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Introduction

Pharyngeal foreign body (PFB) is a common emergency in 
children. Fish bone was the commonest foreign body (FB) 
encountered in the pharynx.1–4 The management of PFB in 
children is more difficult in children than in adults.5 Most 
PFBs are removed in the outpatient department. Only a few 
children lack cooperation and need extracting FBs in the hos-
pital under general anesthesia. In clinical practice, many PFBs 
in children are dislodged spontaneously before presentation. 
However, many reports have been associated with complica-
tions of PFBs, such as infections of the pharyngeal wall, ret-
ropharyngeal abscess, migration of FB, and even death.6–9

Spontaneous dislodgement and no complications of FBs 
are the results that doctors and parents expect. Factors 
inducing dislodgement and factors causing complications 
need to be explored. Some studies referred to the dislodge-
ment of PFBs;4,5 however, they did not investigate the 
related factors. Some studies analyzed the risk factors of 

complications after FB ingestion, but the cases they choose 
were mostly adults. Moreover, they often discussed PFBs, 
esophageal FBs, and FBs in the gastrointestinal tract 
together.4,10 At present, reports of complications caused by 
PFBs in children are limited. Therefore, this study aimed to 
identify the factors related to the outcomes of PFBs in chil-
dren. The findings would help to relieve parental anxiety 
and reduce complications.
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Materials and methods

Clinical data

The medical records of 131 children with PFB hospitalized 
in the Children’s Hospital of Nanjing Medical University (69 
males and 62 females; age range: 3 months to 12 years) from 
January 2010 to April 2016 were reviewed in this study. 
Demographic data, duration of PFBs, nature of PFBs, loca-
tion of PFBs, clinical presentation, radiological findings, 
endoscopic examination, outcome, and management of the 
PFBs were recorded and tabulated on database.

The exclusion criteria were as follows: PFBs caused by 
traumatism and FBs had completely entered into the esopha-
geal or laryngeal cavity.

Research methods

Diagnosis and treatment. The diagnostic techniques for PFBs in 
the hospital include tongue depressor, transnasal laryngoscope, 

indirect laryngoscope, direct laryngoscope, x-ray, and com-
puted tomography (CT) scan. All patients suspected of FB 
ingestion were treated followed by the management protocol 
of PFBs in our hospital (see Figure 1).

General anesthesia was induced with fentanyl 1.5 µg/ kg 
and propofol 1.5 mg/kg. For FBs in the nasopharynx, Davis 
mouth gag was used to open the mouth, a sputum suction 
tube was used to hang up the soft palate, and the FBs were 
removed using the artery forceps guided by a rigid 70° video 
nasal endoscope into the mouth. The FBs in the oropharynx 
and laryngopharynx were removed under direct laryngo-
scope. Sometimes esophagoscopy was required when the 
FBs were buried in the mucosa of the postcricoid.

Duration of the PFB. Duration of FB taken out was calculated 
from the moment of ingestion until inpatient surgery, daily 
(less than 1 day was calculated as 1 day). Duration of FB dis-
lodged was measured from the ingestion until finding dis-
lodgement of the FB, with daily precision.

Figure 1. Management protocol of PFBs in children in the ENT department.



Huang et al. 3

Classification of outcomes of the PFBs. The children were 
divided into two groups: dislodgement group (DG) and 
removal group (RG). The DG includes three subgroups: FBs 
not found next morning verified by diagnostic methods, no 
FBs found via direct laryngoscope under general anesthesia, 
and symptoms disappear when waiting and discharge with-
out complications. The complications include infections of 
the pharyngeal wall, abscess formation, perforation, and 
migration of FB.

Statistical analysis

Data analysis was conducted using SPSS software (version 
13.0). Measurement data were expressed as x s± . The 
Student t test was used for statistical analysis. The χ2 test or 
Fisher’s exact test was used for enumeration data. A p value 
less than 0.05 was considered as statistically significant.

Results

Nature of FBs and diagnostic methods

The fish bone contributed to 84.7% of the cases. Flexible 
laryngoscope is the most useful diagnostic tool in detecting 
PFBs (Table 1).

Locations of FBs and diagnostic methods

Maximum FBs were found in the oropharynx, about 83.2%. 
Flexible laryngoscope was useful tool in identifying PFBs 
lodged in different parts of the pharynx (Table 2).

Outcomes and complications

Outcomes of PFBs were observed in this study. In the RG, 
most FBs were taken out via direct laryngoscope. In the DG, 
there were no complications (Table 3).

