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Introduction

Tension pneumothorax occurs when intrapleural pres-
sure exceeds atmospheric pressure. Expansion of the
pneumothorax forces the lungs to collapse, resulting
in increasing airway pressures. The increasing
intrathoracic pressure exceeds venous and cardiac
end-diastolic pressures, limiting cardiac filling, stroke
volume, and blood pressure, the end result being
pulseless electrical activity. Intraoperative tension
pneumothorax may occur and must be promptly
recognized and treated."? We report 2 cases of
intraoperative tension pneumothorax.

Case Reports

Case 1

A 40-year-old male, weighing 70 kg, was brought to
the operating room for repair of a facial laceration after
a traffic accident. A chest tube had been inserted in the
emergency department for right hemopneumothorax.
The patient’s medical history was unremarkable.
Physical examination revealed subcutaneous crepitus
bilaterally over the anterior chest wall. The patient was
mildly dyspneic. A chest X-ray revealed right sixth and
seventh rib fractures, right hemopneumothorax with
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a chest tube inserted, and bilateral subcutaneous
emphysema (Figure 1).

The initial vital signs were blood pressure (BP) of
120/60 mmHg, heart rate of 88 bpm, and oxygen
saturation (SpO,) of 98%. Induction of general
anesthesia and endotracheal intubation were un-
eventful. Peak inspiratory pressure (PIP), as displayed
by the anesthesia machine, was 20 cmH,0O. The end-
tidal carbon dioxide (EtCO,) was maintained at about
3540 mmHg.
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Figure 1. Chest X-ray reveals right hemopneumothorax with a
chest tube inserted.
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Figure 2. Portable chest X-ray reveals left pneumothorax.

Approximately 1 hour into the operation, the BP
decreased to 80,/60 mmHg and the heart rate increased
to 110 bpm. The SpO, decreased progressively from
99% to 90%. The PIP was 28 cmH,O and the EtCO,
was 45 mmHg. Emergency chest X-ray revealed a left
pneumothorax (Figure 2). A left chest tube was placed,
the SpO, returned to 99%, and BP and heart rate
became normal.

The operation was completed and the patient was
transferred to the intensive care unit on mechanical
ventilation. His postoperative course was uneventful,
and he was extubated on the second postoperative day.
He was discharged on the eighth postoperative day
without sequelae.

Case 2

A 71-year-old woman with gallstones was scheduled
for laparoscopic cholecystectomy. She had a history of
hypertension and congestive heart failure. Auscultation
revealed bibasilar inspiratory crackles. A preoperative
chest X-ray showed cardiomegaly and mild pulmonary
congestion (Figure 3). An electrocardiogram showed
atrial fibrillation with a ventricular rate of 130-140
bpm. The SpO, was 85-89% on room air.

After standard monitoring, anesthesia and relaxation
were induced with etomidate 20 mg, fentanyl 100 pg,
and atracurium 50 mg. Anesthesia was maintained
with desflurane and 100% oxygen. Mechanical
ventilation was initiated with a tidal volume of 0.5 L at
a rate of 10 breaths/min. The EtCO, was 35-40
mmHg, the PIP was 26 cmH,0, and the SpO, increased
to 99%.

A pneumoperitoneum was instituted, after which
the PIP increased to 33 cmH,0O. The laparoscopic
surgery continued for about 10 minutes but was
converted to an open procedure because of technical
difficulty. The PIP then decreased to 28 cmH,0O. One
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hour later, the operation was completed, and the
patient resumed spontaneous respiration. Her SpO, at
that point was 98%.

In the postanesthesia room, she remained
intubated on a T-piece with 100% oxygen. Her BP
was 150/115 mmHg, heart rate was 100 bpm, and
SpO, was 95%. Ten minutes later, she was noted to
have labored breathing. The SpO, decreased to 87%,
BP dropped to 75/45 mmHg, and the heart rate
increased to 130 bpm. Her abdomen was distended.
Internal bleeding was suspected, so she was sent back
to the operating room, where she soon became
severely cyanotic. Her heart rate was 170 bpm and
the BP could not be measured. The EtCO, decreased
to 6-8 mmHg and the PIP was 50-60 cmH,O.
Breath sounds were absent on the left and a left
tension pneumothorax was suspected. A 16-gauge
needle was inserted into the left chest, resulting in a
rush of air and immediate improvement in the BP and
SpO,. The PIP decreased to 28 cmH,0 and the
EtCO, increased to 40 mmHg. The abdominal
distension also resolved. A left chest tube was then
placed. Chest X-ray showed re-expansion of the left
lung (Figure 4). The patient’s subsequent course was
unremarkable, and she had no neurologic damage.
The endotracheal tube was removed on the fourth
postoperative day. She was eventually discharged
without sequelae.

