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Things to keep in mind after cardiopulmonary resuscitation:
bilateral severe and widespread subcutaneous emphysema
together with unilateral pneumothorax
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ABSTRACT

Cardiopulmonary resuscitation (CPR) can cause severe complications such as rib and sternal fracture,
pneumothorax or hemothorax. In this article, we report a case of widespread and severe bilateral subcutaneous
emphysema and unilateral 1atrogenic pneumothorax that does not correlate with the severity of the emphysema

that occurred after active CPR.

Keywords: Cardiopulmonary resuscitation, pneumothorax, emphysema

Received: February 19, 2018; Accepted: June 3, 2018; Published Online: June 20, 2018

ardiopulmonary resuscitation (CPR) is a life-
C saving maneuver but it can also damage the chest
wall and cause severe complications. The incidence of
rib fractures during CPR varies between 13-97%. In
addition, it is known that the incidence of sternal
fracture changes between 1 and 43% during CPR [1].
Pneumothorax, which is a known complication of rib
fractures, has also been reported among the
complications of CPR [1, 2].

In this article, we report a case of widespread and
severe bilateral subcutaneous emphysema and
unilateral iatrogenic pneumothorax that does not
correlate with the severity of the emphysema that
occurred after active CPR.

CASE PRESENTATION

A 79-year-old female patient has presented to a
medical center with the complaint of palpitation.

During initial physical examination, she has developed
cardiopulmonary arrest. Active CPR has been
performed for 20 minutes and the patient responded
to CPR. She has been ree-xamined during the post-
CPR period and referred to our hospital with the
finding of extensive subcutaneous emphysema. The
patient developed cardiopulmonary arrest again in our
emergency department and active CPR was applied
for 10 minutes. The patient responded to the second
CPR as well and was consulted to our clinics. On the
physical examination, the patient was unconscious and
her pupils were dilated. She had widespread
subcutaneous emphysema on the eyelids, around the
neck, frontal wall of the chest and abdomen. Her lung
auscultation revealed diminished respiratory sounds
on the right lung. Postero-anterior chest X-ray and
chest computed tomography (CT) revealed minimal
pleural effusion bilaterally, fractures of the 2", 3" and
4™ ribs on the right, 2" and 3" ribs on the left, bilateral
common subcutaneous emphysema with
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Severe complication of cardiopulmonary resuscitation

Figure 1. Chest X-ray showing bilateral multiples ribs fractures
and widespread subcutaneous emphysema.

pneumothorax of the right lung (Figures 1 and 2). The
patient underwent urgent tube thoracostomy through
the intersection of second intercostal space and mid-
clavicular line on the right with 28 Fr drain. There was
plenty of air and 100 cc sero-hemorrhagic drainage.
After the procedure, the patient who was planned to
be hospitalized in the intensive care unit (ICU) was
referred to another center by ambulance due to lack of
unoccupied ICU rooms.

DISCUSSION

It is argued that in order for an active CPR to be
effective, approximately 5-6 cm of chest compression
should be applied and 100-120 compressions should
be performed per minute [3]. Thus, patients who had
CPR are exposed to intense forces on the chest and are
severely traumatized. For this reason, physicians
should not overlook the possibility that complications
of chest trauma such as rib fractures and hemo-
pneumothorax can also be seen after active CPR.
There are also publications supporting this argument
[3, 4]. It is also reported that especially elderly and
women are more susceptible to CPR-related injuries
[5]. Our case is compatible with these publications in
terms of age and the development of unilateral
multiple rib fractures.

Figure 2. Computed tomography scan showing bilateral wide-
spread subcutaneous emphysema with pneumothorax of the right
lung and bilateral ribs fractures with bilateral pleural effusion

Although there are not many publications about
the development of pneumothorax after CPR, this
condition has been reported as a complication of CPR
[6, 7]. This complication can be developed with or
without rib fractures. Pneumothorax, without rib
fractures, may develop due to chest compressions or
barotrauma resulting from mechanical ventilation
during or after endotracheal intubation. Similarly,
pneumothorax secondary to CPR may be
accompanied by subcutaneous emphysema [8].
However, in our case, bilateral subcutaneous
emphysema was quite widespread and severe
compared to the pneumothorax that was detected on
the right. When the scientific literature is reviewed,
only one case with severe subcutaneous emphysema
incompatible with pneumothorax secondary to CPR
was found [9]. If the developmental mechanism is
examined, displacement of fractured rib fragments
causes visceral pleura and pulmonary parenchymal
laceration. Thus, some of the air that escapes to the
pleura with the developing pneumothorax passes
through the intercostal muscle lacerations caused by
displaced ribs and finally reach subcutaneous space.
The air that enters the subcutaneous space due to high
frequency active chest compressions and positive
pressure mechanical ventilation are trapped because
of the fact that the ruptured intercostal muscles operate
as a one-way valve system during the passive
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decompression period. We think that bilateral severe
subcutaneous emphysema incompatible with the
volume of pneumothorax developed with this
mechanism in our case.

CONCLUSION

As a result, it should never be forgotten that CPR
is a serious cause of chest trauma. Patients responding
to CPR should be investigated as soon as possible for
chest trauma and its complications that are a potential
source of morbidity and mortality.
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