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Case Report

Tooth Aspiration in a Patient with Traumatic Brain Injury
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Tooth aspiration is a rare issue in the course of patients with trauma and may remain undiagnosed for a long period, resulting in delayed
complications, such as atelectasis and recurrent infections. Flexible bronchoscopy is considered the preferred primary procedure for the
management of airway foreign bodies in adults. However, it may cause intracranial hypertension in trauma patients with concomitant
head injuries. We herein report a case of a patient with traumatic brain injury who underwent tooth aspiration using flexible bronchos-
copy, with continuous monitoring of intracranial pressure (ICP). The importance of a thorough review of radiographs and chest computed
tomography for foreign body aspiration in trauma patients was highlighted, particularly in a maxillofacial trauma, as tooth aspiration may
remain undiagnosed for extended periods. Moreover, the difficulty in maintaining the ICP within normal limits during bronchoscopy in
patients with traumatic brain injury was reinstated, and the need for continuous monitoring of the cerebral hemodynamics and harmo-
nization was emphasized, with recommendations for bronchoscopy via an endotracheal tube.
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INTRODUCTION

Tooth aspiration into the tracheobronchial tree in trauma patients is a known complication, but it is uncommon and
often overlooked, particularly if not accompanied by acute respiratory distress [1,2]. Flexible or fiberoptic bronchos-
copy is considered the preferred initial procedure for managing airway foreign bodies in adults [3]. In intubated and
mechanically ventilated patients, it is considered a safe procedure provided that a list of recommendations is followed
[4]. However, fiberoptic bronchoscopy might lead to intracranial hypertension in trauma patients with concomitant
head injuries [5].

Several relevant cases have been reported, mainly in maxillofacial trauma patients [1,2], but a concurrent brain injury was
present only in a few of them [6,7]. We report a patient with a severe traumatic brain injury and tooth aspiration in the
right tracheobronchial tree, which was successfully removed using fiberoptic bronchoscopy.

CASE PRESENTATION

A 35-year-old man was admitted comatose to the emergency department of our tertiary care hospital after a road traffic
accident. Due to a low Glasgow coma scale (GCS) of 6/15, the patient was immediately intubated for airway protection
and mechanical ventilation was initiated. A brain computed tomography (CT) scan revealed a traumatic subarachnoid
hemorrhage, multiple cerebral contusions, and a mandibular fracture. A chest CT scan revealed right lower lobe atelecta-
sis. The laboratory values were within normal limits. His medical history was unremarkable. The patient was subsequently
transferred to the intensive care unit (ICU). He was hemodynamically stable. Lung auscultation revealed decreased breath
sounds at the right lung base. Arterial blood gases were within normal limits. An intra-parenchymal catheter (Camino
Laboratories, San Diego, California, USA) was inserted for continuous monitoring of intracranial pressure (ICP). In a rou-
tine chest X-ray performed in the ICU on the following day, a radiopaque shadow in the right lung was observed near the
inferior right hilum (Figure 1). A meticulous examination of the emergent chest CT scan revealed a previously overlooked,
well-calcified foreign body in the right lung (Figure 2). Fiberoptic bronchoscopy performed by pulmonologists—intensivists
who were experienced with bronchoscopy revealed purulent secretions and a tooth wedged in the right subsegmental
bronchus of the right laterobasal segmental bronchus (RB9; Figures 3, 4). After several attempts, the tooth was finally
removed using alligator forceps (Olympus FB-15/36, Olympus Optical, Tokio, Japan). The complete procedure lasted
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Figure 1. Chest X-ray showing the tooth in the right lung (arrow)

Figure 2. Chest computed tomography showing a well-calcified
foreign body in the right lung and the collapse of the lower lobe