Of the 131 patients, 4 patients had complications, all in 
the RG. They were all caused by primary disease; no proce-
dure-related complications were reported. The FBs in these 
four cases were all bone fragments. Two cases had wound 

infections of the pharynx (Figure 2). Two cases had a deep 
abscess (Figures 3 and 4), with FB migration locally in one 
of these cases. The clinical data of these four cases are shown 
in Table 4.

Factors causing dislodgement of PFBs

Of the 131 cases in this study, the dislodgement incidence 
exceeded 50%. Univariate analysis showed significant dif-
ferences between the two groups (DG and RG) with respect 

Table 2. Locations of foreign bodies and diagnostic methods 
before hospitalization.

Locations of foreign 
bodies

Diagnostic methods

Tongue 
depressor

X-ray CT 
scan

Transnasal 
laryngoscope

Nasopharynx 0 0 1 5
Oropharynx 3 1 3 102
 Uvula 2 0 0 0
 Tonsil 1 0 0 45
 Vallecula 0 0 0 40
 Base of tongue 0 1 3 17
Laryngopharynx 0 0 4 12
 Pyriform sinus 0 0 0 6
 Postcricoid 0 0 2 2
  Posterior wall of 

laryngopharynx
0 0 2 2

  Lateral wall of 
laryngopharynx

0 0 0 2

CT: computed tomography.

Table 3. Outcomes of PFBs in children after hospitalization.

Group Management Total CG

RG Extraction via nasal endoscope 
under general anesthesia

4 0

Extraction via direct 
laryngoscope under general 
anesthesia

59 3

Removed by esophagoscopy 
under general anesthesia

1 1

DG Foreign bodies not found next 
morning by diagnostic methods

45a 0

No foreign bodies found via 
direct laryngoscope under 
general anesthesia

14b 0

Symptoms disappear when 
waiting and discharge without 
complications

8 0

RG: removal group; DG: dislodgement group; CG: complication group; 
PFBs: pharyngeal foreign bodies.
a Of which 43 using transnasal laryngoscope, 1 with tongue depressor, and 
1 with computed tomography (CT) scan.

b Of which 3 with additional esophagoscopy and 1 with additional gastros-
copy because of parental anxiety.

Table 1. Nature of foreign bodies and diagnostic tools before 
hospitalization.

Nature of foreign 
bodies

Diagnostic methods

Tongue 
depressor

X-ray CT 
scan

Transnasal 
laryngoscope

Fish bone 1 0 1 109
Bone fragment 0 1 7 2
Other foreign bodies 2a 0 0 8b

CT: computed tomography.
aOther foreign bodies include one hair and one awn of wheat.
bOther foreign bodies include three broken melon seeds, one splinter, 
two steel wires, and two unknown foreign bodies.
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Figure 4. Case 4: CT showing an irregular bone as foreign body 
piercing into the tissue of postcricoid and causing emphysema of 
the pharyngeal wall.

to location of PFBs and age, while sex, time of PFBs, and 
nature of PFBs had no significant differences. The dislodge-
ment incidence of FBs in the oropharynx was the highest 
(56.88%), while that of FBs in the laryngopharynx was the 
lowest (18.75%). Children less than 3 years old have a dis-
lodgement incidence of up to 66.7% (Table 5).

Factors causing complications with PFBs

Results suggested that location of PFBs and nature of PFBs 
were risk factors correlated with complications. The compli-
cation incidence of FBs in the laryngopharynx was high 
(25%), it was especially high in two parts of the laryngophar-
ynx: postcricoid (50%) and posterior wall of the laryn-
gopharynx (50%). Moreover, the complication incidence in 
patients with bone fracture reached 44.44% (Table 6).

Discussion

Ingested fish bones in the pharynx are common in East Asia, 
probably as a result of the custom of eating fish without prior 
removal of bones.2 The hospital is a tertiary facility. At least 
1000 cases of suspected PFB are admitted to the hospital 
every year. Most children are admitted to the hospital within 
24 h. When the FBs cannot be removed in the outpatient clin-
ics, the patients are admitted to the ward for observation and 
therapy because of potential risks.4

The flexible laryngoscope is a safe, effective, and well-
tolerated diagnostic tool for PFBs, it is worldwide accepted 
and recommended. However, when endoscopy results are 

negative and symptoms are persistent, CT scan is suggested. 
Table 2 shows that the doctors were more likely to choose 
CT for complaints of bone fragment ingestion because bone 
fragment could easily cause trauma and enter into the esoph-
agus. CT is useful to determine the exact location of the FB 
and its relationship to the vital structures in the neck. It 
allows the surgeon to locate the FB during an exploration of 
the neck.6 X-ray is useful in detecting bone chips and metal 
FBs. It should be considered when flexible laryngoscope and 

Figure 2. Case 2: electronic laryngoscope showing irregular 
bone pieces as foreign bodies embedded in the laryngopharyngeal 
wall and a large piece of erosion near the foreign body.

