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Edward A. Norman MD, Mitchel Sosis MD PH D 

Iatrogenic oesopha- 
geal perforation due 
to tracheal or naso- 
gastric intubation 

Oesophageal perforation, due to a difficult endotracheal 
or nasogastric intubation occurred in a 49-year-old fe- 
male. Perforation of the oesophagus is a rare complica- 

tion of intubation of  the trachea or oesophagus. Endo- 

tracheal intubation alone is most often blamed for iatro- 
genic oesophageal trauma following surgery. The inci- 

dence of iatrogenic oesophageal trauma is similar after 
nasogastric or endotracheal intubation, latrogenic oeso- 
phageal perforation occurs principally over the crico- 
pharyngeus muscle on the posterior wall of the oeso- 
phagus. Here the oesophagus is thin and is markedly 

narrowed. Contamination of  the perioesophageal space 
with gastric contents leads to diffuse cellulitis and infec- 
tion. Diagnosis is made by evidence of cervical subcu- 
taneous emphysema, cervical pain. dysphagia, tempera- 
ture elevation and leukocytosis. Plain roentenograms of 
the neck and a contrast media swallow will confirm the 
diagnosis. Treatment consists of massive antibiotic 
therapy followed by surgical repair and drainage of the 
area. Mortality ranges from 10-15 per cent with early 
diagnosis to 50 per cent if surgery is delayed. 
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Perforation of the oesophagus is a rare complication 
of intubation of the trachea and oesophagus 1-6 and 
specifically an infrequently reported complication 
of difficult endotracheal intubation. 7'8 Anaesthe- 
tists and intensivists frequently intubate the trachea 
and occasionally insert feeding tubes, oesophageal 
dilators and naso-gastric tubes. Such intervention 
may cause trauma to soft tissue structures. We 
present a case of oesophageal perforation, which 
followed difficult endotracheal intubation and diffi- 
cult naso-gastric tube placement. 

Case report 
A 49-year-old female was scheduled for diagnostic 
laparotomy. The patient had a small mouth which 
she was unable to open greater than 2 cm. 

Anaesthesia was induced with 250 mg thiopen- 
tone IV, followed by 80mg succinylcholine to 
facilitate intubation. The intubation of the trachea 
was difficult. Several attempts were made with #3 
Miller and #3 Macintosh laryngoscopy blades. 
Ventilation was maintained using a mask and 100 
per cent O2, between the attempted intubations. 
Correct tracheal placement was achieved with a 
7 ram internal diameter, Murphy eye, cuffed, "lo- 
pro" endotracheal tube (American Hospital Supply, 
McGraw Park, Ill.). The oesophagus was acciden- 
tally intubated at least once. A Satin-slip TM , #14 
French, Intubating Stylet (NCC Division Mallinc- 
krodt, Inc., Argyle, N.Y.) was used but did not 
extend beyond the tip of the endotracheal tube. The 
surgeons requested that a naso-gastric tube be 
placed. A well lubricated #18 French Levine tube 
would not advance easily, even with a gloved hand 
guiding it through the pharynx. To verify placement 
by auscultation, 50 cc of air was passed into the 
tube. Air entered the stomach with slight resistance. 
The tube was taped in position. The surgeon was 
asked to palpate the stomach to verify correct tube 
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FIGURE 1 Plain chest x-ray revealing widening of the supe- 
rior mediastinum. 

placement, but multiple adhesions prevented this. 
After an uneventful bilateral salpingo-oophorec- 
tomy the patient was extubated. A new naso-gastric 
tube was inserted in the recovery room because the 
tube inserted in the operating room was reported to 
be kinked and not draining well. A moderate 
amount of blood was noted on the tube's removal. 
Insertion was again difficult but the new tube 
drained gastric contents. After two hours the patient 
was discharged to the ward. 

During the first anaesthesia postoperative visit, 
the patient stated she had mild discomfort in her 
throat and neck. This was attributed to pharyngeal 
irritation from both the endotracheal tube and the 
nasogastric tube. The nasogastric tube was still in 
place. There were no further complaints and the 
patient was reassured that the discomfort would 
diminish. On postoperative day three the patient 
received throat lozenges for the pharyngeal and 
cervical discomfort. 

Four days following surgery the naso-gastric tube 
was removed. The tube had functioned well. It was 
used exclusively for gastric drainage, never alimen- 
tation. There was continued cervical pain but this 
was interpreted as continued discomfort from the 
nasogastric tube. On postoperative day five, "bron- 
chospasm" was noted. On auscultation bilateral 
wheezing was heard. Leukocytosis was not present 
at this time or at any time during the hospital course. 
A chest x-ray revealed "... widening of the superior 
mediastinum with anterior displacement of the 

FIGURE 2 Lateral chest x-ray revealing anterior displace- 
ment of the trachea. 

trachea" (Figures 1 and 2). On the sixth postopera- 
tive day dysphagia was reported. The following day 
a gastrograffin swallow showed "complete oeso- 
phageal obstruction at the level of the carina with 
collection of contrast between the trachea and 
oesophagus consistent with oesophageal perfora- 
tion and mediastinitis" (Figure 3). Soft tissue x-rays 
of the neck suggested the perforation occurred at the 
level of the pyriform sinus. 

