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Review of 198 Cases from Anesthesiology Perspective

Mehmet Kenan EROL* "', Tansel GUNENDI2 "', Firdevs KAYA ", Mustafa Erman DORTERLER 2

1Department of Anesthesiology and Reanimation, School of Medicine, Harran University, Sanliurfa, TURKIYE

2Department of Pediatric Surgery, School of Medicine, Harran University, Sanhurfa, TURKIYE

Abstract

Background: Tracheobronchial foreign body aspiration is an emergency in childhood. Rigid bronchoscopy
is used for diagnosis and treatment. In our retrospective study, we aimed to evaluate anesthesia man-
agement, age, gender, intraoperative blood pressure, pulse, saturation, intraoperative and postoperative
complications, foreign body type and localization and length of hospitalization.

Materials and Methods: The file of 198 pediatric patients who underwent rigid bronchoscopy by pediat-
ric surgery with the diagnosis of foreign body aspiration in Harran University Medical Faculty Hospital
between 2016-2018 were retrospectively analyzed. All cases were managed under general anesthesia.
The anesthesia management, age, gender, intraoperative blood pressure, pulse, saturation, intraopera-
tive and postoperative complications, foreign body and localization, length of stay were obtained from
patient records and retrospectively evaluated.

Results: Localization of foreign bodies were found to be 4.5% in trachea, 48% in right main bronchus and
33.9% in the left main bronchus. 25.3% of foreign bodies were seed, 25.62% were peanuts and 5.62%
were organic substances such as beans, needle was removed in 7.6% cases, and toy pieces was removed
in 9.6% cases respectively. Low levels of saturation, hypercarbia, arrhythmia, laryngospasm and bron-
chospasm were observed as complications of anesthesia.

Conclusions: Foreign body aspiration is an emergency that requires early diagnosis and urgent interven-
tion. It is important to be aware of the complications that may occur during anesthesia and momentous
to be intervened by an experienced team.
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Amag: Trakeobronsiyal yabanci cisim aspirasyonu ¢ocukluk ¢aginda acil bir durumdur. Tani ve tedavi igin
rijit bronkoskopi kullanilir. Retrospektif calismamizda anestezi yonetimi, yas, cinsiyet, intraoperatif kan
basinci, nabiz, satlirasyon, intraoperatif ve postoperatif komplikasyonlar, yabanci cisim tipi ve lokalizasy-
onu ve hastanede yatis sliresini degerlendirmeyi amagladik.

Materyal ve Metod: 2016-2018 yillari arasinda Harran Universitesi Tip Fakiiltesi Hastanesi'nde yabanci
cisim aspirasyonu tanisi ile gocuk cerrahisi ile rijit bronkoskopi yapilan 198 cocuk hastanin dosyasi retro-
spektif olarak incelendi. Tiim olgular genel anestezi altindamuayene edildi. Hasta kayitlarindan anestezi
yonetimi, yas, cinsiyet, intraoperatif kan basinci, nabiz, satiirasyon, intraoperatif ve postoperatif kom-
plikasyonlar, yabanci cisim ve lokalizasyon, hastanede kalis siireleri kaydedildi ve retrospektif olarak
degerlendirildi.

Bulgular: Yabanci cisim yerlesimi trakeada %4,5, sag ana bronsta %48 ve sol ana bronsta %33,9 olarak
bulundu. Yabanci cisimlerin %25.3'l tohum, %25.62'si yer fistig1 ve %5.62'si fasulye gibi organik maddeler,
%7.6's1 igne, %9.6'sl oyuncak pargalar gikarildi. Anestezi komplikasyonlari olarak dusik sattirasyon,
hiperkarbi, aritmi, laringospazm ve bronkospazm gézlendi.

Sonug: Yabanci cisim aspirasyonu erken tani ve acil midahale gerektiren acil bir durumdur. Anestezi
sirasinda olusabilecek komplikasyonlarin farkinda olunmasi ve deneyimli bir ekip tarafindan miidahale
edilmesi 6nemlidir.
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Introduction

Tracheobronchial foreign body aspiration (FBA) is an impor-
tant emergency that can lead to death in childhood. Bronc-
hoscopy provides rapid diagnosis and treatment which may
prevent mortality and subsequent complications. FBA pati-
ents undergoing bronchoscopy are in high-risk group beca-
use these patients are always urgent cases with serious
complication rates and the procedure involves serious diffi-
culties (1).

