was requested 
and tabulated, The questionnaire consisted of 47 questions and it 
took approximately 20 minutes to complete. 

Results 

Number of respondents 

Completed questionnaires were returned from 148 
institutions. Fifty-eight pediatric hospitals re- 
sponded. Twenty-eight (48%) indicated that they 
were currently removing blunt esophageal foreign 
bodies utilizing a balloon catheter. Ninety general 
hospitals responded of whom 36 (40%) indicated 
that they were using the technique. 

Number of patients 

Over 2500 patients were reported as having been 
treated by the Foley catheter method. The average 
number of patients so treated at each institution was 
6 per year and the overall success rate was 95%. 
The method had been  utilized for terms ranging 
from 6 months to 20 years. The mean duration was 
7 years. 

Types ojforeign bodies 

The majority of respondents indicated that they at- 
tempted to remove blunt, radiopaque objects only, 
most of which were coins. Some indicated that they 
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Table 1. Type of foreign body removed by Foley catheter (62 re- 
sponses) 

Blunt, radiopaque only 36 (58%) 
Blunt, opaque or nonopaque 17 (27%) 
Anything other than sharp objects 9 (15%) 

Table 2. Factors in history considered important (57 responses) 

Time since ingestion 56 (98%) 
Type of foreign body 53 (93%) 
Previous esophageal disease 51 (89%) 
Respiratory distress 47 (82%) 
Known medical problems 43 (67%) 
Previous foreign body 37 (65%) 

Preliminary evaluation 

One hundred per cent of respondents indicated that 
they obtained a plain film study initially to determine 
the exact location of the foreign body and to accurate- 
ly characterize the type of foreign body lodged in the 
esophagus. Contrast examination of  the esophagus 
was employed infrequently (Table 4). In general, 
when an esophagram was performed, it was done 
only if the foreign body was lodged in a location other 
than the thoracic inlet, if the foreign body was non- 
opaque, if there was a history of previous esophageal 
disease or if perforation was suspected. 

Table 3. Elapsed time since ingestion beyond which catheter 
removal not attempted (48 responses) 

0-12 hours 2 (4%) 
13-24 hours 9 (19%) 
25-36 hours 10 (21%) 
37-48 hours 8 (17%) 
3- 7 days 10 (21%) 
8-14 days 6 (12%) 

15-21 days 3 (6%) 

Table 4. Esophagram prior to removal 

Do not perform esophagram 46 (72%) 
Do perform esophagram 16 (25%) 
No response 2 (3%) 

Table 5. Use of co-participants 

Yes 39 (61%) 
Routinely 19 (30%) 
Sporadically 20 (31%) 

No 25 (39%) 

would on occasion remove non-opaque material, es- 
pecially recently ingested food (Table 1). 

History 

Most of  the respondents indicated that they person- 
ally spoke with the parent or caretaker although a 
few shared this responsibility with the attending 
physician. In addition to the type of  foreign body, 
the elapsed time since ingestion was a critical factor 
in deciding whether to proceed with catheter remov- 
al or refer the child for endoscopy (Table 2). This 
varied considerably from one institution to another, 
however (Table 3). The responses were sometimes 
qualified by comments such as, "Would first per- 
form cautious esophagram after one week" or, "Will 
remove after 48 hours only if airway is not nar- 
rowed" or, "I do not try as hard after 36 hours". 

Informed consent 

Some type of informed consent was obtained by al- 
most all of the radiologists. It was usually verbal. 
Only 7 (11%) obtain written consent at the present 
time. 

Removal technique 

Route of catheter insertion was distributed quite 
evenly between nasal and oral. The Foley balloon is 
inflated with opaque medium by most radiologists 
(water soluble media - 70%; barium -22%) and air is 
used by some (8%). Fluoroscopy is employed during 
removal of  the foreign body by all of  the radiologists. 
Placing the patient into the prone oblique position 
prior to removing the foreign body was favored by 
the majority of  radiologists. Only a small number 
(7%) allow the patient to remain in a supine position. 
A majority (70%) also invert the fluoroscopic table 
into a head down position at the time of foreign body 
removal. Fifty-nine of the sixty-four institutions re- 
ported that they have resuscitation equipment, in- 
cluding laryngoscope and forceps, in the room when 
the foreign body is removed. Five (8%) reported that 
such equipment is not present in the room, but is 
available. 

Involvement of  other physicians 

The respondents were evenly divided as to whether 
or not another physician would be required to be im- 
mediately available to the radiology department dur- 
ing the procedure with 53% favoring thi s policy. A 
sizable number of  radiologists used non-radiologists 
as coparticipants during the procedure (Table 5). 
Non-radiologists who serve as coparticipants are 
usually pediatric surgeons, but also include pediatri- 
cians, otolaryngologists, and anesthesiologists. One 
radiologist indicated that parents are included as co- 
participants (Table 6). Several institutions (16%) re- 
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ported that non-radiologists are utilizing balloon ca- 
theters for removal of esophageal foreign bodies. 
Some of these physicians perform this as a coopera- 
tive procedure with the radiologist providing fluo- 
roscopic assistance. Some, however, are utilizing the 
method without fluoroscopy (Table 7). 

