
1Nawabi S, et al. BMJ Case Rep 2019;12:e228049. doi:10.1136/bcr-2018-228049

Case report
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Summary
Certain interventional pulmonology procedures such 
as the placement of a tracheal stent or resection of 
stenosing tracheal tumours require rigid bronchoscopy 
under general anaesthesia. Unlike an endotracheal tube 
with a cuff, the rigid bronchoscope only partially protects 
the airway from bronchoaspiration. For this reason, this 
procedure is performed on an elective basis in fasted 
patients. We describe the case of a 60-year-old man 
with acute respiratory distress requiring emergent rigid 
bronchoscopy following distal migration of a tracheal 
stent. one hour before the procedure, the patient had 
eaten a full meal. Gastric emptying was accelerated by 
perfusion of intravenous erythromycin and verified by 
endoscopy with a small diameter gastric endoscope 
under local anaesthesia. this 1 min procedure was very 
well tolerated by the patient and allowed to verify with 
certainty that the stomach was empty. the urgent rigid 
bronchoscopy for stent retrieval could then be performed 
safely without any risk of bronchoaspiration.

BaCkground 
Gastric inhalation is one of the most feared compli-
cations in anaesthesia and can lead to acute respira-
tory distress syndrome1 with up to 40% mortality.2 
Its incidence varies between one in 978 and one in 
7103 general anaesthetics,3 4 but it can increase up 
to 10-fold in the emergency setting.5 To reduce the 
risk of bronchoaspiration, patients presenting for 
elective surgery are fasted 6 hours for solid food and 
2 hours for clear liquids,6 although these deadlines 
may not be respected in emergency situations. In 
addition, the presence of stress, pain and morphine 
administration usually delay gastric emptying.7–9 
In 2015, the efficacy of erythromycin, a macrolide 
antibiotic and motilin receptor agonist, was shown 
for gastric emptying in patients undergoing general 
anaesthesia for emergency surgery.10

Gastroscopy is considered as the gold standard to 
evaluate the type and volume of gastric content and 
to measure its acidity.10 However, due to the large 
diameter (9–11 mm) of the endoscopes, it is consid-
ered as uncomfortable in awake patients presenting 
for general anaesthesia in an emergency setting. The 
preferred method for the estimation of the volume 
of gastric content preoperatively is ultrasound, 
but it has the disadvantage that incomplete gastric 

emptying cannot be ruled out with certainty11 12 
and an examination may be impossible for various 
reasons, such as air in the stomach, obesity or oper-
ator inexperience.11 Recently, new small diameter 
gastric endoscopes (4.8 mm) are available and their 
introduction through the nose under local anaes-
thesia is very well tolerated by patients, often 
without any sedation. We propose to use this 
technique in emergency patients to verify gastric 
content before general anaesthesia instead of gastric 
ultrasound.

CaSe preSenTaTion
We report a case of a 60-year-old man with a 
smoking history of 25 pack years stopped in 2001, 
high blood pressure, hypercholesterolaemia and 
depression. In 2011, the patient underwent curative 
medium and lower right bilobectomy for a stage IB 
squamous cell lung carcinoma, followed by radio-
therapy and chemotherapy.

In October 2017, cancer recurrence was diag-
nosed with bilateral pulmonary and tracheal 
metastasis. One month later, the patient developed 
dyspnoea with inspiratory and expiratory stridor 
in the context of a mixed tracheal mass (intrinsic 
and extrinsic) visualised by a computer tomography 
scan of the chest (figure 1). The patient was sched-
uled for rigid bronchoscopy under general anaes-
thesia and fasted 6 hours for solid food and 2 hours 
for clear liquids. The examination confirmed the 
presence of a mixed tumour of the proximal trachea 
located 40 mm from the vocal cords with a crit-
ical narrowing of its lumen over 40 mm in length 
(figure 2). After partial resection of the intrinsic 
component of the tracheal metastasis using a bron-
choscope and YAP (Yttrium-Aluminum-Perovskite) 
laser (Lokki Lis Laser, Bryan, Woburn, USA), an 
18×50 mm self-expanding, fully covered metal 
stent was placed to contain the residual extrinsic 
compression. The resection was only partial to 
maintain the stent in place. The procedure was 
performed without complications with immediate 
resolution of dyspnoea. Radiography of the thorax 
confirmed the correct placement of the tracheal 
stent (figure 3).