Bronchoscopy is an invasive procedure that allows inspec-
tion of the trachea and bronchi as well as performing surgi-
cal procedures like foreign body removal or punch biopsies.
Rigid bronchoscopy (RB) is widely used for this purpose. The
advantages of RB is to provide safe airway and sustain ven-
tilation during the procedure, and to enable the use of opti-
cal system along with foreign body forceps from the same
channel (2,3). The most common indications of RB include
endoscopic treatment of central airway obstruction, remo-
val of foreign body, diagnosis and treatment of massive he-
moptysis. In children, foreign bodies in the airway is the
most frequent indication (4). Because of the simultaneous
use of the airway with surgical team, ventilation and oxyge-
nation is disrupted during intervention and hemodynamic
disturbances during the procedure generally decrease Pa02,
increase PaCO2 and airway resistance that cause respiratory
distress in most patients. The procedure’s urgent nature
along with inadequate fasting period increases the compli-
cation rate and the difficulty of the procedure (5,6).

In this study, we aimed to evaluate children who were ma-
naged with rigid bronchoscopy with our pediatric surgery cli-
nic between 2016-2018 for age, sex, intraoperative blood
pressure, pulse, saturation, intraoperative and postopera-
tive complications, foreign body types and localization and
duration of hospitalization.

Materials and Methods

After the approval of the Ethics Committee of Harran Uni-
versity Faculty of Medicine (08.04.2019 and 04/20), the files
of 198 pediatric patients who underwent RB by pediatric
surgery with the diagnosis of foreign body aspiration
between 2016-2018 in Harran University Medical Faculty
were retrospectively analyzed.

The anesthesia management, age, sex, intraoperative blood
pressure, pulse, saturation, intraoperative and postopera-
tive complications, foreign body and localization, length of
stay were recorded and evaluated. All patients were mana-
ged under general anesthesia. Ventilation management
were recorded in anesthesia operation forms. The drugs
used in anesthesia induction and maintenance (intravenous,
inhalation agents, neuromuscular blocker), intraoperative
complications, postoperative intubation and other drugs
(reversal agents, steroid) were evaluated. ECG, Sp0O2, ETCO2
monitoring was performed in all patients.

After induction was achieved with sevoflurane and neuro-
muscular agent in children under 2 years of age and with
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propofol and neuromuscular agent in children over 2 years
of age, anesthesia maintenance was achieved with 2-3% se-
voflurane and oxygen-air mixture. It is aimed that oxygen sa-
turation (Sp0O2) does not fall below 90% during ventilation
and the end-tidal carbon dioxide (ET-CO2) is maintained
between 35-45mmHg, and if it falls so, the oxygen concent-
ration is increased to raise it over 90%. 1 mg/kg methylpred-
nisolone was administered to all patients during the proce-
dure. The anesthesia circuit for ventilation was connected to
RB by airway extension and manually controlled ventilation
was implemented. After the procedure was completed, all
patients were intubated and ventilated, and patients with
stable vital signs with good Sp02, ET-CO2 values were extu-
bated and sent to recovery room. Patients who were full
conscious were sent to the service ward. Patients who were
not sufficiently breathing or hemodynamically unstable af-
ter RB were referred to the intensive care unit(ICU) and fol-
low-up treatments were performed in the ICU.

Data were analyzed using “SPSS for Windows 23.0”
software program for statistical evaluation and chi-square
test was used to compare the differences between groups.
p <0.05 was considered significant.

