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Abstract
One of the injuries associated with chest trauma is pneumothorax, a condition where air accu-
mulates between the parietal and visceral pleura in the chest leading to collapse of the lung due
to pressure. Left untreated, a tension pneumothorax may develop leading to cardiovascular col-
lapse. This article reviews the development of a tension pneumothorax, discusses the clinical
recognition of the diagnosis, and outlines the procedure for performing a finger (or simple) thora-
costomy. A simple mnemonic for the procedure is offered as a memory aid to reduce cognitive load
for this procedure. Key words: chest trauma, finger thoracostomy, hypoxia, pneumothorax, simple
thoracostomy, tension pneumothorax

EMERGENCY MEDICAL SERVICE (EMS)
in a remote area arrives at the scene of
a 34-year-old man kicked in the chest

by a horse to find an awake, alert male com-
plaining of right-side chest wall pain worse
upon inspiration. The patient has abrasions
to his right chest wall extending laterally
from the anterior chest to mid-axillary. He
is placed in full spinal immobilization and
transported to the local critical access emer-
gency department (ED). Five minutes prior to
ED arrival, the patient became restless, anx-
ious, and begins removing his cervical collar
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and supplemental oxygen. EMS is concerned
for possible closed head injury and hy-
poxia, and elected to perform rapid sequence
intubation.

On arrival to the critical access ED, the pa-
tient’s vital signs are: heart rate 142; blood
pressure 86/52; respiratory rate 32; with
oxygen saturation of 89% despite bag-valve
ventilation with 100% FiO2 via endotra-
cheal tube. The emergency nurse practitioner
(ENP) completes the primary assessment not-
ing that the patient is pale and diaphoretic,
with absent breath sounds on the left side
and jugular venous distension. The ENP sus-
pects a tension pneumothorax and prepares
to perform an immediate decompression.

ASSESSMENT

During an emergency, the most critical inter-
vention is for the clinician to ensure that the
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airway is intact and maintained. Assessment
of breathing follows, noting any hypoxia and
restlessness as displayed in the case study.
Without pulse oximetry changes, a patient
with blunt chest trauma who exhibits in-
creased restlessness should be considered
hypoxic until their condition is proven oth-
erwise. As pneumothorax (sometimes re-
ferred to as a “collapsed lung”) occurs in
roughly 35% of patients with chest injuries
(Thachulthara-George, 2021), this diagnosis
must be suspected in trauma patients with
hypoxia.

The development of a pneumothorax is a
life-threatening consequence of chest trauma.
A pneumothorax occurs when air accumu-
lates between the parietal and visceral pleura
in the chest, leading to collapse of the
lung due to pressure. Air may enter the
pleural space via a penetrating chest wall
injury, which allows atmospheric air into
the pleural space, or lung defect facilitat-
ing movement of air from the alveoli into
the pleural space such as barotrauma in a
mechanically ventilate patient (Thachulthara-
George, 2021). As the air is unable to leave,
the pressure within the chest cavity increases
(Thachulthara-George, 2021). If a pneumoth-
orax is unrecognized and/or untreated, a
tension pneumothorax can develop when
the increasing amount of air trapped in the
pleural space begins to displace mediastinal
structures. As progression to a tension pneu-
mothorax can occur more rapidly in mechan-
ically ventilated patients and the presentation
may be more pronounced (Thachulthara-
George, 2021), the ENP must remain diligent
in assessment.

Three common assessment techniques are
used to quickly identify pneumothorax:

1. Physical assessment. Prior to advances
in technology and greater availability of
machines, the fastest way to diagnose
a tension pneumothorax was through
physical assessment. It is possible for
a clinician to identify a tension pneu-
mothorax simply by considering the
mechanism of injury and performing a

careful physical assessment. Chest pain,
respiratory distress, shortness of breath,
absent breath sounds, tachycardia, and
hypotension are all symptoms of ten-
sion pneumothorax (Osterman et al.,
2022; Thachulthara-George, 2021). Tra-
cheal deviation away for the injured
side and jugular vein distension may
also occur with tension pneumothorax,
but they are late signs. For critically ill
patients, the diagnosis of tension pneu-
mothorax is most often a clinical one
(Thachulthara-George, 2021).

2. Chest x-ray. Chest wall trauma and
pathology have classically been identi-
fied through portable chest x-ray. There
are a number of radiographic signs as-
sociated with tension pneumothorax,
including mediastinal shifts, diaphrag-
matic depressions, and expansion of
the rib cage (Gaillard, 2022). Chest x-
rays may provide definitive diagnosis
of tension pneumothorax, but they are
time-consuming and may be unavailable
immediately in some settings.

3. Point-of-care ultrasound. The use of ul-
trasound is increasingly used to identify
pneumothorax, and has greater sensitiv-
ity for identification (Ioannides et al.,
2022). The ultrasound is used to de-
termine whether there is a loss of
the normal lung sliding and whether
there is movement artifact deep within
the pleural line (Pereira et al., 2023;
Thachulthara-George, 2021). However,
proper training of the technique and
repeated practice in performing ultra-
sound is required to become proficient
(Dickson et al., 2017).