Figure 3. Case 3: CT showing that the cone-shaped bone 
fragments migrated to the tissue of postcricoid, and air and 
abscess were found around the neck.
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CT scan are not available.7 Due to the specialty of PFBs in 
children, three cases of FBs were found using a tongue 
depressor but not removed in the outpatient clinic.

This study aimed to find the related factors affecting dis-
lodgement and complications of PFBs in children. The find-
ings would help in improving management protocol of this 
disease.

FBs in the oropharynx were more likely to dislodge com-
pared with the FBs in the laryngopharynx, probably due to 
the powerful movement of the tongue and also due to the 
larger diameter of the oropharynx. The pharynx is consid-
ered as an inverted cone. The postcricoid and posterior wall 
of the laryngopharynx are at the tip of the cone. A narrow gap 
is present between the laryngopharynx and the esophagus. 
The FBs are easy to block in this gap and do not get easily 
dislodged. Younger children with PFB have a high rate of 
dislodgement, probably due to three reasons. First, younger 
children have weak muscles, and the swallowing function is 
not very strong; hence, the FBs pierce the tissue superfi-
cially. Second, infants with PFBs often refuse to eat,5 which 
avoids extrusion of FBs into deep tissue. Third, infants are 
prone to crying, nausea, and vomiting, which increases the 
elimination of FBs.

The possibility of complications caused by bone frag-
ments and FBs in the laryngopharynx increases obviously, 
consistent with other studies.4,6 This might be because of the 
anatomical structure, the retropharyngeal and parapharyn-
geal spaces were around the laryngopharynx. The shape of 
fractured bones was irregular, and the surface was sharp and 
piercing. Hence, they could penetrate the mucosa, cause 
large wounds, and form deep cavities. Food residues and 
secretions accumulated in the wound could easily cause 
infection, abscess, and perforation. These factors contributed 
to the high risk of complications.

Some researchers believed that the retention time of FBs 
was related to the complications. Singh et al.10 found that the 
retention of FBs for more than 24 h is a major risk factor 
causing complications in children less than 10 years old. The 
findings conflicted with the findings of this study. This study 
found no relationship between retention time and the compli-
cations of PFBs in children, probably because of the differ-
ent choices of subjects. The complications in adults were 
reported in most published series, but the reports were fewer 
in children. Most common complications of PFBs were local 
infection and abscess formation.11,12 Serious complications 
were perforation and migration of FBs.13,14 The clinical data 
of current 6 years were analyzed. Only one case (case 3) was 
observed in which the bone fracture migrated into the poste-
rior pharyngeal wall 9 days later. However small the risk of 
migration of PFBs is, awareness should be raised.

Some researchers reported that once the ingested FB pro-
gressed into the lower digestive tract, it could be discharged 
naturally.15–18 Therefore, for the children with FB dislodge-
ment in the hospital, a trial diet was usually suggested. If the 
patients had no complications, they would be discharged. 
However, Norberg and Reyes19 reported a case of a 14-month-
old boy who ingested an ornamental Christmas bulb causing 
repeated rectal bleeding, a large ischiorectal abscess, and 
perforation of the ileum. Burstein et al.20 reported four cases 
of children with ingested FB causing bowel obstruction and 
perforation. Aduful21 reported that ingested bone chips could 
cause perforation and obstruction of the anus. Therefore, a 
period of follow-up was necessary when the FB moved into 
the lower digestive tract. All patients in this study were fol-
lowed up for 1 month after discharge, and no short-term 
complications were reported.

To avoid complications of PFBs, after FB removal, puru-
lent secretions were drained and the wound was washed. 

Table 4. Details of four patients with complications caused by PFBs.

Case 
number

Age 
(years)

Sex Time 
(days)

Nature of 
foreign body

Location of 
foreign body

Treatment and prognosis

1 4.9 Male 4 Bone fragment 
(chicken feet)

Posterior 
wall of 
laryngopharynx

The patient presented with fever and dysphagia; antibiotics 
alone were prescribed after taking out the foreign body, and the 
patient was discharged on the postoperative day 5

2 2 Male 2 Bone fragment 
(fish head)

Posterior 
wall of 
laryngopharynx

The foreign body was removed using direct laryngoscope; 
the patient received antibiotic treatment for 3 days and was 
discharged against medical advice

3 1.25 Male 9 Bone fragment 
(pig bone)