Complications 

Ninety-one per cent of respondents reported no type 
of complication in any of their patients. Complica- 
tions were reported in 10 patients, an incidence of 
0.4% (Table 8). In 6 cases, the foreign body was pulled 
from the esophagus and lodged in the nasal cavity. 
Esophageal mucosal injury was inferred in two in- 
stances in which bloody mucus was expectorated 
after the procedure. Followup on both cases was nor- 
mal. One radiologist reported accidentally placing 
the Foley catheter into the trachea and inflating the 
balloon temporarily prior to successfully intubating 
the esophagus. This was tolerated without incident. 
There was one potentially serious but reversible com- 
plication. A child with cyanotic congenital heart dis- 
ease, transposition of the great arteries, experienced 
severe hypoxia during the procedure. This was suc- 
cessfully managed without apparent sequelae. 

Table 6. Co-participants (39 institutions) 

Pediatric surgeon 
Pediatric surgeon or otolaryngologist 
Pediatric surgeon or pediatrician 
Pediatric surgeon or emergency physician 
Anesthesiologist 
Pediatrician 
Anesthesiologist or otolaryngologist 
Pediatrician or anesthesiologist or otolaryngologist 
Pediatric surgeon or anesthesiologist or pediatrician 
Gastroenterologist 
Emergency physician 
Parents 

19 
5 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 

Table 7. Catheter use by non-radiologists (24 institutions) 

Emergency room 12 
Radiology department 7 
Operating room 2 
Radiology or emergency room 1 
Emergency room or operating room 1 
Office 1 

Table 8. Complications of catheter method (over 2500 patients) 

Foreign body into nasopharynx 6 
Esophageal mucosal injury 2 
Catheter placed into trachea 1 
Hypoxia 1 

Catheter complications elsewhere 

Respondents indicated that they had heard of sev- 
eral complications of the catheter technique occur- 
ring in other institutions that they had not personally 
observed. They often indicated that the information 
was of uncertain documentation. Eighteen indicated 
that they had heard of a death in the Boston area and 
eleven others understood that there had been aspira- 
tion of a coin into the airway in a patient in the Bos- 
ton area, but were not sure of the outcome. One re- 
ported hearing of an esophageal mucosal tear and 
one observed a fight upper lobe infiltrate on radio- 
graphs obtained following a coin removal elsewhere. 
Five reported reading of complications of the 
method in the medical literature, but were unable to 
recall the specific reference or the specific complica- 
tions. 

Complications of Endoscopy 

Complications of esophagoscopy were described 
both within the respondents' institutions and outside 
of their institutions (Table 9). Several esophageal 
perforations occurred. Usually, these were well tol- 
erated. There were two instances of mediastinitis and 
subsequent death, however. There was one instance 
of death occurring during endoscopy to remove a 

Table 9. Complications of endoscopy 

Esophageal perforation 31 
Mediastinitis 4 
Mediastinitis with death 2 
Anesthetic reaction 3 
Anesthetic death 1 
Anesthetic "near-death" 1 
Retroesophageal abscess 2 
Esophageal hemorrhage 2 
Esophageal hemorrhage, severe 1 
Literature only 2 
Aspiration pneumonia 1 
Unnecessary anesthetic a 1 

a Coin in stomach 

coin from the esophagus which was attributed to 
problems with ventilation of the child. Another in- 
stance of  "near death" in the same institution oc- 
curred in a child who developed a similar ventilatory 
problem. There were no permanent sequelae with 
this second patient. 

Opinions of Non- Users 

Pediatric radiologists not currently removing esoph- 
ageal foreign bodies were questioned about their at- 
titudes toward the Foley catheter method. Seventy- 
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seven per cent indicated that they approved of the 
technique and 69% acknowledged that they would 
begin offering the service if requested to do so by 
referring physicians. 

Discussion 

Approximately 20 years of experience with the 
Foley catheter method of removing esophageal 
foreign bodies has been accumulated. The fre- 
quency with which this technique is being utilized 
seems to be increasing as its safety and efficacy are 
documented (10-14). Pediatric radiologists have 
considerable experience with this approach and in 
over 2500 cases reported in this survey there was 
only one potentially serious complication, reversible 
hypoxia occurring in a child with cyanotic congeni- 
tal heart disease. 

