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Early and Late Findings and Treatments of Foreign Body Aspirations

in Adults

Eriskinlerde Yabanci Cisim Aspirasyonlarinin Erken ve Ge¢ Dénem Bulgu ve Tedavileri

Mehmet Degirmenci

Department of Thoracic Surgery, Kahramanmaras Siitcii imam University Faculty of Medicine, Kahramanmaras, Tiirkiye
Kahramanmaras Siitcii imam Universitesi Tip Fakiiltesi, G6giis Cerrahisi Anabilim Dali, Kahramanmaras, Tiirkiye

ABSTRACT

Objectives: This study aims to determine the early and late treatment,
morbidity, and mortality of foreign body aspiration (FBA).

Methods: The retrospectively analyzed FBA cases admitted to the tho-
racic surgery clinic. The patients were evaluated clinically and radiologi-
cally. Fiber optic or rigid bronchoscopy was used for diagnosis and treat-
ment. Thoracotomy was performed when necessary.

Results: Of the 23 patients evaluated, 15 (65.21%) were male. The mean
age was 38.30+16.60. Of the patients, 17 (73.91%) were admitted early,
and 6 (26.09%) in the late period. Twelve (52.17%) patients had risk fac-
tors. Risk factors were higher in patients admitted later than in the early
period (p=0.014). Medical treatment was sufficient in four patients. The
foreign body (FB) was removed by fiber optic bronchoscopy in three
patients, rigid bronchoscopy in ten patients, and thoracotomy in six pa-
tients. The thoracotomy rate in patients who came to the hospital late
was higher than in those who came in the early period (p=0.001). The
most common localization was the trachea and right bronchial system,
and the most common FB was a pin. Complications developed in 7
(30.43%) patients. The complication rate was higher in patients admit-
ted in the late period (p<0.001). No mortality was observed.
Conclusion: Unnoticed foreign bodies in adults can lead to severe
complications in the long term. Relatives of patients with risk factors
should be careful about FBA and immediately apply to a health institu-
tion in case of suspicion of aspiration.
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Amag: Bu calismanin amaci, yabanci cisim aspirasyonlarinin erken ve
ge¢ dénem tedavi, morbidite ve mortalitesini degerlendirmektir.
Yontem: Ekim 2006 ile Ekim 2021 tarihleri arasinda gogus cerrahisi klinigi-
ne bagvuran yabanci cisim aspirasyonu olgulari retrospektif olarak incelen-
di. Hastalar klinik ve radyolojik olarak degerlendirildi. Tani ve tedaviamaciyla
fiberoptik veya rijit bronkoskopi uygulandi. Gereginde torakotomi yapildi.
Bulgular:Yas ortalamasi 38,30+16,60 yil olan 23 hastanin 151 (%65,21)
erkek idi. Hastalardan 17'si (%73,91) erken donemde, 6'si (%26,09) ge¢
dénemde basvurdu. Hastalardan 12'sinde (%52,17) risk faktord vard.
Ge¢ dénemde gelen hastalarda risk faktort bulunma orani erken do-
nemde gelenlere gore daha fazla idi (p=0,014). Hastalardan dordu-
ne medikal tedavi uygulanirken, U¢ hastada yabanci cisim fiberoptik
bronkoskopiyle, 10 hastada rijit bronkoskopiyle, alti hastada ise tora-
kotomiyle cikarildi. Ge¢ basvuruda bulunanlarda torakotomi ihtiyaci
erken basvuranlara gore fazlaydi (p=0,001). En sik yerlesim yeri trakea
ve sag bronsiyal sistem, en sik rastlanan yabanci cisim toplu igne idi.
Hastalarin 7'sinde (%30,43) komplikasyon gelisti. Ge¢ dénemde bas-
vuran hastalarda komplikasyon orani daha fazlaydi (p<0,001). Morta-
lite gorilmedi.

Sonug: Eriskinlerde fark edilmeyen yabanci cisimler uzun dénemde
ciddi komplikasyonlara yol acar. Risk faktori tasiyan hastalarin yakin-
lar yabanci cisim aspirasyonu konusunda dikkatli olmali ve aspirasyon
stphesi durumunda hemen bir saghk kurulusuna basvurmalidir.
Anahtar sozciikler: Eriskinler, aspirasyon, bronkoskopi, yabanci cisim-
ler, torakotomi
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Introduction

Accidental entry of an object that should not be in the respi-
ratory tract is defined as foreign body aspiration (FBA)." Al-
though most cases are concentrated in childhood, especially
around 1-3 years of age, only a quarter of them is seen in
adults.? Its incidence in adults is around 6.6 per 1.000.000.™

A foreign body (FB) may cause sudden death by complete-
ly obstructing the trachea or causing laryngospasm,®4 or
it may lead to mortality and morbidity by causing compli-
cations or chronic diseases in the long term.>¢ Although
studies have been conducted on the early findings of FBA,
there are few studies on late results and complications.