Results

The mean age of the patients was 3.24+3.7 months (1
months-16 years) with a slight male preponderance of
57.4% male and 42.4% female and male / female ratio was
(114/84) (Graphic-2). Localization of foreign bodies were
trachea (4.5%) in 9 patients, right main bronchus in 48 pati-
ents (48%) and left main bronchus in 67 patients (33.9%)
(Graphic-3). In 27 patients (13.6%) no foreign bodies were
found in bronchoscopy. Foreign bodies in bronchoscopy
were visualized as sunflower seeds in 25.3% of patients (n =
50), peanuts in 10.62% (n = 21), beans in 5.62% (n = 11), me-
tal needle in 7.6% (n = 15), toy parts in 9.6% (n = 19) and pus
in 12.6% patients (n = 25) respectively. Chicken bone was re-
moved in 1 case (%0,005) (Graphic-1). Out of our 198 patient
group, 19 patients (9.6%) were consultated from other me-
dical centers to pediatric surgery with symptoms of recur-
rent or treatment-resistant lung infections and 179 patients
(90.4%) presented directly to pediatric surgery with acute
respiratory symptoms which were acute shortness of bre-
ath in 88 patients as the most common finding (44.4%),
dyspnea in 56 patients (28.3%), and cyanosis in 35 patients
(17.7%) (Table 1).

In radiologic work-up, a chest X-ray was the first choice as
imaging modality and for recurrent or theraphy-resistant
lung infections a chest CT was also obtained in selected pa-
tients.

Air trapping was the most frequent radiological finding in
128 patients (64.7%), normal lung image in chest X-ray in 45
patients (22.7%), and foreign body image in 25 cases
(12.6%).
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Graphic 1. Foreign bodies removed by bronchoscopy are indicated by the number of patients and percentage
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Graphic 2. Number of patients undergoing bronchoscopy in
the first 10 years
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Graphic 3. Foreign body localization distribution

Throughout the operation, the most common complicati-
ons encountered during per-operative anesthesia manage-
ment was saturation decrease (SpO2 <95%) in 96 cases
(48.5%), arrhythmia (bradycardia, tachycardia, ventricular

extrasystoles) in 24 patients (12.1%), hypercarbia in 50 pa-
tients (25.3%), and bronchospasm in 28 patients (% 14.1).
After extubation, laryngeal edema occurred in 97 cases
(49%), low saturation rates in 65 cases (32.8%), laryngos-
pasmin 11 cases (5.6%), ongoing cough in 21 cases (10.6%).
and bronchospasm in 4 patients (2%) respectively. Fol-
lowing bronchoscopy, 151 patients (76.3%) were dischar-
ged the following day, 29 patients (14.6%) were discharged
on the 2nd post-operative day and 8 patients (4%) were
discharged on the 3rd post-operative day. 10 patients (5%)
were discharged between 4 to 14 days. 18 patients (9.1%)
were followed-up in the intensive care unit due to ongoing
desaturation and respiratory distress.

All bronchoscopies were performed under general anest-
hesia. Rocuronium was used as the neuromuscular agent.
After anesthesic induction was achieved with sevoflurane
and rocuronium combination under 2 years of age and with
propofol and rocuronium combination over 2 years of age,
maintenance was carried out by sevoflurane %2-3, oxygen-
air mixture. When it was decided by the anesthesia team
that the depth of anesthesia and muscle relaxation were
sufficient, a bronchoscope was inserted into the trachea af-
ter oxygen and anesthesia circuit were connected to the
side arm of the bronchoscope. 1 mg / kg methylpredniso-
lone was administered in all patients per-operatively. The
operation time of the patients who were referred to the in-
tensive care unit was 32.1 + 2.96 minutes, while the opera-
tion time of the patients who were not referred to the in-
tensive care unit was 6.26 + 2.89 minutes. This difference
was statistically significant (p <0.05). After the procedure
was completed, all patients were intubated, ventilated, and
once the Sp02, ET-CO2 values and vital signs were stabili-
sed, patients were extubated and sent to recovery room.
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After all of the discharge criteria are met, the patient was
discharged by their anesthesiologist to the inpatient room.
Patients who were stable after their follow-up and treat-
ment were discharged. Patients who were unstable respi-
ratory or hemodynamically were referred to intensive care
unit.

