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A clinical analysis of 21 cases of pen sheath bronchial 
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Abstract: Objective: To explore the clinical characteristics of children pen sheath bronchial foreign body, andto con-
clude rigid bronchoscope and self-made foreign body hook in the value of diagnosis and treatment in childrenpen 
sheath bronchial foreign body and operating considerations. Methods: 21 pen sheath bronchial foreign body cases 
diagnosed and treated by rigid bronchoscopy were retrospective analyzed. Results: Under the assistance of self-
made foreign body hook and latent speculum, 20 cases were successfully removed, 1 case was turned thoracotomy 
thoracic surgery. Conclusion: Rigid bronchoscopy is an effective method to finally diagnose and treat pen sheath 
bronchial foreign body. Using self-made foreign body hook can significantly improve the success rate of surgery and 
reduce occurrence of complications.
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Introduction

Bronchial foreign body (FB) is one of the most 
common acute diseases which, if not effective-
ly or timely treated, may lead to a series of com-
plications and even endanger life [1-3]. The 
majority of fatalities due to FB aspiration are 
caused by round, smooth objects that occlude 
the airway either supra or infraglottic [4]. 
Detailed descriptions from diagnosis to treat-
ment have been previously furnished, which 
functions in the timely diagnosis and treatment 
of bronchial foreign bodies [5, 6]. To master key 
skills of the technique and to respond flexibly 
before and during operation reduce occurrence 
of complications and lower mortality [7, 8]. The 
FB hook of 35 cm, developed by Wuhan 
Children Hospital, is applied to operation to 
remove special FB, which greatly improves suc-
cess rate of operation and reduces occurrence 
of complications. 973 cases with bronchial FB 
were included in Wuhan Children Hospital from 
December 2011 to December 2013. 21 cases 
of them with bronchial FB- pen sheath - were 
analyzed in the current study.

Data and methods

Clinical data

21 cases including 20 boys and 1 girl (at the 
ratio of 20:1) with mean age of 8 years and 1 
month (aged from 4 years- 13 years and 5 
months) were included in the study. 19 cases 
(90.48%) had known history of FB. 1 case 
(4.76%) had unknown history. 1 (4.76%) had no 
history. 9 cases (42.86%) had left bronchial FB. 
12 cases (57.14%) had right bronchial FB. The 
shortest duration of disease was half a day. The 
longest duration was 5 months. 5 (20.83%) had 
pneumonia complication. 5 (20.83%) had pul-
monary atelectasis. 4 (16.7%) had emphysema. 
3 (12.5%) had dyspnea. 3 cases received bron-
choscopy in other hospitals without successful 
removal of foreign bodies. 10 cases received 
anti-infective therapy in other hospitals (Table 
1). 3 cases showed three depression sign dur-
ing examination at admission. 18 cases showed 
weakened breath sound on one side during 
auscultation. 3 cases had generally symmetri-
cal breath sound on both sides. 11 cases 
showed rale and wheeze (Table 2). 14 of 17 
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Table 1. General information
No. Sex Age Medical history History of cough Treatment before admission Treatment after admission
1 Male 13 years and 5 months Intermittent cough for about 4 months Yes Anti-infection at local hospital Removal of FB under bronchoscope

2 Male 7 years and 2 months Intermittent cough for half a day Yes FB observed by bronchoscopy, but removal failed. Removal of FB under bronchoscope

3 Male 4 years Intermittent cough for half a month Yes Not improved after anti-infection at local hospital,  
operation under bronchoscope performed 1 week  
ago, anti-inflammation after operation

Removal of FB failed at first operation,  
but succeeded under bronchoscope 1  
week later

4 Male 5 years and 4 months Intermittent cough for 12 days Unknown Not improved after anti-infection at local hospital Removal of FB under bronchoscope

5 Male 11 years Intermittent cough for 33 days Yes Not improved after anti-infection at other hospitals Removal of FB under bronchoscope

6 Male 9 years and 9 months 2 days after swallowing of pen sheath Yes None Removal of FB under bronchoscope

7 Male 9 years Intermittent cough accompanied with 
dyspnea for 1 day

Yes Symptomatic treatment Removal of FB under bronchoscope

8 Female 4 years Intermittent cough for 1 day Yes None Removal of FB under bronchoscope

9 Male 7 years and 1 months Intermittent cough for half a day Yes FB observed by bronchoscopy at other hospitals,  
but removal failed

Removal of FB under bronchoscope

10 Male 9 years and 4 months 2 days after swallowing of plastic Yes Anti-inflammation at local hospital Removal of FB under bronchoscope  
failed, and then thoracic surgery  
performed to remove FB