On postoperative day 1, the patient experienced 
severe acute dyspnoea (grade 4 of the modified 
Medical Research Council dyspnoea scale)13 at rest 
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with chest discomfort after a period of intense coughing. Oxygen 
saturation was 94% at ambient air. Chest X-ray confirmed 
migration of the tracheal stent requiring emergent rigid bron-
choscopy for its retrieval (figure 4). The dyspnoea was attributed 
to the extrinsic component of stenosis and the irritation caused 
by the displaced stent. As he had eaten a full meal in the previous 
hour, 250 mg (3 mg/kg) of intravenous erythromycin was admin-
istered to accelerate gastric emptying. One hour later, a senior 
gastroenterologist performed gastric nasofibroscopy under local 
anaesthesia using a nasofibroscope (Olympus Europa SE & Co, 
Hamburg, Germany) with an external diameter of 4.8 mm. The 
patient was positioned on the bronchoscopy table in the oper-
ating room with the head slightly up. Intranasal and oral local 
anaesthesia was administered using a 10% lidocaine spray. The 
procedure was of very short duration (50 s), very well tolerated 

and confirmed the complete emptying of the stomach (video 1). 
This allowed the general anaesthesia for rigid bronchoscopy 
to be performed safely without any risk of bronchoaspiration. 
Bronchoscopy revealed a distal migration of the tracheal stent, 
which was removed with forceps. Additional resection of the 
tumorous mass was performed with the YAP laser, without the 
need to place a new stent as the tracheal calibre was satisfactory.

One month later, another emergency bronchoscopy was 
necessary due to an aggravation of dyspnoea in the context of 
tumour progression. As the patient was not fasting, he received 
intravenous erythromycin again followed by gastric nasofibro-
scopy under local anaesthetic, which showed complete gastric 
emptying. Bronchoscopy confirmed severe tracheal stenosis with 
a residual lumen of approximately 20% of the normal lumen, 
which required the implantation of a new 18×60 mm silicone 

Figure 1 Chest tomography scan on the mediastinal window shows 
tracheal stenosis due to the mixed tracheal mass. Yellow arrow shows 
stenosis on CT scan.

Figure 2 Mixed tumour of the proximal trachea, located 40 mm from 
the vocal cords, producing a critical narrowing of its lumen over 40 mm 
in length.

Figure 3 Radiography of the thorax confirms correct placement of the 
tracheal stent. Yellow arrow shows the positioning of the stent.

Figure 4 Radiography of the thorax confirms migration of the 
tracheal stent. Yellow arrow shows the positioning of the stent.
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tracheal stent with excellent immediate results. The procedure 
was uneventful.

ouTCome and Follow-up
Unfortunately, the patient died 6 months later due to tumour 
progression.

diSCuSSion
To our knowledge, this is the first case report of the endoscopic 
control of gastric content with a small diameter nasogastric 
endoscope under local anaesthetic in an awake patient sched-
uled for general anaesthesia for rigid bronchoscopy in an emer-
gency setting. The procedure was well tolerated and lasted only 
for 50 s.

We were very concerned as to whether the patient’s stomach 
was empty before inducing general anaesthesia as he had eaten 
a full meal shortly before his coughing attack and displacement 
of the tracheal stent. The slightest amount of gastric content 
aspirated to the lungs could have been fatal in this patient with 
advanced lung cancer. Gastric emptying was accelerated by 

intravenous erythromycin 1 hour before the procedure. Eryth-
romycin causes antral contractions,14 increases the tone of the 
lower sphincter of the oesophagus15 and allows gastric emptying 
through its pro-kinetic effects.10 16 However, it does not guar-
antee complete emptying in all patients.10 Liquids are easily 
emptied, whereas gastric emptying half-times after a solid meal 
range between 4017 and 160 min.16 For this reason, we adminis-
tered erythromycin 1 hour prior to the procedure.