Table 1. Distribution of symptoms

Symptom n %
Cough 88 44.4
Shortness of breath 56 28.3
Cyanosis 35 17.7
Asymptomatic 19 9.6

Table 2.Ph, pO2, pCO2 values of patients sent to intensive
care unit

n Min. Max. Mean SD
pH 18 7.20 7.40 7.3050 .5512
p02 18 63.00 88.00 77.9444 8,57131
PCO2 18 45.00 54.00 49.5000 2.57248
vaidn | 18
(listwise)

Min: Minimum, Max: Maximum, SD: Standart Deviation

Discussion

Foreign body aspiration is a common clinical condition in
childhood. Especially foreign body aspiration is one of the
most important causes of death in the 1-3 years of age
group. The anatomical features of this age group are at risk
due to incomplete airway reflexes. Reasons for admission
can be observed in a wide range from nonspecific findings,
normal physical examination, suspected aspiration history,
and radiological findings to severe respiratory distress and
respiratory arrest (7). RB is most commonly used in children
due to foreign body aspiration (2). Although fiberoptic
bronchoscope is used in some centers, RB is still respected
as the gold standard in foreign body aspiration and our pe-
diatric surgery clinic is preferring this method. For this rea-
son, RB is safely used as a diagnostic and treatment method
in foreign body aspirations within the reach of RB, especi-
ally in the presence of an experienced team (8).

In the retrospective analysis of our cases, propofol and se-
voflurane were detected to be used as anesthesia induction
agents. These options are consistent with the literature (9).
Sevoflurane was preferred in children only under 2 years of
age who did not have an intravenous (iv) route because it
has less irritant effect on airways than other inhalation
agents (8). It is important to note that ventilation and int-
ravenous intervention are provided by the experienced
team quickly and safely (2). Controlled ventilation using ro-
curonium administration was performed in all of our cases.
The use of neuromuscular blockers is especially recommen-
ded in patients with controlled ventilation, and it is frequ-
ently stated that depolarizing or short-acting non-depolari-
zing neuromuscular blockers should be used (9). In addi-
tion, airway reflexes are suppressed by the use of neuro-
muscular blockers offering a comfortable working area to
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the surgeon (8). To antagonize the effects of neuromuscu-
lar blockers during emergence phase, neostigmine and at-
ropine were used in patients under 2 years of age and su-
gammadex was used in patients over 2 years of age.

The use of spontaneous or controlled ventilation in RB is a
controversial issue (10,11). In some studies, it is stated that
spontaneous ventilation can be applied especially during
the removal of foreign bodies (12,13). However, Divisi et al.
stated that spontaneous ventilation may result in inadequ-
ate oxygenation and is not suitable for this procedure (14).
Similarly, Chen et al. reported that spontaneous ventilation
increased intraoperative hypoxemia in their studies in
which they evaluated controlled ventilation versus sponta-
neous ventilation during foreign body removal (12). We
performed controlled ventilation in all cases.

The mean age of our cases was 3.24 and it was reported in
the literature between the ages of 0-4. While the incidence
of foreign body aspiration was 65-75% in the first 3 years of
age in the literature, it was 71.1% in our study. Male / fe-
male ratio was 1.36 in our patient population, this ratio was
reported 1.54 in the literature. In general, foreign bodies
detected during bronchoscopy are organic substances.
Nuts like peanuts or sunflower seeds and legumes like be-
ans or millet are encountered more commonly (8). In our
study, organic substances were removed in 46% of the pa-
tients (n = 91) and it is consistent with the current literature
(15). Although there are different statistics on the localiza-
tion of the aspirated body in the scientific data, the inci-
dence of right main bronchus is higher. This may be caused
by the narrower angle of the right main bronchus with the
trachea causing a higher rate of ventilation to the right
main bronchus (8,9). Yang et al reported that right and left
bronchial localization in children is branched at equal ang-
les and therefore foreign bodies can be seen equally in both
bronchi (15). Korlacki et al detected foreign bodies mostly
in the left bronchus (11). In our study, foreign body was de-
tected in the right main bronchus in 98 patients while it was
63 patients which the foreign body was detected in the left
main bronchus. This finding is consistent with the literature
but no statistical difference was found.