This study aims to determine the early and late treatment,
morbidity, and mortality of FBA by evaluating acute and
chronic FBA.

Methods

Ethical approval was obtained for our study. This study retro-
spectively evaluated laryngo-tracheo-bronchial FBA patients
hospitalized between October 2006 and October 2021. Wit-
nessed or clinically or pathologically detected FBAs were
included in the study. Patients suspected of having FBA, but
the presence of FB could not be proven, were excluded from
the study. Patients aged 18 years and older were included in
the study. Children were excluded from the study.

Anamnesis of the patients was taken, physical was exam-
ined, and bilateral chest radiographs and, if necessary,
thorax computed tomography (CT) were taken. Medical
treatment, fiber optic bronchoscopy (FOB), rigid bron-
choscopy, or thoracotomy were applied to patients di-
agnosed with FBA, depending on the aspirated material
and the patient’s condition. Cardiac rhythm and oxygen
saturation were monitored in all patients during the FOB
procedure. The patients were sedated with intravenous
midazolam (0.05-0.10 mg/kg). The pharyngolaryngeal
region was locally anesthetized with lidocaine spray, and
FOB was administered orally. Rigid bronchoscopy was
performed under general anesthesia. An anesthesiolo-
gist performed the inhaler general anesthesia procedure
through a rigid bronchoscope. If necessary, thoracotomy
was performed in patients who could not be removed by
bronchoscopic methods or presented with late complica-
tions. If necessary, prednisolone against the possibility of
laryngospasm and antibiotics was administered. The pa-
tients were observed in the hospital for at least one day,
nasal oxygen and cold steam were issued, and they were
followed up in the intensive care unit when necessary.

The patient data were obtained from the medical records
and analyzed by transferring them to the computer envi-
ronment. Statistical data analysis was performed using the

SPSS 22.0 (SPSS, Inc.; Chicago, USA) program. The descrip-
tive data were expressed as the statistical ratio (%) and fre-
quency (n). Number (n) and percentage were calculated to
summarize categorical measurements, mean and standard
deviation were calculated for continuous measurements
with a normal distribution, and median and minimum-max-
imum values were calculated for non-normally distributed
variables. Chi-square or Fisher’s exact test was used to com-
pare group differences. P<0.05 and 95% confidence inter-
val were accepted as statistical significance values.

Results

The mean age of 23 patients between 18 and 77 years was
38.30+16.60. In addition, 15 (65.22%) patients were male,
and 8 (34.78%) were female. The demographic and charac-
teristic features of the patients are shown in Table 1.

Seventeen (73.91%) of the patients applied in the first 3 h in
the early period, and 6 (26.09%) in the late period between 5
days and 3 months. The patients who presented in the early
period had coughing attacks, choking, and cyanosis, while
those who gave late had a chronic cough, shortness of breath,
and sputum symptoms. The most common physical exam-
ination finding was decreased breath sounds in 12 (52.17%)
patients. While 9 (39.13%) patients had normal radiological
findings, FB was seen directly in 8 (34.78%) patients. In Fig-
ure 1, an aspirated pin is seen on the lateral chest radiograph.
Radiologic findings of complications were observed in 6
(23.07%) patients who presented in the late period.

Twelve patients (52.17%) had risk factors (Table 1). The
most common risk factor was laryngectomy-+tracheosto-
my in four patients. Three were substance addicts. Other
risk factors and comorbidities were achalasia, hyperten-
sion+diabetes mellitus, mental retardation+epilepsy, mul-
tiple sclerosis, and acute tonsillitis with dysphagia. The rate
of risk factors in patients in the late period was higher than
in those admitted early (p=0.014).

In 3 (13.04%) patients, FB spontaneously emerged during
a coughing attack in the operating room. These patients
received medical treatment. In addition, repetitive nasotra-
cheal aspiration was performed in one patient with a history
of food aspiration, and food residues were removed. A total
of 7 (30.43%) patients underwent FOB. FOB failed in four pa-
tients, FB was removed with rigid bronchoscopy in three of
these patients, could not also be removed with rigid bron-
choscopy in one patient, and thoracotomy was performed
in this patient who aspirated a pin. Thus, 11 (47.82%) pa-
tients underwent rigid bronchoscopy, which was successful
in ten of them. The FOB failure rate was 57.14%, while the
rigid bronchoscope failure rate was 9.09%. Thoracotomy
was performed in 6 (26.01%) patients; in 5 (21.7%) patients
who presented in the late period due to complications such
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Table 1. Characteristic features of patients presenting in the early and late stages

