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Pharyngeal and Esophageal Perforation Following Endotracheal Intubation

JAMES E. O'NEILL, M.D.,* JOSEPH P. GIFFIN, M.D.,{ JAMES E. COTTRELL, M.D.%

Perforation of the pharynx or the esophagus is a rare
complication of endotracheal intubation that may result
in subcutaneous emphysema and mediastinitis.'"™ The
nature of such complications depends upon the location
and depth of the perforation and the time interval be-
tween its occurrence, diagnosis, and treatment.? Previous
reports’? cite pharyngeal and esophageal tears that re-
sulted when inexperienced individuals attempted emer-
gency, usually resuscitative, intubations of the trachea.
We report an esophageal and a pharyngeal perforation
following endotracheal intubation that occurred during
induction of anesthesia.

REPORT OF TwO CASES

Patient 1. A 35-year-old woman was scheduled for a total abdominal
hysterectomy. Her medical history was insignificant and laboratory
data, chest roentgenogram, and electrocardiogram were within normal
limits. Anesthesia was induced with thiopental 4 mg/kg iv, and muscle
relaxation was obtained with succinylcholine 1 mg/kg iv. Additional
incremental doses of succinylcholine were administered, since three
attempts were necessary before intubation of the trachea was achieved.
The initial laryngoscopy caused trauma to the pharyngeal mucosa and
bleeding, making subsequent efforts at visualizing the vocal cords dif-
ficult. On the third attempt, a 7.5-mm cuffed endotracheal tube was
inserted with the aid of a rigid stylet and a MacIntosh #3 laryngoscope
blade. Anesthesia was maintained with 60% nitrous oxide and halo-
thane, and pancuronium iv (total dose 16 mg) was administered, as
needed, for muscle relaxation. The trachea was extubated in the op-
erating room with the patient awake. On the first postoperative day,
she developed a fever of 38.9° C and complained of a sore throat and
dysphagia. Physical examination revealed diminished breath sounds
over both lung bases. A chest roentgenogram disclosed a left lower
lobe pneumonia and marked widening of the superior mediastinum
with small radiolucent areas resembling air bubbles. Gram’s stain of
the patient’s sputum revealed numerous diplococci, and her white
blood count was 13,000 cells- mm™3. Despite treatment with iv am-
picillin and clindamycin, her condition remained unchanged. An eso-
phagogram revealed a posterior esophageal tear at the level of the
cricopharyngeus muscle, and barium extravasation could be seen along
the paraesophageal and paraaortic areas extending to the aortic arch
(fig. 1). The patient returned to the operating room for an emergency
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esophageal repair and drainage of a mediastinal abscess. After induction
of anesthesia with thiopental 4 mg/kg iv, succinylcholine 1 ml/kg iv
facilitated insertion of a 7.5-mm cuffed endotracheal tube. An un-
eventful course of anesthesia was maintained with 60% nitrous oxide,
iv fentanyl (total of 0.35 mg) as needed, and a continuous infusion of
0.01% succinylcholine to maintain paralysis. Her postoperative course
was uneventful and she was discharged 6 days later.

Patient 2. A 60-year-old female was admitted with a diagnosis of
carcinoma of the cervix. Routine laboratory data and the electrocar-
diogram were within normal limits. A right upper lobe lung mass was
seen on chest roentgenogram. An exploratory thoracotomy was
planned. Preoperative medication administered in the operating room
consisted of iv diazepain 5 mg and glycopyrrolate 0.2 mg. After anes-
thesia was induced with thiopental 3 mg/kg, succinylcholine 1 mg/
kg was given iv for muscle relaxation. After an individual with limited
experience in endotiacheal intubation had made three unsuccessful
efforts and done some blind probing with an endotracheal tube with
a stylet inside it and a MacIntosh #3 laryngoscope blade, the patient’s
face became swollen and crepitant to touch. An experienced anes-
thesiologist replaced the trainee and visualized the vocal cords and
inserted a 60-mm cuffed endotracheal tube. After intubation of the
trachea, direct laryngoscopy was repeated and a small laceration of
the right posterior pharynx was identified. Esophagoscopy revealed
no esophageal tears. Anesthesia was maintained with iv fentanyl (total
dose 0.3 mg) for the esophagoscopy, after which surgery was postponed.
Controlled ventilation was continued in the recovery room. The neck
crepitations gradually subsided by the first postoperative day, and the
trachea was extubated.