In our particular context where a general anaesthetic had to 
be performed without securing the airway with an orotracheal 
tube with a cuff, it was essential to be sure of the emptiness of 
the stomach in order to avoid the risk of inhalation18 as the rigid 
bronchoscope only partially protects the upper airways. The 
only examination that can confirm that the stomach is empty 
with certainty is gastroscopy. However, since the diameter of 
classic gastric endoscopes is relatively large, this examination is 
considered as uncomfortable in an awake patient. Fortunately, 
new gastric endoscopes with smaller diameters are now avail-
able. Introduced through the nose after intranasal and oral 
local anaesthesia, this examination is well tolerated in a patient 
psychologically prepared for the procedure. In our patient, we 
were able to confirm complete emptiness of the stomach in our 
patient and proceed immediately with a general anaesthesia. 
This examination would also have allowed to aspirate residual 
gastric content if only fluid had been present or to visually esti-
mate the volume of solid or mixed gastric content. In the case of 
a full stomach, we would have given either a supplemental dose 
of intravenous erythromycin or changed our strategy for rapid 
sequence intubation with a large diameter endotracheal tube 
with balloon and retrieval of the stent without concomitant visu-
alisation of the trachea. We performed this examination twice in 
this patient on two different occasions, which demonstrates the 
reproducibility of our procedure.

The most frequent alternative for the preoperative assessment 
of gastric content in the emergency setting is gastric ultrasound, 
which requires experienced and skilled operators. The antral 
cross-sectional surface area is measured and correlated with the 
gastric volume, a formula described by Bolondi et al.19 However, 
this examination does not allow to affirm 100% that the stomach 
is empty, especially in the case of obesity or the presence of air 
in the stomach.11 Performing nasofibroscopy is simple and of 
shorter duration than gastric ultrasound, which requires several 
measurements11 12 and has the disadvantage of providing oper-
ator-dependent results. Although more invasive than a simple 
stomach ultrasound, nasofibroscopy performed in a cooperating 
patient is less invasive than the introduction of a nasogastric tube 
as it is done under visual control. We propose to consider gastric 
nasofibroscopy as part of the anaesthesiologist’s armamentarium 
as s/he is used to fibroscopy during fibre-optic intubation or 
when checking the correct positioning of double lumen tubes. 
Importantly, this ultimate control of gastric emptying allows to 
optimise the anaesthetic strategy and to contribute to patient 
safety.
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Video 1 Endoscopic control of gastric emptying before anaesthesia 
induction with patient awake.

https://f1.media.brightcove.com/4/2696240571001/2696240571001_5995823239001_5995818417001.mp4?pubId=2696240571001&videoId=5995818417001
https://f1.media.brightcove.com/4/2696240571001/2696240571001_5995823239001_5995818417001.mp4?pubId=2696240571001&videoId=5995818417001


4 Nawabi s, et al. BMJ Case Rep 2019;12:e228049. doi:10.1136/bcr-2018-228049

novel diagnostic procedure

patient consent for publication obtained.

provenance and peer review Not commissioned; externally peer reviewed.

open access this is an open access article distributed in accordance with the 
Creative Commons attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. see: http:// creativecommons. org/ 
licenses/ by- nc/ 4. 0/

RefeReNces
 1 Marik pe. aspiration pneumonitis and aspiration pneumonia. N Engl J Med 

2001;344:665–71.

 2 rubenfeld GD, Caldwell e, peabody e, et al. Incidence and outcomes of acute lung 
injury. N Engl J Med Overseas Ed 2005;353:1685–93.

 3 Borland LM, sereika sM, Woelfel sK, et al. pulmonary aspiration in pediatric patients 
during general anesthesia: incidence and outcome. J Clin Anesth 1998;10:336–102.