An open cervical oesophageal exploration was 
performed and no perforation was found. A diagno- 
sis of a false passage or thoracic oesophageal 
perforation was entertained. The patient was started 
on peripheral intravenous hyperalimentation and 
antibiotics. At the patient's request she was trans- 
ferred to another institution. Conservative therapy 
was continued. One week later, she underwent 
thoractomy for mediastinal drainage and was subse- 
quently able to advance to a regular diet. The 
discharge diagnosis was thoracic oesophageal per- 
foration. 

Discussion 
It has been reported that difficult endotracheal 
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FIGURE 3 Gastrograffin swallowing showing complete eso- 
phageal obstruction at the level of the carina with collection 
of contrast between the trachea and oesophagus consistent with 
oesophageal perforation and mediastinitis. 

intubation may cause perforation or haematoma of 
the posterior pharynx or oesophagus. The anaesthe- 
tist or intensivist may also cause trauma to this 
region by passage of various tubes and dilators. 
Most commercially available nasogastric tubes are 
constructed of pliable synthetic materials. There- 
fore, their soft and flexible nature is generally 
considered to safeguard against trauma to the upper 
gastrointestinal tlact. 9 The incidence of oesophageal 
perforation is nearly equal for nasogastric intuba- 
tion and difficult endotracheal intubation. 3-s'7,1~ 

In one review of all causes of oesophageal 
perforation, 72 per cent occurred from various 
iatrogenic causes. Sixty per cent were located 
primarily in the cervical esophagus, followed by 
the midthoracic (30 per cent) and distal oesophagus 
(ten per cent). Cervical oesophageal perforation, 
secondary to instrumentation of any kind, is located 
principally over the cricopharyngeus muscle on the 
posterior wall. t~ Here the oesophagus is thin 
walled, owing to the absence of longitudinal muscle 
fibres 2 and has marked narrowing of the lumen at 
the introitus, t l In our patient the contrast collected 
between the oesophagus and trachea indicating an 
anterior oesophageal perforation. Soft tissue x-rays 
of the neck suggested the perforation occurred at the 

level of the pyriform sinus. The ensuing cervical 
exploration did not localize an oesophageal tear. 
The perforation probably did not penetrate the 
oesophageal wall completely, creating a false pas- 
sage; or the perforation was in the thoracic oeso- 
phagus. 

Arthritic changes in the cervical vertebrae in- 
crease the risk of perforation due to compression of 
the oesophagus against the bony vertebral body. 
While performing dilation procedures, the highest 
rate of perforation is associated with pneumatic 
dilation, next with metal olives and lowest with 
mercury bougies.10 Additionally, a broad or short 
neck, poor dentition, trismus, and micrognathia 
contribute to a difficult and perhaps a traumatic 
intubation. Our patient did present with a small 
mouth, with a limited opening. 

The consequences of these perforations are due to 
the contamination of the perioesophageal space 
with corrosive digestive fluids, food and bacteria, 
which leads to a diffuse cellulitis with localized or 
extensive infection. Suppuration first appears in the 
perioesophageal space. This space extends from the 

cranial vault to the diaphragm. ~ Since mediastinal 
pressure is below atmospheric pressure during 
normal breathing, a tear of the oesophagus or upper 
pharynx can cause suctioning of luminal contents 
directly into the mediastinal space. The tissue here 
is poorly vascularized and highly susceptible to 
infection, especially with anaerobic bacteria. Fur- 
ther inoculation may occur if mask ventilation is 
practiced after the perforation, but before endotra- 
cheal intubation is performed, l 1 as occurred in our 
patient's case. Early diagnosis of an oesophageal or 
pharyngeal perforation is made by evidence of 
cervical subcutaneous emphysema, cervical pain, 
dysphagia and temperature elevation. Leukoeytosis 
is usually present. These signs and symptoms may 
occur immediately or be delayed for several days. 
Our patient had only cervical pain and dysphagia. 
These findings indicate the need for a plain roent- 
genogram of the neck and thorax. They would 
demonstrate cervical or cervico-mediatinal emphy- 
sema, widening of the upper media-stinum and 
possible pleural extravasation or a pneumothorax. 

