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Unusual clinical course

The nasogastric tube (NGT) is a common medical device, and serious complications associated with NGT inser-
tions are rare. The most common serious complication is tracheal insertion; cervical emphysema and pneumo-
mediastinum are rare. There are several methods for confirming the location of the NGT, but a single method
of confirmation is often inadequate. Confirmation by air insufflation into the NGT is currently not recommend-
ed and is highly invasive. Here, we report a case of cervical emphysema and pneumomediastinum caused by
an NGT.

A 94-year-old woman experienced a stroke and was hospitalized for neurosurgery. The nurse inserted an NGT
and performed insufflation, but air sounds were not detected. Chest radiography did not reveal the tip of the
NGT. Computed tomography (CT) revealed cervical emphysema, pneumomediastinum, an NGT bent in the
esophagus, and the distal end of the NGT in the nasopharynx. Nasopharyngeal endoscopy revealed damaged
nasopharyngeal mucosa and the distal end of the NGT. The patient was diagnosed with insufflated air passing
through the damaged nasopharynx, which had spread to the cervical area and mediastinum. The NGT was re-
moved, and the patient was treated with antibiotics. CT showed cervical emphysema, and the pneumomedi-
astinum resolved after 20 days.

It is important to recognize that there are numerous serious and unexpected complications associated with
NGT. Different methods should be considered and used to confirm the location of an NGT. Further studies on
the confirmation methods and dissemination of such knowledge are required to reduce NGT complications.

Intubation, Gastrointestinal ¢ Mediastinal Emphysema ¢ Nasopharynx ¢
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Background

Nasogastric tube (NGT) insertion is a common medical pro-
cedure performed in hospitals. NGTs are used for nutrition-
al management, decompression of the gastrointestinal tract,
and intraoperative management. Although the technique is
standardized, it is a blind procedure, and confirmation of the
correct position of the NGT is sometimes inadequate. The
percentage of pulmonary complications associated with NGT
was reported to be 2% [1]. Radiography, insufflation, and as-
pirate pH measurements are the known methods for confirm-
ing proper NGT insertion. Many guidelines discuss, but do not
explicitly mention, ways to confirm proper NGT insertion [2].
Several complications of NGT insertion have been reported [1];
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however, cervical emphysema and pneumomediastinum are
rare. Here, we report a case of cervical emphysema and pneu-
momediastinum caused by air leakage from the NGT into an
injured nasopharynx.

Case Report

A 94-year-old woman with a cardioembolic stroke was admit-
ted to our neurosurgery department. The patient’s medical
history included hypertension, diabetes mellitus, dyslipidemia,
atrial fibrillation, and myocardial infarction. The patient was
unconscious and unable to be fed orally because of a cardio-
embolic stroke. The patient lacked coordination in swallowing

Figure 1. (A) Computed tomography (CT) scan shows cervical emphysema and the distal end of the NGT in the nasopharynx (arrow).
(B) CT scan shows pneumomediastinum (arrow). (C) CT scan shows the bent NGT at the esophagus (arrow).
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Figure 2. (A) Nasopharyngeal endoscopy shows the nasopharynx and the NGT distal end. (B) Nasopharyngeal endoscopy shows the
bent NGT. (C) Nasopharyngeal endoscopy shows a mucosa-damaged nasopharynx.

movements. An experienced nurse inserted an NGT of 12Fr once,
which showed resistance during insertion. The nurse insufflat-
ed air into the NGT but could not hear the sound of air bub-
bles. Chest radiography did not reveal the distal ends of the
NGT in the stomach. Computed tomography (CT) performed
15 min after the NGT insertion to confirm the gastric tube po-
sition showed cervical emphysema and pneumomediastinum.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€939836-3

The NGT was bent in the esophagus, and the distal end of the
NGT was in the nasopharynx (Figure 1). The patient was re-
ferred to our department. Physical examination revealed sub-
cutaneous crepitus. Nasopharyngeal endoscopy revealed dam-
aged nasopharyngeal mucosa and the distal end of the NGT
(Figure 2). We concluded that the air was insufflated through
the damaged nasopharynx and retropharyngeal space into the
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Figure 3. (A) CT scan shows cervical emphysema had disappeared. (B) CT scan shows that the pneumomediastinum had disappeared.
(€) Nasopharyngeal endoscopy shows recovery of the nasopharyngeal mucosa.

cervical area and mediastinum. The NGT was removed 30 min
after insertion, and the patient was treated with sulbactam
sodium and ampicillin sodium for 18 days.

