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Penetrating chest trauma caused by a falling metallic bar: a case
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Background: Impaling injuries to the chest are relatively rare and often lethal. Initial evaluation,
resuscitation, and surgical planning can be challenging for emergency physicians and surgeons. Chest trauma
can be classified as either closed or penetrating, depending on whether or not the pleural cavity is open.
Penetrating objects entering chest cavity frequently make an entrance and exit and are often accompanied by
visceral/vascular damage. Open thoracotomy or video-assisted thoracic surgery (VATS) are considered the
first-line approaches for severe penetrating chest trauma.

Case Description: A 63-year-old male patient sustained a penetrating chest trauma caused by a T-shaped
metallic bar falling from a height of 16 meters above the ground. After laboratory and imaging tests, as well
as pre-operative preparation, the object was pulled out from the entry site after disinfection with surgical
standby. Closed chest tube drainage was promptly performed, with chest tubes inserted through the entry
and exit sites. The patient was discharged on postoperative day 14 in a good condition. Regular telephone
follow-ups over 3 years showed that the patient recovered well after discharge.

Conclusions: For penetrating non-cardiac chest trauma patients in stable condition, it is necessary to
complete an exhaustive imaging evaluation to determine the specific position of the foreign body and identify
any injuries to major vessels and organs. If the condition permits, direct removal of foreign bodies is allowed,
ideally under VATS control. Surgeons should evaluate the best option for each case based on the available

resources.
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Introduction

Impaled penetrating chest trauma poses an extremely
challenging situation for emergency physicians and surgeons.
These injuries have a very high mortality rate due to the
critical anatomical structures in the region (1). Therefore,
a high level of efficiency is needed to rapidly evaluate and
identify patients who require surgical intervention.

The presence of foreign bodies in the chest usually
results from trauma with a firearm but can include other
objects such as broken glass or metal splinters (2). Although
there is still considerable controversy, the approach with
these cases should always be evaluated based on the risk
of removing the object and the complications that could
potentially arise after his removal. The appropriate surgical
method can be selected after a quick but decisive evaluation.
In this report, we describe the case of a 63-year-old man
who suffered a penetrating wound caused by a falling
metallic bar into his chest, which was a very peculiar case.
We present this article in accordance with the CARE
reporting checklist (available at https://jtd.amegroups.com/
article/view/10.21037/jtd-23-767/rc).

Case presentation

A 63-year-old man presented to the emergency room
of Ningbo No. 2 Hospital after being hit by a T-shaped
metallic bar falling from a height of 16 meters above the
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Key findings
* For penetrating chest trauma, if the condition permits as in our
case, direct removal of foreign bodies is an attractive and better

option.

What is known and what is new?

* Thoracotomy and video-assisted thoracic surgery (VATS) are
considered the standard treatment for the emergency management
of chest trauma;

¢ Direct removal of foreign bodies could be applied if the patient has
no organ damage or active bleeding.

What are the implications, and what should change now?

* For penetrating chest traumas, thoracotomy and VATS are not the
only surgical methods, and foreign bodies can be removed directly
for patients who are in a similar condition to that described in this
case report. Therefore, we should comprehensively evaluate the
actual condition of the patient and take the most beneficial surgical
approach based on the patient’ situation.
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ground. The patient was fully conscious, complained of
right chest pain, and was hemodynamically stable. Physical
examination revealed a blood pressure of 190/95 mmHg,
a pulse rate of 63 bpm, and an oxyhemoglobin saturation
of 99% in room air. Bilateral breath sounds were still
equal and clear, and the patient’s heart rhythm was regular
without murmurs. Clinical examination revealed a metallic
bar traversing from the right supraclavicular region to the
right fifth intercostal space close to the sternum, with nearly
30 cm of it penetrating the right thorax (Figure I). No active
bleeding or other external injury was observed. Chest X-ray
(CXR) showed a radio-opacity consistent with the metallic
bar penetrating through the right thorax and a small
infiltrative lesion in the upper and mid fields of the right
lung, but no obvious pneumothorax or hemothorax was
seen (Figure 2). A preoperative chest computed tomography
(CT) scan was not performed because the metallic bar
was too long to fit inside the CT machine. On the basis of
preoperative radiographs, chest ultrasonography, and color
Doppler echocardiography, we judged that the thoracic
organs of the patient were not injured. Meanwhile, two
hours had elapsed between the time of injury and admission,
and the patient’s vital signs were stable. At the same time,
according to our experience in the treatment of a similar
patient, we chose to remove the metallic bar directly instead
of using VAT'S.

The patient was then transferred to the operating room
for removal of the metallic bar with general anesthesia
and surgical standby. The exposed L-shaped metallic bar
on the head side was cut off carefully: the free metal was
fastened in a vice. No electric saw was used. Next, the
rest of the bar was pulled out from the entry site after
disinfection (Figures 3-5). Closed chest tube drainage was
promptly performed, with chest tubes inserted through the
entry and exit sites (Figure 4). Chest CT was performed
immediately after the operation and demonstrated a
small subcutaneous emphysema on the right chest wall,
mild right pneumothorax, and pleural effusion. Chest
CT was performed again on postoperative day 7 and
showed decreased right pneumothorax but increased right
pleural effusion. However, the patient’s vital signs were
stable. Thus, the patient underwent thoracentesis with an
additional chest tube in place for 6 days, cultures of pleural
effusion showed no bacterial or fungal growth, the patient
was discharged on postoperative day 14 in good condition.
Regular telephone follow-ups over 3 years showed that the
patient recovered well after discharge.
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Figure 1 A 63-year-old man was hit by a T-shaped metallic

(iron) bar.
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Figure 3 The remaining rod (40 cm in length) was pulled out from

the right supraclavicular space after full disinfection.