The majority of the responding radiologists 
utilize the catheter technique to remove blunt, 
opaque objects only, they will forego the catheter ap- 
proach if the foreign body has been in place in excess 
of 2 to 7 days, and they invert the radiographic table 
into a head down position at the time of foreign body 
extraction. These are all measures which are under- 
taken to insure that the method is safe for the patient. 
Steeply inverting the radiographic table virtually 
eliminates the possibility of aspiration of the foreign 
body onto the glottis producing airway obstruction 
[15]. Aspiration of a coin or other solid foreign body 
into the subglottic airway is highly unlikely whether 
or not the table is inverted. If a solid foreign body is 
of such size that it lodges in the esophagus, surgeons 
and anesthesiologists have noted anecdotically that 
the foreign body will not be small enough to pass 
through the vocal cords unless it somehow is frac- 
tured and becomes fragmented. Furthermore, exten- 
sive pathological studies of the larynx in infants and 
children [16] have revealed that there is direct corre- 
lation between the size of the laryngeal opening and 
the crownheel length. In order for a dime, which 
measures 18 mm in diameter, to fit through the la- 
rynx the patient must be nearly 5 feet tall. Thus, even 
the smallest coin likely to be swallowed is not going 
to be aspirated into the subglottic airway in the age 
group usually seen with esophageal coins. 

One theoretical objection to the catheter method 
of removal of blunt, opaque esophageal foreign 
bodies is that by not performing the procedure under 
direct vision at endoscopy one may overlook or in- 
advertently extract a non-opaque sharp object which 
could damage the esophagus [17]. No such situation 
was encountered in this series of children and the 
likelihood of it occurring is remote. While it is not ex- 

ceedingly rare to encounter more than one foreign 
body in the esophagus, they are almost always the 
same material, e.g. two nickels, three pennies. When 
dissimilar types of foreign bodies are found in the 
esophagus, the history is usually one of previous 
esophageal disease and/or  chronic symptoms of 
partial esophageal obstruction. Additionally, the 
time of ingestion of the foreign body in question is 
usually unknown. These are not the types of patients 
in whom the catheter method is likely to be utilized, 
certainly not without an esophagram. 

The authors made a concerted effort to document 
and analyze the one death that was reported to have 
occurred in the Boston area [18]. The radiologist in- 
volved was unwilling to release a detailed descrip- 
tion of the incident. It appears that the case involved 
a young child in whom airway obstruction may have 
been a major factor. The exact details of the catheter 
method attempted are unknown. The radiologist 
presumably had no training or experience with 
foreign body removal, was not a pediatric radiolo- 
gist, and the immediate availability of equipment to 
deal with acute airway problems is unknown. 

Any method of intervention in medical practice 
carries some degree of intrinsic risk to the patient. 
Pediatric anesthesia by someone inexperienced in 
such endeavors and attempts at pediatric endoscopy 
by an individual with no training or experience may 
well be more hazardous than an inexperienced 
radiologist attempting to remove a coin from the eso- 
phagus with a Foley catheter. Local conditions may 
dictate which approach seems the most appropriate; 
hopefully, not influenced by "turf" and status con- 
siderations but by what is truly best for the child. Re- 
cent descriptions of the catheter method should re- 
sult in an extremely safe procedure [12]. A radiologist 
interested in starting to utilize the catheter method 
without any previous training or experience may 
wish to initially enlist the assi,;tance of one of his sur- 
gical or anesthesia colleagues as a coparticipant at 
least until some experience has been gained and both 
are comfortable that the radiologist is capable of 
proceeding on his own. 

It is interesting to note that radiologists who were 
not themselves currently removing esophageal 
foreign bodies were questioned in the survey about 
their attitudes toward the Foley catheter method. 
Over three quarters indicated that they approved of 
the technique and two thirds of them acknowledged 
that they would begin offering the service if re- 
quested to do so by the referring physician. 

Acknowledgment. The authors wish to thank the many pediatric 
radiologists who took the time from their busy schedules to re- 
spond to the questionnaire. 
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Commentary 
On the preceding paper by R.Towbin, H .M.  Lederman, J. S. Dunbar, W. S. Ball, 
and J. L. Strife: Esophageal edema as a predictor of unsuccessful balloon extraction 

W. E. Berdon (Editor, Pediatric Radiology) 

Department of Radiology, Columbia Presbyterian Medical Center, Babies Hospital, New York, New York, USA 

What - another paper on Foley catheter extraction 
o f  an esophageal foreign body? 

Yes - the Towbin paper  was accepted for two reasons. 
First, it emphasizes the need for early diagnosis before 
there is esophageal edema. Secondly, it illustrates the 
potential  danger of  trying balloon extraction on an infant 
or toddler  with an already partly compressed airway. Most 
patients with this problem have stridor or other respiratory 
problems but some do not. Surely it makes sense to screen 
the trachea in lateral projection, either on overhead films 
or by fluoroscopy before attempting balloon extraction? A 
fluoroscopic suite is no place for a respiratory arrest, and 
that incIudes the  radiologist trying the procedure. 

Conclusions 

1. Always look at the airway in two projections be- 
fore trying balloon extraction of  an esophageal foreign 
body. 
2. Don ' t  try balloon extraction if the trachea is narrowed 
by esophageal edema. 

Dr. W. E. Berdon 
Columbia Presbyterian Medical Center 
Babies Hospital 
622, West 168th Street 
New York, NY 10032, USA 