75 minutes. All fiberoptic bronchoscopies were performed
using a 6.3 mm (external diameter) flexible bronchoscope
(Olympus BF-XT 160, Olympus Optical, Tokio, Japan) with a
video display through an endotracheal tube of 8.5 mm inner
diameter (Portex, ID Smiths Medical, Keene, NH, USA) under
sedation, analgesia, muscle relaxation, topical tracheal anes-
thesia, and appropriate ventilator settings, by using a specific
swivel adaptor (Superset double-swivel catheter mount 22F
— double-flip top cap with seal — 22M/15F 70-150 mm, ster-
ile; Intersurgical Complete Respiratory Systems, Wokingham,
UK) to maintain the minute ventilation as recommended
[4]. During the procedure, the intracranial catheter revealed
transient ICP surges up to 35 mmHg, which were promptly
treated with additional sedation, hypertonic saline solutions,
and temporary interruption of the bronchoscopy. The mean
arterial pressure was kept constant and ranged between 70
and 75 mmHg during the procedure. Vasopressor drugs were
not required. No significant bleeding was noted at the site
of tooth removal. No acute neurologic deterioration second-
ary to bronchoscopy was observed, as evidenced by the fact
that the patient did not show persistent intracranial hyperten-
sion or develop acute herniation. His GCS did not change
after the sedation was stopped. The patient finally survived
and was transferred from the ICU to a high dependency unit.
Written consent was obtained from the patient’s next of kin
for reporting the case.

Figure 4. Close-up of the foreign body
DISCUSSION

In the present case, mandibular trauma, altered conscious-
ness, and intubation in an emergency setting represent risk
factors for foreign body aspiration. Aspiration of a tooth must
always be treated immediately because it may traumatize the
lining mucosa or cause airway obstruction, atelectasis, bron-
chiectasis, obstructive pneumonia, or lung abscess [8].

The aspirated tooth may remain undetected, particularly in
patients with severe trauma, and lead to delayed compli-
cations [6]. Notably, in comatose and mechanically venti-
lated patients following a foreign body aspiration, the most
common signs and symptoms of cough, dyspnea, stridor, or
wheezing are usually absent. Furthermore, a foreign body,
such as a tooth, may be missed in chest X-rays because of
the superimposition of other radiolucent structures. Hence,
a delay in the diagnosis has been noted in several cases of
particularly tooth aspiration among those reported, indicat-
ing the need for a high level of suspicion [1,6,7]. In the pres-
ent case, right lower lobe collapse and ipsilateral decreased
breath sounds were the only findings, which are nonspecific.
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The initial misdiagnosed chest CT scan was also not surpris-
ing in the setting of an emergent evaluation of a severely
injured patient, focusing mainly on the life-threatening vital
organ injuries.

Rigid or flexible fiberoptic bronchoscopy is preferred for the
diagnosis and removal of foreign bodies from the tracheo-
bronchial tree [9]. However, in trauma patients, rigid bron-
choscopy is not feasible because of the need of a secure air-
way and cervical spine safety. In contrast, in intubated and
mechanically ventilated patients with brain injury, flexible
fiberoptic bronchoscopy either via an orotracheal tube or tra-
cheostomy performed for this purpose in more complicated
cases can induce a rise in the ICP [4,5,10-12]. The inser-
tion of a flexible bronchoscope into the endotracheal tube
results in elevated airway pressures that may be transmitted
to the thoracic space and therefore increase the ICP (rais-
ing both systolic blood pressure and impairing venous return)
[10]. Additionally, any hypercapnia due to hypoventilation
during the procedure may at least partly contribute to the in-
crease. Therefore, a small cross-sectional area remaining in
the endotracheal tube when the bronchoscope is in place
must be avoided to minimize the effect on airway resistance
and its deleterious consequences on the ICP An adequate
cross-sectional area is strictly mandatory for a safe execution
of the procedure.

To our knowledge, this is the first case that reports the use
of flexible bronchoscopy to remove a tooth from a traumatic
brain injury patient with an ICP monitor in place. Although
we used additional sedation, analgesia, muscle relaxation,
hypertonic solutions, and topical tracheal anesthesia, as
suggested by previous studies in which bronchoscopy was
performed in traumatic brain injury patients to aid in the di-
agnosis of nosocomial pneumonia or to resolve lobar atelec-
tasis, the increases in ICP were not fully prevented; we had
to remove the scope and increase ventilation several times
[11]. Thus, if the procedure is expected to extend for a longer
time, similar to in our case, ICP monitoring seems to be vital.