Early Late Total
n % n % n %

Age (meanzSD)/years 41.0+18.3 30.616.3 38.31£16.6
Gender

Male 9 39.1 6 26.1 15 65.2

Female 8 34.8 0 0 8 348
Physical examination

Finding + 8 34.8 6 26.1 14 60.9

Finding - 9 9.1 0 0 9 39.1
Radiology

Finding + 8 34.8 6 26.1 14 60.9

Finding - 9 39.1 0 0 9 39.1
Risk factor

+ 6 26.1 6 26.1 12 52.2

- 11 47.8 0 0 11 47.8
Treatment methods

Medical 3 13.0 1 4.4 4 17.4

FOB 3 13.0 0 0 3 3.0

RB 10 435 0 0 10 43.5

Thoracotomy 1 44 5 21.7 6 26.1
Localizations

Trachea 10 435 0 0 10 435

Right 5 21.7 5 21.7 10 435

Left 2 8.7 1 4.3 3 13.0
Type of Foreign body

Organic 7 30.5 3 13.0 10 435

Inorganic 10 435 3 13.0 13 56.5
Complication

+ 1 4.4 6 26.1 7 30.5

- 16 69.5 0 0 16 69.5
Hospital stays (mean+SD)/days 3.0£2.1 16.6+8.7 6.6+7.6

Total 17 76,9 6 23,1 23 100

FOB: Fiber optic bronchoscopy; RB: Rigid bronchoscopy; SD: Standard deviation.

as lung abscess, empyema, and necrosis; and in 1 (4.4%) pa-
tient who applied in the early period for the removal of FB.
The need for thoracotomy was significantly higher for late
admission than early admission (p=0.001). The successful
treatment modalities are given in Table 1.

The locations of FBs in the respiratory tract are given in
Table 1. A pin was the most common FB detected in 3
(11.53%) patients. Nails, pills, sand, pomegranate seeds,
chickpeas, and food were removed from two patients each.
Meat, stool, carrot, bone, part of a speech device, ear stick,
glue, and plastic keychain piece were detected in one pa-
tient each. There was no significant difference between the
early and late admitted patients in the FB type.

Complications developed in 7 (30.43%) patients, including
empyema in three patients, lung abscess in two patients,
aspiration pneumonia in one patient, and laryngeal spasm  Figure 1. Lateral chest X-ray image of a pin aspiration case.
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in one patient. The risk of complications was higher in pa-
tients admitted in the late period (p<0.001). Seven (30.43%)
patients were admitted to the intensive care unit. One of
them was in the early stage, and six of them were in the
late stage. The rate of admission to the intensive care unit
was higher in patients admitted to the hospital in the late
period (p<0.001). A mechanical ventilator was needed in 4
(15.38%) patients; three patients were admitted late and
one early. No mortality was observed.

The hospitalization period ranged from 1 to 9 days in the ear-
ly period and 7-28 days in the late period. The mean length
of stay in the hospital is given in Table 1. When we analyzed
this by grouping the hospitalization durations as shorter and
longer than the mean of 6.61 days, it was found that the hos-
pital stay was significantly longer in patients admitted in the
late period than in those in the early period (p<0.001).

Discussion

FBA is typical in infants and children due to deficiencies
in teeth, incomplete swallowing function, the reflex to
take objects to the mouth, and crying and speaking char-
acteristics while eating.”® Although FBA is less common
in adult patients, there is usually an underlying risk factor.
Risk factors may include neuromuscular disorders, psychi-
atric disorders, tracheostomy cannula or voice prosthesis
use, mental changes, poisoning, iatrogenic causes, and al-
cohol and drug addiction. Despite this, FBA can be seen
in 10% of adults without any risk factor. In our study, all
patients presenting late had an underlying risk factor. The
most common risk factor was tracheostomy due to laryn-
gectomy. These patients had aspirated the objects that
they used to clean the trachea or the tracheostomy can-
nula. Three patients who used inhalers under unhealthy
conditions did not remember the substance aspiration af-
ter sleeping in unhealthy conditions after taking the sub-
stance. Neuromuscular disorders were risk factors in two
patients and enlarged tonsillitis in one patient. Patients
with risk factors should have someone with them while
they eat, and patients with tracheostomy should remove
and clean their tracheostomy cannulas under appropriate
conditions. Combating substance abuse will prevent many
substance-related complications as well as possible FBA.

In general, FBA is more common in males.'®' However, in
countries where the religion of Islam is widespread, the ratios
of women and men are close to each other, because women as-
pirate the headscarf needle.”! In our study, the rate in men was
higher. This rate was attributed to the risk factors in the men.