Undiagnosed and untreated pneumotho-
races may quickly evolve into life-threatening
situations such as tension pneumothorax
and full cardiac arrest. Immediately upon
recognition of a tension pneumothorax, a
finger thoracostomy or needle decompres-
sion should be performed by an experienced
clinician in rapidly decompensating patients.
Although needle decompression provides an
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interval management strategy to buy time, it
has a low success rate (Merelman et al., 2022;
Osterman et al., 2022; Thachulthara-George,
2021).

Although definitive management of a pneu-
mothorax is accomplished with tube thora-
costomy, this procedure is a more advanced
requiring further education and specialized
equipment, and carries a higher risk for
infection (Merelman et al., 2022). Finger
thoracostomy, also referred to as “simple
thoracostomy,” represents a more invasive
approach than the traditional needle de-
compression but is not as involved as tube
thoracostomy. In essence, the difference be-
tween finger and tube thoracostomy is the
placement of a tube. Compared to needle de-
compression, finger thoracostomy appears to
have a higher success rate (Merelman et al.,
2022). The procedure for performing a finger
thoracostomy is described below.

MANAGEMENT

Finger thoracostomy (also referred to as a
“simple thoracostomy”) is a life-saving pro-
cedure performed in emergency situations to
relieve tension pneumothorax and hemotho-
rax. It is important to perform this procedure
correctly to minimize complications and en-
sure the best possible outcome for the
patient. To perform finger thoracostomy, the
mnemonic “FINGER” can help recall the es-
sential steps for insertion (Merelman et al.,
2022):

� If the patient’s condition allows, prepare
the patient to ensure that the patient is in
a supine position with the affected side of
the chest exposed.

� F—Find the landmarks. Identify the cor-
rect intercostal space by down to the
fourth or fifth intercostal space between
the anterior and midaxillary line. This
space is often aligned with the nipple or
inframammary fold. Marking the site with
a surgical pen if available is helpful.

� I—Inject local anesthesia (as time per-
mits), typically 5–10 mL of lidocaine subcu-

taneously in a wheel fashion at the marked
site. Wait to ensure sufficient anesthesia
has occurred. Parenteral analgesia may be
used as well.

� N—No infection allowed! Prepare the site
by cleansing the marked site with an an-
tiseptic solution and, if available, draping
the area with sterile drapes. Utilizing other
sterile barriers such as sterile gloves, cap,
mask, and gowns decreases infection risks.

� G—Generous incision. Holding the scalpel
perpendicular to the skin, make a small lon-
gitudinal incision, approximately 2–4 cm
long above the rib, through the skin and
subcutaneous tissue. If possible, a No. 10
blade scalpel should be used. Placing the
incision above the rib avoids the neurovas-
cular bundle located below each rib. Be
careful not to cut too deeply to avoid injury
to the underlying structures.

� E—Enter the pleural space. Using your
sterile gloved finger or curved Kelly clamp,
bluntly dissect the underlying tissues above
the rib until you reach the pleural space.
This will require some force as the inter-
costal muscles and parietal pleura need to
be penetrated. When the pleural space is
entered, a “pop” or decrease in resistance
should be appreciated. Make sure to avoid
major vessels or organs.

� R—Reach in with finger; sweep and re-
assess. Once in the pleural space, rotate
your finger to create a larger opening and
allow for better drainage or air to escape.
When there is a tension pneumothorax, air
should immediately escape. If there is a
massive hemothorax, blood or fluid should
be evacuated.

� The wound created is now considered an
open pneumothorax.

� Once the procedure is complete, secure
the finger thoracostomy site with a sterile,
3-sided occlusive dressing to prevent air or
fluid from re-entering the chest cavity.

To enhance drainage after a life-threatening
situation has been diverted, a chest tube
should be inserted into the tunnel created
by the blunt dissection and connected to a
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chest drainage system. This procedure is de-
scribed in detail elsewhere (Ioannides et al.,
2022). Following finger or tube thoracos-
tomy, the ENP should continuously monitor
the patient’s vital signs and response to the
procedure. Further intervention and transfer
to a higher level of care should be arranged as
needed.

CASE CONCLUSION

After completing the primary survey and
with an understanding of tension pneu-
mothorax pathology, the nurse practitioner
decided to immediately perform decompres-
sion and finger thoracostomy. A large rush
of air was noted upon chest wall entry, and
an immediate improvement was noted in
the vital signs. Following thoracostomy, the
heart rate decreased to 112, blood pressure
increased to 112/68, and oxygen saturation
improved to 95%. Lung compliance was also
improved with manual ventilations. Follow-
ing resuscitation and stabilization, the patient
was transferred to a tertiary care center with
trauma services for further management.

CONCLUSION

Tension pneumothorax is a life-threatening
situation; unnoticed and untreated, it may
quickly lead to cardiovascular collapse. Un-
derstanding the pathophysiology of tension
pneumothoraxes and how positive pressure
intubation can worsen the process provides
the foundation for management. Utilizing fin-

ger thoracostomy, with adherence to strict
aseptic technique, prior to intubation sup-
ports the best possible outcome for patients
experiencing tension pneumothorax.
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