Negative bronchoscopy is a common issue in bronchosco-
pic procedures since none of the clinical findings or imaging
methods are truly pathognomonic. Values ranging from
15% to 42% have been reported in the literature (8). In our
study, the rate of negative bronchoscopy was found to be
26.2%.

Yang et al. reported the most common symptoms as dysp-
nea, cough and wheezing (15). The most common findings
in our study were dyspnea and cough as well. In addition,
asphyxia-induced cyanosis was observed in 35 patients
(17.7%).

Complications in RB occur due to the bronchoscope’s rigid
nature, the drugs used throughout the procedure, and the
ventilation techniques performed by anesthesiologist. Da-
mage to the oral and dental structures, hypoxia, hypercar-
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bia, cough, bronchospasm, laryngeal edema, pneumotho-
rax, pneumo-mediastinum, fever and infection are the chief
complications (1,3,7). All our patients received steroids int-
raoperatively. With this mode of therapy, it is aimed to pre-
vent possible broncholaryngospasm by reducing edema ca-
used by rigid bronchoscope manoeuvres or by foreign body
itself lodged in the trachea and main bronchi. Although cli-
nicians do not have a common decision on the use of stero-
ids, some publications have emphasized the importance of
routine use of them (2,8). The most common complications
encountered after foreign body removal include pneumo-
nia, atelectasis and emphysema. Urfalioglu et al. reported
desaturation, arrhythmia, bronchial spasm and laryngeal
spasm during foreign body removal. They pointed out to fo-
reign body manipulation, interruption of ventilation and su-
perficial anesthesia as the leading causes of these compli-
cations (16). We believe that controlled ventilation using
muscle relaxants and coordinated work with the surgical
team have a positive effect on this condition. Because of
the common use of the airway with the surgical team du-
ring bronchoscopy, intermittant hypoventilation in the co-
urse of foreign body removal and rigid bronchoscope ma-
noeuvres performed in the more distal airways may exacer-
bate hypoxia and hypercarbia. However, these complicati-
ons can be alleviated by withdrawing the bronchoscope
back to the trachea providing more effective ventilation
(1,17, 18,19).

Korlacki et al reported a 5 to 90 minutes interval of opera-
tion time in their study (11). Our operation time for patients
who were sent to inpatient room was 6.26 * 2.89 minutes
and for patients who were referred to intensive care unit
was 32.1 + 2.96 minutes, respectively. Experince has shown
that as the operation time extends, there is a higher chance
that the patient will be sent to intensive care unit postope-
ratively and we wanted to underline this period of time
with our own numbers. According to Zur et al, once the
surgical procedure is accomplished, emergence of the child
is performed with or without the presence of an endotrac-
heal tube, which depends on the personal preference of
the anesthesiologist (20). With this insight we aim to point
out to a certain period of time whether the patient should
be emerged intubated or if the operation time is extended,
extubated In our small series, we found that bronchosco-
pies that extend 30 minutes were emerged intubated and
sent to intensive care unit.

Conclusion

Tracheobronchial foreign bodies are most frequently ob-
served in younger children with serious life-threatening ef-
fects. Bronchoscopy following rapid diagnosis can prevent
life long suffering complications such as prolonged anoxia,
chronic airway diseases and even mortality. Patients under-
going bronchoscopy are at a high risk group because of the
urgent nature of this entity with its serious complication
rate and the procedure involves serious difficulties for both
the pediatric surgery and the anesthesiology team. Foreign
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bodies that lodge in the distal airways, especially organic
ones that swell and disintegrate into even smaller pieces
while removal often prolong bronchoscopy. In such cases,
extubation of the patient is harder and Intensive Care Unit
follow-up is paramount. We believe that this decision sho-
uld be given by blood gas analyses before extubation and
duration of the procedure. If the operation lasts longer than
32,1+2,96 minutes, pH value is lower than 7,30 and pCOzis
higher than 50 mmHg, the patient should be sent to the in-
tensive care unit intubated. Owing to the nature of our
small group of patients, these values need to be verified by
future studies that contain larger number of patients.
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