We performed percutaneous endoscopic gastrostomy af-
ter 14 days because of prolonged total parenteral nutrition.
Gastrointestinal endoscopy revealed no stenotic lesions or mu-
cosal damage to the esophagus. CT showed that cervical em-
physema and pneumomediastinum had resolved after 20 days
(Figure 3A, 3B). Nasopharyngeal endoscopy revealed the re-
covery of the damaged nasopharynx after 20 days (Figure 3C).
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Discussion

NGT placement is a common medical procedure in many hospi-
tals. Doctors and nurses use NGTs, and most have experience
with it. However, NGT insertion is a blind technique, and com-
plications associated with NGT have been reported in sever-
al cases [3]. The most common complications were aspiration
pneumonia, pneumothorax, empyema, and pneumomediasti-
num [4]. Serious complications include inadvertent insertion
of the NGT into the trachea and esophageal perforation [3,5].
Rare complications include NGT insertion into the brain af-
ter head trauma [6], NGTs being bitten off and swallowed [7],
NGTs wrapped around the tracheal tube [8], and NGTs wrapped
around the epiglottis [9].
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Risk factors for NGT complications include altered levels of con-
sciousness, sedation, and decreased pharyngeal reflexes [2].
Many cases of NGT insertion are high-risk, and complications
can occur at any time. Elderly patients often have decreased
pharyngeal reflexes, and NGT insertion should be cautiously per-
formed. NGT insertion under general anesthesia should be cau-
tiously performed because general anesthesia involves sedation
and immobilization. Using NGTs with atraumatic or radiopaque
olive tips reduces the risk of complications. Reinsertion should
be attempted if resistance occurs during the NGT insertion.

Several methods could be used to confirm the location of the
NGT. Several guidelines for NGT insertion have been previously
published. In a review of the guidelines for NGT insertion, the
confirmation methods included radiography, the appearance
of the aspirate, the pH of the aspirate, and carbon dioxide de-
tection [2]. An otolaryngologist or gastroenterologist can per-
form endoscopy-guided NGT insertion. Insufflation is not cur-
rently recommended because emphysema can occur due to
insufflation, and air bubbles may be heard when the NGT en-
ters the trachea [10]. Radiography is the most recommended
method according to each guideline. pH measurement is also
recommended. Confirmation using multiple methods is recom-
mended [2]. Therefore, a combination of radiography and pH
measurements can be a good confirmatory method. Several
studies have reported that if the pH of the aspirate is 5.5, it
is correct for intragastric retention, and a pH of 6.0 indicates
additional chest radiography [11]. Although measuring the pH
of the aspirate is a good method, it is important to note that
proton pump inhibitors and H2-receptor antagonists increase
gastric pH [2]. In addition, a patient with head and neck can-
cer had an NGT inserted into his trachea because of false-pos-
itive pH aspirates [12]. Chronic aspiration of saliva, food par-
ticles, and bacterial infections may result in false-positive pH
aspiration results [12]. In cases where the combination of ra-
diography and pH measurement is inadequate, other combi-
nation methods can increase safety. A recent study that iden-
tified NGT in the stomach of 89% of screened patients has
reported ultrasonography as an effective confirmation method
for NGT location [13]. A simple and less invasive method, like
ultra-sonography, is suitable during the COVID-19 pandemic
in ARDS patients requiring prone positioning [13]. If multiple
confirmation methods are inconclusive, nasopharyngeal en-
doscopy may be used to confirm the NGT insertion. Although
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nasopharyngeal endoscopy does not prevent esophageal per-
foration, it can prevent tracheal insertion and the positioning
of the NGT in the pharynx. Regardless, other confirmatory tests
should be performed. In the present case, CT revealed an ab-
normal NGT position, and CT is a reliable method for confirm-
ing the tumor location before using an NGT. Although CT can-
not be performed in all cases, it should be performed in cases
with difficult NGT insertion. A combination of different confir-
mation methods may be helpful for the safe insertion of NGTs.

Causes of cervical emphysema and pneumomediastinum have
been reported, including dental surgery [14,15], mastoid fracture
due to baseball injury [16], diastatic rupture of the cecum [17],
and acute perforated diverticulitis [18]. Various patients received
prophylactic antibiotic therapy [15]. In cases of air insufflation
through the oral cavity or pharynx, the antibiotic of choice is
penicillin [15]. Our patient was treated with sodium ampicil-
lin and sodium sulbactam and showed no signs of infection.

However, we did not find similar reports in our recent litera-
ture search. Complications due to curved NGTs have been re-
ported, and the cause was the same as in our case [8,9]. These
complications may be attributed to the soft NGT and blind
technique used for NGT insertion. NGT insertion requires cau-
tion because unexpected complications have been reported.

Conclusions

It is important to recognize that there are numerous serious
complications associated with NGTs. The main cause of com-
plications was the blindness of the technique. Therefore, con-
firmation methods after NGT insertion to confirm the location
of NGT should be considered. It should be noted that insuf-
flation is not recommended. Multiple confirmation methods,
such as radiography and pH measurements, should be per-
formed to ensure correct NGT placement, thereby preventing
complications of NGT insertion.
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