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Abstract

Introduction: We report a case of subcutaneous emphysema and pneumomediastinum that presented postoperatively after tracheal
extubation. Clinical Picture: A 51-year-old man had an uneventful anaesthesialasting about 6.5 hours. I ntubation was performed by avery
junior medical officer and was considered difficult. He developed sore throat, chest pain, numbness of both hands and pal pable crepitus
around the neck postoperatively. Chest X-ray revealed diffuse subcutaneous emphysema, pneumomediastinum and possible pneumoperi-
cardium. Treatment: He was treated conservatively with bed rest, oxygen, analgesia, antibiotic prophylaxis, reassurance and close

monitoring. Outcome: The patient made an uneventful recovery. Conclusions: We discussed the possible causes.
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I ntroduction

Pneumomediastinumisawell-recognised clinical entity.
It may present either intraoperatively or postoperatively
from a number of possible causes. We present a case in
which an apparent difficult tracheal intubation may have
led to pneumomedi astinum and subcutaneous emphysema
developing in the postoperative period, after the patient’s
trachea was extubated.

Case Report

A 51-year-old, 80 kg healthy man with degenerative
joint disease was scheduled for bilateral total hip
replacement. His past medical history was unremarkable.
He had been taking a variety of non-steroidal anti-
inflammatory drugs (NSAIDs) for osteoarthritis, together
with ranitidine for the last two years. He was not a smoker
and had no previous surgery. Physical examination
including an assessment of the airway was normal.
Laboratory investigations and preoperative electro-
cardiography (ECG) showed no abnormalities. No
preoperative chest X-ray (CXR) was performed.

A combined general and epidural anaesthesia was
planned. Epidural catheter wasinserted with the patient in
a lateral position and under aseptic condition. Epidural
spacewasidentified at 5cmwith lossof resistanceto saline

at L 2-3. Catheter wasthreaded easily and left at 9 cm. A test
dose of 3 mL of 0.5% bupivacaine was given to exclude
intrathecal injection. Thereafter general anaesthesia was
induced with fentanyl, thiopentone and atracurium. Three
minutes later laryngoscopy was performed using a
Macintoshsize3blade. Thiswasdoneby ajunior anaesthetic
medical officer with less than three months experience,
under full supervision. The larynx could not be visualised
initially. Assisted ventilation of thelung viafacemask was
re-instituted. The head was repositioned, and a second
attempt at laryngoscopy, with some anterior pressure on
the thyroid cartilage, reviewed a grade Il larynx. Oral
intubation was performed using a disposable polyvinyl
chloridetube (Mallinckrodt medical, internal diameter 8.5
mm) without the stylet. The patient did not cough during or
after theintubation. After tracheal intubation, breath sounds
were heard equally in both lung fields and capnography
confirmed the correct position of the tracheal tube.

Anaesthesia was maintained for the 6.5-hour surgical
procedure using enflurane, nitrous oxide, oxygen and
bupivacaineinfusion. Thepatient’ slung wasmechanically
ventilated with a delivered tidal volume of 500 mL and a
respiratory rate of 8 to 10 breaths per minute. The peak
airway pressure remained less than 25 cm H,0O and breath
sounds were normal throughout the procedure. No
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unexpected events occurred and surgery was performed
without difficulty.

After completion of the operation, anaesthesia was
discontinued and the residual neuromuscular block was
reversed with neostigmine 2.5 mg and atropine 1.2 mg.
Patient awoke and his trachea was extubated without
difficulty. Hewastakento the post anaesthesiaand surgery
care unit (PASCU) where he was noted to be awake,
communicative and in no distress. Epidural bupivacaine
infusion was continued for postoperative pain relief.

An hour later the patient complained of sore throat and
| eft-sided chest pain with numbnessof both hands. All vital
signswerenormal. 12-lead ECG inthe PASCU showed no
acute changes compared to the preoperative ECG. Patient
was reassured and monitored overnight. His voice was
normal and there was no dyspnoea or dysphagia. The next
day he continued to have sore throat and chest pain, worse
during inspiration. It was noted that subcutaneous
emphysema had developed around the neck. The
examination was remarkable for palpable crepitus. Breath
sounds were clear and equal bilaterally. A portable CXR
revealed diffuse subcutaneous emphysema, pneumo-
mediastinum and possible pneumopericardium. Therewas
no pneumothorax. After discussion with a cardiothoracic
surgeon, the patient was treated conservatively with bed
rest, oxygen, anal gesia, antibiotic prophylaxis, reassurance
and close monitoring. Over the next 24 hours, the patient
remained stableand afurther CXR onthethird postoperative
day showed that the gaswithinthe mediastinum had almost
entirely disappeared. The patient made an uneventful
recovery and was discharged on the eighth postoperative

day.

Discussion

There are several possible explanationsfor the origin of
subcutaneous and mediastinal gas in this patient. Pleural
puncture with the Touhy needle isatheoretical possibility
but itisexcluded by the ease and the success of the epidural
block.

Air may aso reach the mediastinum by tracking down
the fascial planes of the neck or through any of the
diaphragmatic hiatuses but as surgery was remote from
these areas, it is unlikely in this case.