Postcricoid The foreign body was extracted by direct laryngoscope 
combined with esophagoscopy. The wood and abscess were 
also drained during the operation, but the patient presented 
with breathing difficulties the next day. Due to obvious swelling 
of the neck, neck incision and tube drainage of pus were 
performed. After about a month of antibiotic treatment and 
drainage of the abscess, the patient was cured and discharged

4 1.25 Male 1 Bone fragment 
(fish head)

Postcricoid The patient presented with fever when admitted to the hospital. 
After taking out the foreign bodies and giving intravenous 
antibiotics for 2 days, the patient was discharged against medical 
advice

PFBs: pharyngeal foreign bodies.
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Table 6. Factors causing complications with PFBs.

Variable Total CG p value

N 131 4  
Age (years) 0.099
 ≤3 46 3  
 3−6 43 1  
 ≥6 42 0  
Sex 0.121
 Male 69 4  
 Female 62 0  
Duration of PFBs (h) 0.181
 0−24 74 0  
 25−48 38 1  
 49−72 14 1  
 >72 5 2  
Nature of PFBs <0.001*
 Fish bone 112 0  
 Bone fragment 9 4  
 Othersa 10 0  
Location of PFBs <0.001*
 Nasopharynx 6 0  
 Oropharynx 109 0  
  Uvula 2 0  
  Tonsil 46 0  
  Vallecula 40 0  
  Base of tongue 21 0  
Laryngopharynx 16 4  
 Pyriform sinus 6 0  
 Postcricoid 4 2  
  Posterior wall of 

laryngopharynx
4 2  

  Lateral wall of 
laryngopharynx

2 0  

N: number of cases; CG: complication group; PFBs: pharyngeal foreign 
bodies.
aOther foreign bodies include three broken melon seeds, two steel wires, 
one splinter, one hair, one awn of wheat, and two unknown foreign bod-
ies.
*p<0.05, the difference was statistically significant.

Sometimes the abscesses may recur and cause severe upper 
airway obstruction, which may be life-threatening if not 
promptly treated. Fortunately, the four cases with complica-
tions were all cured and discharged without sequelae.

This study had certain limitations. First, the number of 
complications was low; hence, large-sample multicenter 
studies were required to verify the results. Second, PFBs 
treated in the outpatient clinic were excluded from this study 
due to incomplete information. Third, some studies reported 
that FBs could be easily removed by transnasal laryngoscopy 
with biopsy forceps in the outpatient clinic, even in chil-
dren.5,22,23 However, the transnasal laryngoscope used in this 
study was not equipped with biopsy forceps, which might 
have affected the results.

Ethical approval was sought for this study by inde-
pendent ethics committee (IEC) of Children’s Hospital 

affiliated to Nanjing Medical University (approval num-
ber: 201701022).

Conclusion

PFBs in children have a high rate of dislodgement. FBs in 
the nasopharynx and oropharynx are more likely to dis-
lodge. Also, the risks of complications in these parts are 
rare. If the FB cannot be removed immediately, it can be 
closely observed for 24 h. If no dislodgement is observed 
the next day, the FB needs to be removed. The PFBs in the 
laryngopharynx, especially bone fractures, because of the 
high incidence of complications, should be removed 
immediately without waiting. When the FB is removed, 
the prognosis is mostly uneventful after timely treatment 
of complications.

Table 5. Factors causing dislodgement of PFBs.

Variable RG DG p value

N 64 67  
Age (years) 0.011*
 ≤3 16 30  
 3−6 22 21  
 ≥6 26 16  
Sex 0.804
 Male 33 36  
 Female 31 31  
Duration of PFBs (h) 0.133
 0−24 30 44  
 25−48 21 17  
 49−72 10 4  
 >72 3 2  
Nature of PFBs 0.613
 Fish bone 53 59  
 Bone fragment 6 3  
 Othersa 5 5  
Location of PFBs 0.007*
 Nasopharynx 4 2  
 Oropharynx 47 62  
  Uvula 0 2  
  Tonsil 21 25  
  Vallecula 18 22  
  Base of tongue 8 13  
Laryngopharynx 13 3  
 Pyriform sinus 3 3  
 Postcricoids 4 0  
  Posterior wall of 

laryngopharynx
4 0  

  Lateral wall of 
laryngopharynx

2 0  

N: number of cases; RG: removal group; DG: dislodgement group; PFBs: 
pharyngeal foreign bodies.
aOther foreign bodies include three broken melon seeds, two steel wires, 
one splinter, one hair, one awn of wheat, and two unknown foreign bod-
ies.
*p<0.05, the difference was statistically significant.
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