11 Male 14 years Intermittent cough for 11 hours Yes None Removal of FB under bronchoscope

12 Male 10 years and 4 months Intermittent cough for 1 month Yes Anti-inflammation Removal of FB under bronchoscope

13 Male 10 years and 4 months Intermittent cough for 1 month Yes None Removal of FB under bronchoscope

14 Male 8 years Intermittent cough for 2 weeks Yes Intermittent anti-inflammation (unknown) at local  
hospital, poor outcome

Removal of FB under bronchoscope

15 Male 7 years and 3 months Intermittent cough for 1 day Yes None Removal of FB under bronchoscope

16 Male 8 years and 3 months 1 day after aspiration of pen sheath Yes None Removal of FB under bronchoscope

17 Male 7 years and 10 months 1 day after aspiration of pen sheath,  
accompanied with cough

Yes None Removal of FB under bronchoscope

18 Male 9 years and 9 months 2 days after aspiration of pen sheath Yes None Removal of FB under bronchoscope

19 Male 5 years and 9 months Intermittent cough for about 5 months None Anti-inflammation at local hospital Removal of FB under bronchoscope

20 Male 6 years and 10 months Intermittent cough for 1 day Yes None Removal of FB under bronchoscope

21 Male 9 years and 4 months 2 days after swallowing of plastic Yes Anti-inflammation at local hospital Removal of FB under bronchoscope
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cases who received chest CT scans, showed 
bronchial FB. 2 of 4 cases who received chest 
X-ray showed bronchial FB (Table 3).

Treatments

All 21 cases were subject to venous combined 
anesthesia, ECG and blood oxygen saturation 
monitoring during operation. The rigid broncho-
scope was directly applied after successful 
anesthesia. The endoscope image systemwas 
used to assist examination. Firstly, the unin-
jured bronchial opening was examined. The 
secretions were aspirated. Next, the affected 
bronchus was examined for inlay of FB, mucous 
membrane and presence of gap. In all cases, 
the FB was located in a position with tip down-
wards and mouth upwards. In the case of tight 
inlay and more secretion without gap, adrena-
line for lavage (5 drops of 1/1000 epinephrine 
+ 50 ml of saline) was used to wash to elimi-
nate the partial edema and relieve negative 
pressure, and then lavage solution and secre-
tions were aspirated. The shape and position of 
pen sheath were fully exposed. Next, the self-
made 35-cm FB hook was inserted into the 

holes in the distal pen sheath under endo-
scope. The hook was retrieved as the broncho-
scopemoved back. Therefore, the pen sheath 
was loosened. The FB hook was removed after 
the pen sheath was loosened and alternated 
with crocodile-mouth forceps, which firmly 
clamped the top edge ofthe pen sheath and 
move back with the bronchoscope at the same 
time. It should be kept at a certain distance 
from the bronchoscopy lip, at least more than 
0.5 cm. If it was too close to the bronchoscopy 
lip, it was easy to scrape off as it moved along 
the glottis. The glottis crack should be pressed 
down as it passed the glottis. The glottis should 
be enlarged to allow the FB to go through the 
triangular crack of the glottis and prevent 
scrape by the vocal cord. After removal of the 
FB, the bronchoscope was quickly inserted. 
The bronchial cavity was examined. Any secre-
tion was quickly aspirated to prevent entry into 
uninjured bronchus to cause suffocation. 
Hyperplasia of granulationduring operation 
should be avoided to prevent bleeding that 
might affect vision. The granulation was treat-
ed after removal of the FB. Intravenous drip of 
antibiotics and dexamethasone and aerosol 

Table 2. Physical examination 
No. Positive vital signs
1 Mildly lower breath sound in the right lung, dry and moist rale, and wheeze felt
2 Coarse breath sound in both lungs, lower breath sound in the right lung
3 Coarse breath sound in both lungs, lower breath sound in the left lung, dry and moist rale felt
4 Coarse breath sound in both lungs, lower breath sound in the right lung, dry and moist rale felt
5 Coarse breath sound in both lungs, lower breath sound in the right lung, no flapping sound felt
6 Coarse breath sound in both lungs, lower breath sound in the left lung, wheeze felt in the right lung
7 Inhaled three depression sign, coarse breath sound in both lungs, lower breath sound in the left lung,  