 4 sakai t, planinsic rM, Quinlan JJ, et al. the incidence and outcome of perioperative 
pulmonary aspiration in a university hospital: a 4-year retrospective analysis. Anesth 
Analg 2006;103:941–7.

 5 Landreau B, odin I, Nathan N. Inhalation gastrique : épidémiologie et facteurs de 
risque. Annales Françaises d’Anesthésie et de Réanimation 2009;28:206–10.

 6 smith I, Kranke p, Murat I, et al. perioperative fasting in adults and children: guidelines 
from the european society of anaesthesiology. Eur J Anaesthesiol 2011;28:556–69.

 7 Kao CH, ChangLai sp, Chieng pU, et al. Gastric emptying in head-injured patients. Am 
J Gastroenterol 1998;93:1108–12.

 8 thompson DG, richelson e, Malagelada Jr. perturbation of upper gastrointestinal 
function by cold stress. Gut 1983;24:277–83.

 9 Murphy DB, sutton Ja, prescott LF, et al. opioid-induced delay in gastric emptying. 
Anesthesiology 1997;87:765–70.

 10 Czarnetzki C, elia N, Frossard JL, et al. erythromycin for gastric emptying in patients 
undergoing general anesthesia for emergency surgery: a randomized clinical trial. 
JAMA Surg 2015;150:730–7.

 11 Bouvet L, Mazoit JX, Chassard D, et al. Clinical assessment of the ultrasonographic 
measurement of antral area for estimating preoperative gastric content and volume. 
Anesthesiology 2011;114:1086–92.

 12 Van de putte p, perlas a. Ultrasound assessment of gastric content and volume. Br J 
Anaesth 2014;113:12–22.

 13 Mahler Da, Wells CK. evaluation of clinical methods for rating dyspnea. Chest 
1988;93:580–6.

 14 Bruley des Varannes s, parys V, ropert a, et al. erythromycin enhances fasting and 
postprandial proximal gastric tone in humans. Gastroenterology 1995;109:32–9.

 15 Chaussade s, Michopoulos s, sogni p, et al. Motilin agonist erythromycin increases 
human lower esophageal sphincter pressure by stimulation of cholinergic nerves. Dig 
Dis Sci 1994;39:381–4.

 16 edelbroek Ma, Horowitz M, Wishart JM, et al. effects of erythromycin on gastric 
emptying, alcohol absorption and small intestinal transit in normal subjects. J Nucl 
Med 1993;34:582–8.

 17 Mantides a, Xynos e, Chrysos e, et al. the effect of erythromycin in gastric 
emptying of solids and hypertonic liquids in healthy subjects. Am J Gastroenterol 
1993;88:198–202.

 18 Lienhart a, auroy Y, péquignot F, et al. survey of anesthesia-related mortality in France. 
Anesthesiology 2006;105:1087–97.

 19 Bolondi L, Bortolotti M, santi V, et al. Measurement of gastric emptying time by real-
time ultrasonography. Gastroenterology 1985;89:752–9.

learning points

 ► Small diameter nasogastric endoscopy under local 
anaesthetic is a rapid, well-tolerated procedure to assess 
gastric content in patients presenting for emergency tracheal 
intubation.

 ► Anaesthetists should be aware that this procedure is a valid 
alternative to gastric ultrasound and allows to determine 
the presence or absence of gastric content with absolute 
certainty and to adapt the anaesthetic strategy accordingly.

 ► When only gastric liquids are present, they can be aspirated 
and the stomach can be emptied by using this procedure. The 
volume of solid or mixed gastric content can be estimated 
and the effect of intravenous erythromycin verified. 

 ► We consider that it would be beneficial that 
gastroenterologists help to raise awareness of this alternative 
to gastric ultrasound. Only experienced endoscopists should 
perform this procedure.

 ► Anaesthetists may perform small diameter gastric endoscopy 
following appropriate training by experienced endoscopists.
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