Discussion

Pneumothorax occurring during general anesthesia is
a rare event, accounting for less than 3% of anesthesia
complications.’ The most common causes are regional
blocks (40% of reported cases), airway instrumentation
(19%), barotrauma (16%), and placement of central
venous lines (7%).* Patients with chronic obstructive
pulmonary disease are at increased risk.’

Our first patient had rib fractures on the right but
not on the left. The initial PIP was not elevated, nor
was there any sign of a left pneumothorax on the
preoperative chest X-ray. We postulate that the pneu-
mothorax was caused by a previously unrecognized
visceral pleural laceration related to the original trauma
but which was asymptomatic when the patient was
breathing on his own. Positive pressure mechanical
ventilation, however, could have caused an air leak
from the laceration, resulting in the tension
pneumothorax.

Signs of a pneumothorax may be masked during
anesthesia. The presenting feature in this case was
intraoperative hemodynamic instability. Tachycardia

| Chin Med Assoc ® October 2005 ¢ Vol 68 « No 10



|

E=
Figure 3. Preoperative chest X-ray shows cardiomegaly and mild
pulmonary congestion.

and hypotension may initially suggest hypovolemia
rather than pneumothorax. When the hemodynamic
instability seems to be out of proportion to the fluid
and blood loss during surgery, however, other causes
should be considered.’

Our management of the first patient was suboptimal.
If we had had a higher index of suspicion for tension
pneumothorax, we could have made a clinical diag-
nosis and treated the condition immediately. Waiting
for radiographic confirmation may be hazardous.
Evacuation of air under pressure can be lifesaving.

In the second case, the pneumothorax was mainly
due to laparoscopy, even though the procedure lasted
only about 10 minutes. Pneumothorax is a rare
complication of laparoscopic surgery.”® It can happen
because of gas entering the thorax through a tear in the
visceral peritoneum, a breach of the parietal pleura
during dissection around the esophagus, or a congeni-
tal defect in the diaphragm. Extension of subcutaneous
emphysema from the cervical region into the thorax
and mediastinum and spontaneous rupture of pre-
existing emphysematous bullae can also result in
pneumothorax.’
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Intraoperative tension pneumothorax

Figure 4. Chest X-ray after insertion of a chest tube on the left
side.

Another possible cause of pneumothorax in this
case is barotrauma, even though airway pressures
monitored on the anesthesia machine during surgery
were below 40 cmH,O. Barotrauma has been estimated
to occur in 0.5-38% of critically ill patients.'® Ventilator-
induced barotrauma develops after an over-distended
alveolus ruptures and air is introduced into the
perivascular adventitia. Air then dissects along
perivascular sheaths to the mediastinum, causing
pneumomediastinum, and may also vent into the
pleural space, causing a pneumothorax. Rupture of a
subpleural air cyst may also cause pneumothorax. Risk
factors thought to predispose to barotrauma include
alveolar distension resulting from high tidal volumes,
high inflation and inspiratory airway pressures caused
by low lung or chest wall compliance, and positive
end-expiratory pressures.'

It is puzzling as to why the second patient’s
deterioration only appeared postoperatively. Her
abdominal distension, initially thought to be due to
internal bleeding, was in fact due to depression of the
diaphragm by the tension pneumothorax. Her severe
cyanosis, increased airway pressure, and absent breath
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sounds on the affected side strongly pointed to the
correct diagnosis. If signs of a tension pneumothorax
are evident, as in the second case, immediate insertion
of a large-bore needle into the second intercostal space
is indicated, followed by insertion of a chest tube.
Treatment should not be delayed by waiting for a
chest X-ray.

The diagnosis of tension pneumothorax during or
subsequent to anesthesia should be considered
whenever a patient presents with an episode of cyanosis
and cardiovascular collapse. Prompt treatment with
needle thoracostomy and chest tube placement may
be lifesaving.
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