dry and moist rale felt
8 Coarse breath sound in both lungs, lower breath sound in the right lung, dry and moist rale felt
9 Coarse breath sound in both lungs, lower breath sound in the right lung 
10 Inhaled three depression sign, no breath sound in the left lung, coarse breath sound in the right lung 
11 Coarse breath sound in both lungs, generally symmetric in both lungs, a little of dry and moist rale felt
12 Lower breath sound in the left lung, no dry or moist rale felt
13 Lower breath sound in the right lung, dry and moist rale felt in both lungs
14 Lower breath sound in the right lung
15 Significant lower breath sound in the right lung, no obvious wheeze and dry and moist rale felt
16 Coarse breath sound in both lungs, a little of wheeze felt
17 Lower breath sound in the right lung, no obvious wheeze or dry and moist rale felt
18 Coarse breath sound in both lungs, lower breath sound in the left lung, wheeze felt in the right lung 
19 Coarse breath sound in both lungs, generally symmetric in both lungs, a little of dry and moist rale felt
20 Coarse breath sound in both lungs, lower breath sound in the left lung, no dry and moist rale felt
21 Inhaled three depression sign, no breath sound in the left lung, coarse breath sound in the right lung
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inhalation of Pulmicortrespulas and Mucos- 
olvan could control infection and laryngeal 
edema. The breath was closely monitored. 

Results

The application ofself-made FB hook greatly 
increased success rate of operation. 20 cases 
with bronchial FB were discharged from the 
hospital after recovery. 4 cases were sent to 
intensive care unit after operation and trans-
ferred to common ward when stable. 10 cases 
(47.62%) underwent alveolar wash during oper-
ation. 11 cases (52.38%) did not undergo alve-
olar wash. The bacteria were detected in 1 
case’s alveolar wash after incubation. No bac-
teria growth was detected in 9 cases after incu-

bation. The FB in 1 case was not removed by 
forceps under bronchoscope. Lately, the case 
was referred to the chest surgery department 
and recovered after thoracotomy to remove the 
FB.

Discussion

Children often aspirate pen sheath in the mouth 
into bronchus during playing [9, 10]. Boys are 
naughtier than girls. In this study, 20 cases 
were boys while one was girl. The FB enters the 
bronchus often with tip downward because the 
bronchus of a school-age child is coarser. The 
FB often fully enters bronchus on one side. 
Children are active. They often have the habit to 
have something in mouth. Special foreign bod-

Table 3. Auxiliary examination
No. Auxiliary examination
1 Lung CT showed abnormal density focus in the right middle bronchial cavity, caused by FB, mild  

emphysema in the middle and lower lobe of the right lung 
2 Lung CT showed FB in the right bronchus
3 Lung CT showed high density shadow of FB in the left principal bronchial cavity, abnormal patchy density  

shadow in the proximal bronchus of the left upper lobe, abnormal patchy density shadow in the distal  
bronchus of the lower lobe 

4 Lung CT showed bronchial FB possibly in the right upper lobe, emphysema in the right upper lobe
5 The chest CT showed abnormal density shadow in the right middle bronchus and bronchial cavity in the  

right middle and lower lobe 
6 The chest CT did not show significant abnormality in both lungs, no significant FB shadow in the larynx,  

bronchus and principal bronchial cavity
7 Lung CT showed left bronchial FB, pneumothorax, mediastinal emphysema
8 The chest X-ray showed pulmonary atelectasis in the right lung, possibly bronchial FB 
9 Lung CT showed right bronchial FB
10 The chest X-ray showed pulmonary atelectasis in the left lung, pleural effusion in the left lung 
11 Lung CT showed tubular FB in the right lower lung
12 Lung CT showed 1) pneumonia in the left lower lung, 2) Inflammatory secretion or FB in the left principal  

bronchus and bronchial cavity in the left upper lobe 
13 Lung CT showed abnormal density focus in the middle bronchial cavity in the right lung, FB considered,  

pneumonia in the middle and lower lobe in the right lung, accompanied with pulmonary atelectasis  
in the middle lobe of the right lung

14 Lung CT showed abnormal density shadow in the middle bronchus in the right lung 
15 None
16 Lung CT showed right bronchial FB 
17 Lung CT showed tubular density shadow in the lower lobe of the right lung, FB considered 
18 The chest CT did not show significant abnormality in both lungs, no significant FB shadow in the larynx,  

bronchus and principal bronchial cavity
19 The chest CT showed pulmonary consolidation and pneumonia in the left lower lung, blockage in the  

bronchial cavity of the left lower lobe, obscurity, dotted and patchy high density shadow in the  
right lobe of the liver 

20 Lung CT showed abnormal density shadow in the left bronchus 
21 The chest X-ray showed pulmonary atelectasis in the left lung and pleural effusion in the left lung 
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ies such as pen sheath commonly occur in 
school-age children. The angle between right 
bronchus and thetrachea is small. The bulge of 
the trachea is inclined to the left. Therefore, the 
FB is more likely to enter the right bronchus. In 
the study, 12 cases (57.1%) had right bronchial 
FB, while 9 (42.9%) had left one. The FB was 
large in size. The round mouth was easy to 
inlay. The small hole at the top was easy to 
block. Hence, the condition was dangerous. 1 
case (4.76%) directly underwent bronchoscopy 
without imaging due to defined history of FB.