On the fifth postoperative day, an esophagogram revealed leakage
of barium from the pharyngeal tear with tracking into the soft tissue
of the neck and superior mediastinum. The patient was returned to
the operating room for incision and drainage of the mediastinal abscess
and repair of the pharyngeal tear. The trachea was intubated on the
first attempt by the same anesthesiologist. Her postoperative course
was uneventful,

DISCUSSION

Esophageal or pharyngeal tears resulting from the use
of a laryngoscope, an endotracheal tube, or a stylet have
not been reported previously as a complication during
induction of anesthesia. In their series of eight patients
who sustained complications of endotracheal intubation,
Hawkins et al.’ found that the most important risk factor
in the development of pharyngeal or esophageal perfo-
rations was the relative inexperience of the individual
performing the intubation, especially in an emergency
setting.

Our cases reveal that esophageal and pharyngeal per-
foration can occur in the operating room. The exact tech-
nical defect that resulted in perforation in both our pa-
tients is unknown. A rigid stylet was used in both patients,
but whether the stylet was inserted beyond the lumen of

20z Iudy 60 uo 3sanb Aq jpd'61.000-00050+86 |-Z¥S0000/€06929/L81/G/09/}Pd-81o1n1e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:A}}Y WOI) papeojumoq



488

F1G. 1. Esophagogram revealing collection of barium in the soft
tissues bordering the hypopharynx and superior esophagus. The barium
extravasated through a tear in the wall of the posterior hypopharynx.

the tube, and therefore culpable is not certain. However,
we believe that a rigid styleted endotracheal tube in the
hands of an inexperienced individual may cause trauma
and perhaps perforation, especially if excessive force is
used. Inexperience with endotracheal intubation seems
to be the principal cause of perforation in our cases. Ex-
perienced personnel successfully intubated the trachea
during the first attempt.

In the first case the perforation occurred in the pos-
terior esophagus at the distal end of the cricophargyngeus
muscle, which is particularly susceptible to trauma. Once
a tear is made, extension may occur if the endotracheal
tube cuff is inflated against the torn mucosa.

Between the esophagus and the spinal aponeurosis lies
a space that extends from the pharynx, past the medias-
tinum, to the diaphragm.? The pressure inside the space
at the level of the mediastinum is subatmospheric; there-
fore, an opening along the course of this space, especially
during positive pressure ventilation (PPV), could lead to
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rapid filling with the contents of the esophagus and the
pharynx.

Definitive diagnosis of an esophageal tear is dependent
upon radiographic confirmation of interruption of the
esophageal wall or direct visualization of the tear by en-
doscopy. Controversy exists over which technique is the
more confirmatory.? In our first case, an anteroposterior
chest roentgenogram was suggestive of a mediastinal pro-
cess, while an esophagogram revealed a distinct tear with
tracking of barium behind the esophagus and pooling of
the material in the mediastinum.

Adequate treaument of mediastinitis resulting from
esophageal perforation depends upon early diagnosis.
Suspicion should be high in a patient with fever, dys-
phagia, and a history of a difficult endotracheal intubation.
When the diagnosis is made, prompt surgical repair and
drainage of the mediastinal tract or abscess is essential
for an uneventful recovery.? If surgical treatment is de-
layed and mediastinitis develops, a 50% mortality rate
may result.

Whereas esophageal tears may go unnoticed while the
patient is unanesthetized, pharyngeal tears often are easily
recognizable, since signs of subcutaneous emphysema de-
velop in the face and neck. Postoperatively, the patient
typically has the same complaints as does the patient with
a torn esophagus. In addition, a patient with a perforation
of the pyriform sinus may complain of numbness or anes-
thesia over the distribution of the internal branch of the
superior laryngeal nerve. Adequate therapy for pharyn-
geal perforation is the same as that for esophageal per-
foration.

Esophageal perforation is a heretofore rarely reported
complication of endotracheal intubation, especially during
induction of anesthesia. It is a nonetheless serious and
potentially fatal development that necessitates prompt
diagnosis and treatment.
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