The plain chest x-ray in our case demonstrated 
mediastinal widening (Figure 1). A water soluble 
contrast medium swallow will show extravasation 
of contrast material. Our contrast study revealed 
oesophageal obstruction as well as extravasation 
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(Figure 3). Oesophagoscopy may not visualize a 
tear and was not instituted by our gastroenterolo- 
gist. If perforation has been overlooked, acute 
mediastinitis may develop presenting as sepsis, 
shock, electrolyte imbalance or respiratory 
distress. 2 

The differential diagnosis most commonly in- 
cludes angina, perforated peptic ulcer, and sponta- 
neous pneumothorax; other diagnostic possibilities 
include pancreatitis, cholangitis, dissecting aortic 
aneurysm and pulmonary embolism, to 

Treatment for cervical oesophageal perforation 
begins with massive antibiotic therapy followed by 
repair and drainage of the perforation via the 
cervical or thoracic approach. 2 A rare case may be 
treated conservatively if the cavity is well drained 
back into the oesophagus, symptoms are minimal 
and there is no sepsis, t~ Initial therapy for our 
patient was a cervical exploration. No evidence of 
perforation was found. The diagnosis of a false 
passage of thoracic oesophageal perforation was 
considered and conservative therapy was instituted. 
Eventually a thoractomy was performed for media- 
stinal drainage. 

Mortality depends on the site of perforation and 
prompt diagnosis. The results of treatment of 
cervical oesophageal exploration are excellent with 
early cervical exploration, tt Survival following 
perforation of the thoracic oesophagus ranges from 
10-15 per cent in patients treated in less than 24 
hours with surgery to 50 per cent for patients with 
delayed surgical therapy, t2-t4 Our patient fits into 
the second group. 

An autopsy study of the hypopharynx and cervi- 
cal oesophagus of 103 patients who were subjected 
to intubation and/or endoscopy during their final 
period of hospitalization, shows that this injury is 
commonly missed. Sixty per cent demonstrated 
evidence of mucosal ulceration, haemorrhage or 
perforation, but only 20 per cent of these iatrogenic 
injuries were recognized clinically. Nasogastric 
tubes were inserted in 34 or 103 cases (33 per cent) 
and resulted in mucosal damage and postcricoid 
ulcers in nine patients (26 per cent) in whom the 
tubes were retained for an average of five days. 9,I5,t6 

Prevention of oesophageal perforation is not 
always possible. Preparation for difficult endotra- 
cheal or nasotracheal intubations is a necessity for 
the patient with a previous history of difficult 
intubation, neck tumours or the anatomical anoma- 

lies mentioned above. Awake fiberoptic endotra- 
cheal intubation is the ideal method in this situa- 
tion. t5 If endoscopy equipment is not available, 
then meticulous preparation, including the exagger- 
ated sniffing position and cricoid displacement, in 
order to obtain a better view of the vocal cords, is 

necessary. If a stylet is used it must not protrude 
beyond the tip of the endotracheal tube. 

Naso-gastric intubation is facilitated by a well 
lubricated tube, guidance of the tube into the 
oesophagus with the index finger in the pharynx and 
gentle pressure, avoiding excess force. Placement 
of the nasogastric tube in our case was difficult and 
excess force may have been used for insertion, 
either in the operating room or the recovery room. 
Thus, the practitioner must always bear in mind that 
the routine passage of a hast-gastric tube, dilator or 
endotracheal tube is not without risk. Both can lead 
to life threatening oesophageal perforation, with 
acute mediastinitis. 

In conclusion, we have presented a case of 
traumatic endotracheal intubation and difficult naso- 
gastric intubation which led to oesophageal perfora- 
tion. It is not clear if the oesophageal perforation 
was caused by endotracheal or nasogastric intuba- 
tion. However, endotracheal intubation alone is 
most often blamed for iatrogenic oesophageal trau- 
ma following surgery. Statistics show that the 
incidence of iatrogenic trauma is equal after naso- 
gastric or endotracheal intubation. This patient was 
at a much higher risk of oesophageal perforation, 
due to the difficulties encountered in placement of 
both the endotracheal and naso-gastric tubes. 
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R6sum6 
Les auteurs pr~sentent un cas clinique de perforation 

oesophagienne dft dt une intubation endotrach~ale ou 
nasogastrique difficile. La perforation de l' cesophage est 

une complication rare de l' intubation de la trach~e et de 
l'cesophage. L'intubation endotrachdale seule est con- 

siddr~e le plus souvent comme responsable du trau- 

matisme cesophagien apr~s la chirurgie. Les statistiques 

d~montrent que l' incidence du traumatisme cesophagien 

iatrog~nique est ~gale apr~s l'intubation nasogastrique 
que l'intubation endotrachdale. La perforation oeso. 
phagienne iatrogi~nique survient principalement au des- 

sus du muscle cricopharyngd au niveau de la paroi 
postdrieure. A cet endroit l'~esophage est mince et 

retrdcit. La contamination de l' espace p~ri~esophagien 

avec le contenu gastrique aboutit t~ une cellulite diffuse et 

dt l'infection. Le diagnostic est fait par la presence de 

l'emphysdme sous-cutan~ cervical, douleur cervicale, 

dysphag&, (ldvation de la tempdrature et leucocytose. 

Un rayon x du cou et une gorgde barytde confirment le 

diagnostic. Le traitement consiste en une antibioth~rapie 

massive suivie d' une rdparation chirurgicale et drainage 

de la rdgion. La moralitd s'dtend de dix dt 15 pour cent 

avec un diagnostic pr~coce et gt 50 pour cent si la 
chirurgie est retardt~e. 