We used the rigid bronchoscope in all cases 
due to its ability to control and ventilate the air-
way, while removing the offending FB. Rigid 
bronchoscopy is the best modality of treatment 
in cases of FB is a universally accepted state-
ment [11, 12].

Sufficient preparation is the guarantee of suc-
cessful operation. Ask for detailed medical his-
tory before operation. Careful physical exami-
nation and chest imaging examination should 
also be performed before operation [13], in 
order to determine the location, shape, charac-
ter of FB. The FB hook and suitable forceps are 
selected for simulation of the process to clamp 
the FB and move along the glottis (Figure 1). 
Meanwhile, intraoperative risk factors should 
also be predicted. The relevant staff should 
make full preparation and take emergency 
measures to guarantee the success rate of sur-
gery. For children with history of less than 24 
hours, the FB is easy to move, shift and change, 
but also easy to remove. Surgery should be per-
formed as soon as possible, especially for dan-
gerous patients with grade II airway obstruc-

tion. For children with respiratory failure, deci-
sion should be made quickly and race against 
time. In addition to correct breathing and circu-
lation failure, the FB should be removed under 
bronchoscope. For patients with long history of 
tracheal FB, significant tracheal inflammation 
or local pulmonary atelectasis, anti-inflamma-
tory treatment should be given priority and fol-
lowed by elective surgery.

It is very difficult to remove bronchial foreign 
bodies for the following reasons: 1) The pen 
sheath is cone-shaped, fine tip and wide mouth. 
In clinical practice, the mouth is always upwards 
and moves through the glottis into the airway, 
and easy to form inlay with bronchus; 2) The 
pen sheath inlays with bronchus on one side. 
The hole at the top is blocked by secretions to 
stop air flow, causing complete uptake of air in 
the lungs and hence atelectasis. The negative 
pressure in the front further increased the dif-
ficulty to remove FB. The hook that probes into 
the hole at the top of the pen sheath can 
remove secretion and improve the negative 
pressure.3) In the process of removal of FB, the 
FB is blocked by the vocal cord through the 
glottis and slipped to the other side of unin-
jured bronchus. Since the function of affected 
side has yet to be restored, the blockage of the 
uninjured side causes shifted suffocation. 4) 
Due to tight inlay of FB and absence of gap sur-
rounding the tissues, clamp of FB along with 
tracheal mucous membrane by the forceps 

Figure 1. In-house FB hook and pen sheath (Unit: 
cm).

Figure 2. Images during removal of FB.
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causes tracheal mucosa tearing and hence 
pneumothorax. Sun et al [14] reportedremoval 
of FB in 19 cases under the bronchoscope 
failed, and then thoracic surgery was per-
formed to remove FB.FB in 7 cases was auto-
matic pencil, while it was pen cap in 2 cases. In 
this study, self-made 35 cm FB hook was used 
to insert into small hole on the pen sheath. 
After loosening pen sheath, the crocodile 
mouth FB forceps was used, which increased 
the tolerance and success rate of surgery. No 
tracheal perforation complications were obs- 
erved.

In addition, in order to avoid laryngeal edema, 
trachea hemorrhage and incidence of compli-
cations such as pneumothorax, we should also 
pay attention to the following aspects: preop-
erative use of “three combined solution” con-
taining 0.5% tetracaine, adrenaline and Pul- 
micortrespulas to reduce the occurrence of 
laryngeal and tracheal spasm; intraoperative 
use of small amount of adrenaline drip into the 
affected bronchus to reduce tracheal mucous 
edema and permeability of blood, and intraop-
erative endoscope in order to achieve the best 
exposure [15]; be gentle toadvance or retrieve 
a bronchoscope. The vertical axis of broncho-
scope should be parallel with that of the tra-
chea. The removal of FB by forceps should be 
accurate to avoid damage to the wall of airway 
(Figure 2).

Pen sheath inhalation mostly occurs in school-
aged children. Patients usually can depict a 
clear history of pen sheath inhalation, which is 
vital to early diagnosis. A detailed understand-
ing of the shape, size and location of the FB, 
and the corresponding equipment and rescue 
equipment should be prepared before the oper-
ation. Inhaled pen sheath can be removed safe-
ly by rigid bronchoscopy under general anes-
thesia with self-made FB hook. Open surgical 
techniques such as tracheotomy, thoracotomy, 
and bronchotomy can be avoided in most 
cases. More attention to programs of preven-
tion, public and parent education, a nd aware-
ness is needed to reduce the incidence of pen 
sheath inhalation.
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