This case highlights the importance of a careful review of
chest CTs and radiographs by radiologists and clinicians with
detailed knowledge of the clinical course. Also, the removal
of the scope must be expected when bronchoscopy per-
formed in case of a foreign body wedged in the subsegmental
bronchus is estimated to extend, thereby causing elevations
in ICP and the bronchoscopy must be performed with cau-
tion in patients with diminished cranial compliance.

Informed Consent: Written informed consent was obtained from the
parents of the patient who participated in this case.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — I.P, S.K.; Supervision — I.P, S.K.,
C.R.; Data Collection and/or Processing — I.P, S.K., C.R.; - Literature
Search - I.P, S.K.; Writing Manuscript — I.R, S.K., C.R.; Critical Review
- I.R, SK., C.R.

Conflict of Interest: The authors have no conflicts of interest to de-
clare.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES

1. Xiao W, Zhang D, Wang Y. Aspiration of two permanent teeth
during maxillofacial injuries. J Craniofac Surg 2009;20:558-60.
[CrossRef]

2. Casap N, Alterman M, Lieberman S, et al. Enigma of miss-
ing teeth in maxillofacial trauma. J Oral Maxillofac Surg
2011;69:1421-9. [CrossRef]

3.  Sehgal IS, Dhooria S, Ram B, et al. Foreign body inhalation in
the adult population: experience of 25,998 bronchoscopies and
systematic review of the literature. Respir Care 2015;60:1438-
48. [CrossRef]

4. Angel Estella. Bronchoscopy in Mechanically Ventilated Patients,
Global Perspectives on Bronchoscopy, Dr. Sai P Haranath (Ed.),
2012, ISBN: 978-953-51-0642-5, InTech, Available from: http://
www.intechopen.com/books/global-perspectives-on-bronchosco-
py/bronchoscopy-in-mechanically- ventilated-patients [CrossRef]

5. Kerwin AJ, Croce MA, Timmons SD, et al. Effects of fiberoptic
bronchoscopy on intracranial pressure in patients with brain
injury: a prospective clinical study. ] Trauma 2000;48:878-82.
[CrossRef]

6. Zhang M, Zhou GJ, Zhao S, et al. Delayed diagnosis of tooth
aspiration in three multiple trauma patients with mechanical
ventilation. Crit Care 2011;15:424. [CrossRef]

7. Kumar N, Goyal H, Bindra A, et al. Management of aspirated
tooth in an adult head injury patient: report of two cases. Saudi
J Anaesth 2014;8:276-8. [CrossRef]

8. Blanco Ramos M, Botana-Rial M, Garcia-Fontan E, et al. Up-
date in the extraction of airway foreign bodies in adults. ] Tho-
rac Dis 2016;8:3452-6. [CrossRef]

9. Rodrigues AJ, Oliveira EQ, Scordamaglio PR, et al. Flexible
bronchoscopy as the first-choice method of removing foreign
bodies from the airways of adults. J Bras Pneumol 2012;38:315-
20. [CrossRef]

10. Stahl DL, Richard KM, Papadimos T). Complications of bron-
choscopy: A concise synopsis. Int ) Crit llin Inj Sci 2015;5:189-
95. [CrossRef]

11. Peerless JR, Snow N, Likavec M), et al. The effect of fiberoptic
bronchoscopy on cerebral hemodynamics in patients with se-
vere head injury. Chest 1995;108:962-5. [CrossRef]

12. Kim DW, Jang JY, Shim H, et al. Removal of aspirated teeth in
a multiple trauma patient, using fiberoptic bronchoscopy with
simultaneous tracheostomy: review of 2 cases. Respir Care
2014;59:e1-4. [CrossRef]


https://doi.org/10.1097/SCS.0b013e31819ba1fe
https://doi.org/10.1016/j.joms.2010.05.076
https://doi.org/10.4187/respcare.03976
https://doi.org/10.5772/31759
https://doi.org/10.1097/00005373-200005000-00011
https://doi.org/10.1186/cc10148
https://doi.org/10.4103/1658-354X.130747
https://doi.org/10.21037/jtd.2016.11.32
https://doi.org/10.1590/S1806-37132012000300006
https://doi.org/10.4103/2229-5151.164995
https://doi.org/10.1378/chest.108.4.962
https://doi.org/10.4187/respcare.02468