Cough, decreased breath sounds, and wheezing constitute
the classic triad in patients presenting in the early period.
7101 Patients may present with complications or chronic dis-
eases in the late period.®'"! FBA was revealed in the pathol-

ogy report or when anamnesis is detailed in some patients
presenting late. Therefore, FBA should also be considered in
patients with a persistent cough or recurrent pneumonia.l'?

After history and physical examination, patients should
undergo a two-sided chest X-ray to confirm the diagnosis.
31 However, normal appearance on chest X-ray has been
reported in 23-42%.7# Conversely, FB can be seen direct-
ly at approximately 25-44%.5° The most common indirect
radiological finding is unilateral air trapping or hyperaer-
ation. In this study, while the chest X-ray was normal in
39.13% of the patients, FB was directly visualized in 34.78%.
These rates are consistent with those of previous studies.
In addition, findings of complications were observed in pa-
tients who presented in the late period. CT is more sensi-
tive than chest X-rays.>'"! However, high-dose radiation to
be given during CT scans, especially in children, should also
be considered. CT helped demonstrate some FBs or com-
plications not visible on chest X-rays in our series.

Since the right main bronchus is broader and vertical than
the left, FBs most frequently go to the right bronchial sys-
tem.?'¥) The most common location of FBs in our series
was the right side and trachea. The reason for tracheal lo-
calization may be the rapid arrival of adult patients to the
hospital. FB is generally classified as organic and inorganic.
®'In the literature, the most frequently aspirated FBs are re-
ported as organic materials, especially nuts.'®'> However, in
Islamic countries, including our country, the most common
type of FB is a headscarf pin in adults.*¢! Although the most
common FB was the headscarf pin, organic substances were
detected more in our patients, consistent with the literature.

The standard treatment in FBA is bronchoscopy, which is
based on the endoscopic evaluation of the tracheobronchi-
al system.l'*% Rigid bronchoscopy was the first to be used.
12l However, with the introduction of FOB recently, it has
begun replacing rigid bronchoscopy.'>'! The advantages
of FOB are ease of use, widespread availability, better visu-
alization of the distal airways, and no need for general anes-
thesia. However, providing airway patency with rigid bron-
choscopy, a broader working channel, and the use of rigid
forceps of various sizes and features for FB removal are sig-
nificant advantages."® While rigid bronchoscopy is consid-
ered the most appropriate method in pediatric patients,!"”'®
the choice of bronchoscopy in adults is still controversial.
FOB success rate has been reported as 45%-90%,"'” and
the rigid bronchoscopy success rate is up to 100%."® The
success rate was 42.86% for FOB and 90.90% for rigid bron-
choscopy in our study. Itis more appropriate to perform FBA
treatment in centers with rigid bronchoscopy and to apply
FOB in selected patients. FBs cannot be removed by bron-
choscopy in 0.4-34% of patients, and surgery is required.
M n 1 (5%) of the patients in our series, thoracotomy was
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performed, because bronchoscopy was unsuccessful. In
addition, five patients (21.73%) admitted in the late period
underwent thoracotomy due to complications.

Emergency complications, such as laryngospasm, intraoral
injury, pneumothorax, pneumomediastinum, laryngotra-
cheobronchial injury, cardiac complications, and death,
may occur depending on FB or the procedure performed
during its removal.'® Laryngeal edema and respiratory ar-
rest developed after a pill aspiration in a tonsillitis patient.
The patient was resuscitated in the operating room and
was connected to a mechanical ventilator. A missed FBA
may cause complications such as hemoptysis, atelectasis,
pneumonia, lung abscess, bronchiectasis, granuloma, and
pneumothorax in the late period.?'® Complications have
been reported at a rate of 22-23% in FBA cases.™ In our
series, 6 (26.08%) patients presented with complications
such as pneumonia, lung abscess, and empyema in the
late period. Complications and complication rates were
consistent with the literature. In recent studies, mortality
rates have been reported to be between 0% and 8.3%.""!
No mortality was observed in our study. Patients admitted
early were generally discharged within 1-3 days, consistent
with the literature."! However, hospitalization times were
significantly longer for patients presenting with complica-
tions. Since the thoracotomy rate was higher in patients
with complications, the hospital stay was longer.

Conclusion

Although FBA may cause acute respiratory failure in the
early period, unrecognized FBA in adults can lead to se-
vere complications in the long term, and its treatment is
challenging. For this reason, especially in patients with
risk factors, the relatives of the patients to be careful
about FBA and to apply to the health institution immedi-
ately in suspicious cases will reduce the possible morbid-
ity and mortality.
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