Central venous cannulation can cause tracheal puncturet
and result in pneumomediastinum, but in this patient, no
attempt was made to cannulate the neck vein. Alveolar
ruptureisanother potential causefor pneumomediastinum.
It may occur when a pressure gradient develops between
marginal alveoli and perivascular interstitial tissue, dueto
either an increase in alveolar pressure or a decrease in
perivascular pressure. The gas takes the line of least
resistanceal ong thefasciasurrounding thebronchovascular
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tree to reach the mediastinum. Patients with underlying
obstructive lung disease are particularly at risk. In this
patient, intermittent positive pressure ventilation was
employed and that increasestheintraal veolar pressure and
also reducesthe perivascular pressure by impeding venous
return and reducing cardiac output. However, the peak
inspiratory pressurewas 25 cmH,O or less, the | to Eratio
remained less than 1:3 throughout the anaesthesia and the
systolicarterial pressurewasmaintained around 100mmHg
intraoperatively, thus making thisan unlikely causein this
patient. More importantly, had the extrapulmonary air
occurred intraoperatively, it would have increased in size
due to the administration of nitrous oxide and positive
pressure ventilation during this long surgery. This would
have become clinically apparent and compromised the
cardiopulmonary function intraoperatively.

The presentation (pneumomediastinum and surgical
emphysemawithout pneumothorax) wastypical of trachea
laceration.? Tracheal laceration, while rare, is a known
complication of endotracheal intubation.®® It usually occurs
during the act of intubation, or asaresult of animmediate
complication oncethetubeisin place. A number of factors
have been thought to contribute to tracheal laceration: the
useof abevelled endotracheal tubewithstylet, overinflation
of the cuff, the application of cricoid pressure, the need for
exaggerated manipulation of the airway with the
laryngoscope to facilitate visualisation of the trachea and
intubation by an inexperienced anaesthetic trainee.
However, tracheal laceration can occur in apparently
uneventful intubation.”

Although preoperative assessment of the airway did not
reveal any possible difficult intubation in this patient, the
intubation was achieved with some degree of difficulty by
avery junior anaesthetic trainee, and it is possible that a
small tracheal laceration may have occurred. However, it
was not until 1 hour after extubation that the problem
becameapparent. Themost likely explanationisthetracheal
|aceration occurred proximal to the endotracheal tube cuff.
When the cuff was inflated, the portion of the tracheal
proximal totheendotracheal tubecuff, thesiteof laceration
would not be exposed to theincreased airway pressure and
thereforeair could not beinsufflated into the soft tissues of
the neck. Only after tracheal extubation, when the patient
was breathing spontaneously and creating the negative
intrathoracic pressure was air entrained. The air
subsequently dissected through tissue planes into
mediastinum and subcutaneous tissues. If the tissue
disruptionswerelocated distal tothecuff of theendotracheal
tube, as might occurred secondary to distal tracheal
laceration or alveolar rupture, air would have been
introduced into the tissue outside of the trachea or in the
pleural space while the patient was receiving positive
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pressure ventilation.

Tracheal laceration caused by the cuff of endotracheal
tube has been reported.®®> An overinflated endotracheal
tube cuff could caused alaceration. The cuff sealed off the
air leak until the patient was extubated. In our case the cuff
was inflated with minimal air after intubation. The pilot
balloon was monitored over the course of anaesthesia and
no overinflation was detected. Furthermore our patient is
young and has anormal trachea, which has been shown to
withstand distension by theendotracheal cuffs. Thesurgery
wasal so remote from thetrachea, unlikethe case described
by Smith et a,* where the membranous part of the trachea
was unsupported and weakened during dissection of the
neck when oesophagus is removed from the posterior
aspect of the trachea.

Tracheal laceration can also be caused by a sudden
increase in intrabronchial pressure, possibly at the time of
extubation. This is thought to be more likely in elderly
female patients,® probably with trachea weakness as a
predisposing factor. It has also been reported with aheavy
smoker® who is at risk of severe postoperative coughing
and haslow gradechronictracheo-bronchial inflammation,
making the trachea more vulnerable. However, thiswould
belesslikely in this patient, given hisminimal risk factors
and smooth anaesthetic emergence.

Therefore, the explanation most consistent with the
patient’ sclinical courseisdisruptionof thetracheaproximal
to the endotracheal tube cuff.

Although the traditional management of intubation-
related tracheal laceration is operative,’® conservative
managements821112 has heen successfully employed. Ross
at a2 proposed certain criteriato be used as guidelinesin
deciding onnon-operativemanagement of intubationrel ated
tracheal laceration: stable vital signs, no difficulty
ventilating the patient whileintubated or respiratory distress
while extubated, no evidence of oesophageal injury,
minimal mediastinal fluid collection, non-progressive
pneumomediastinum or subcutaneous emphysema and no
signs of sepsis. Our patient fulfilled the above criteriaand
was managed successfully with conservative measures.

Insummary, wereport an unusual caseinwhichapatient

suffered an apparent tracheal laceration proximal to the
endotracheal cuff with resultant delayed onset of

pneumomediastinum and subcutaneous emphysema. The
only risk factor that could beidentified in this case was an
inexperienced anaesthetic trainee. This condition is rare
but perhaps occurs more often than is reported and may
remain undetected postoperatively. Inthemajority of cases
it is a benign condition resolving spontaneously with
conservative management.
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