Figure 2 Anterior-posterior chest X-rays showed a metallic rod
penetrating the right thoracic cavity and a small pleural effusion in

the upper and mid field of the right lung.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Declaration of Helsinki (as revised in 2013). Written
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Figure 4 A 26-F chest tube was inserted through the fifth right

intercostal wound.

informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.
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Figure 5 The exposed L-shaped metallic bar on the head side was
cut off carefully and the remaining straight metallic bar measured

about 40 centimeters.

International Multidisciplinary Team (iMDT)
discussion

For penetrating injuries, the location of all external wounds
must be identified as early as possible, as this will determine
which areas of the body might be injured and will help
to establish the trajectory of the foreign object (3). It is
imperative to assess the patient efficiently and perform a
targeted examination, particularly with radiologic imaging,
which should not delay definitive management (4). If stable
and no cardiac injury is suspected, patients should undergo
imaging tests before any intervention (2); chest radiographs
(CXR) and trauma ultrasound extended focus assessment
(eFAST) can quickly identify the presence of intraperitoneal
and intrathoracic findings and should be applied early. The
CXR presentation combined with clinical features helps to
identify the suspected trajectory of the thorax penetration
injury. Any embedded foreign bodies should be left in place
during the transports and carefully reinforced to avoid being
displaced or transmitting force to internal structures (5).
Thoracotomy has long been considered the standard
treatment for the emergency management of major chest
trauma involving large foreign body (6). However, the
large incisions involved in thoracotomy might be associated
with significant morbidity and hospitalization, regardless
of whether major injuries are found or not (7). With its
emergence in the early 1900s, video-assisted thoracic
surgery (VATS) has become a safer and more effective
approach for the management of chest trauma, but only
for the evaluation and management of hemodynamically
stable patients (8). For unstable/non-stabilisable patients
with a thoracic injury requiring emergency treatment,
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thoracotomy remains the method of choice, while VATS
is recommended for a wide range of indications in the
diagnosis and treatment of stable patients with a penetrating
or blunt thoracic trauma (9). Many surgeons suggest that for
penetrating chest trauma patients in an unstable condition
with major vessel or organ injuries, the prudent approach
would be early conversion to thoracotomy, and for patients in
stable condition without any major vessel or organ damage,
an exhaustive radiographic evaluation, including CXR or
CT scan, and even angiogram and esophagogram, should be
performed before VAT'S or open thoracotomy (10).

In general, the modality of therapy for chest trauma
depends on the patdent’s condition and traumatic mechanism.
For instance, a previous study described the case of a patient
who attempted suicide using a sickle stabbing into the thorax
with a 20-cm blade penetrating the superior mediastinum (11).
The sickle was simply pulled out from the extended wound.
This decision was made based on a CXR, which showed no
significant complications, as in our case. The patient in our
case did not have any major vessel or organ injuries because
of the lucky angle between the metallic bar and the patient’s
body. Therefore, simply removing the metallic bar by pulling
it out was considered and conducted with ease. Postoperative
chest CT and X-ray confirmed no severe complications.
Finally, the patient was discharged without subsequent VATS
or thoracotomy and recovered well.

Several issues on the diagnosis and treatment of this
patient were further discussed as follows:

Question 1: For such cases, bow to cut the exposed metallic
bar can avoid secondary damage to the tissues and organs
in the body caused by the metallic bar displacement?

Expert opinion 1: Dr. Fabrizio Minervini

The metallic bar should be stabilized and pulled out in
the operating room under direct visualization in order
to have the possibility to control any vascular damage (if
one is suspected). A VATS approach is useful because if a
thoracotomy is performed the rib spreader can dislodge the
bar or put it under tension.

Expert opinion 2: Dr. Tamas F. Molnar

Fix the rod (using a chick/cramp), and adjust the patient’s
position, making him/her as comfortable as possible before
cutting. Do not use electric devices or chainsaw. Anesthesia:
short acting intravenous drug narcosis with O, support with
intubation standby (conversion) if needed. Perform removal in
protection of prophylactic intrapleural drain using a different
hole. VATS camera improves the safety of the procedure.
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Question 2: What should be noticed during the operation
of this type of penetrating chest trauma?

Expert opinion 1: Dr. Fabrizio Minervini

A careful inspection of the thorax should be conducted with
a VAT or open approach in order to rule out any damage
to the thoracic organs.

Expert opinion 2: Dr. Tamas F. Molnar
Cardiorespiratory stability of the patient is the thin red
line. Stable patient: line between the entry and exit points
(projection) guides decision making. Safe projection life
(peripherial location) removes the object (bar), ideally under
VATS control. Even slightest suspicion of cardiac/great
vessel/hilar involvement is aroused by the projection line,
tracheal intubation is mandatory, following drainage of the
pleural space. Start with VATS, always ready to proceed
into open thoracotomy. Instable patient requires straight
forward open thoracotomy, ideally cell saver ready.

Question 3: Experience of perioperative diagnosis and
treatment strategies for patients with penetrating chest
trauma?

Expert opinion 1: Dr. Fabrizio Minervini

If the patients in the emergency department is stable a CT
Thorax can be performed before going to the OR in order
to identify possible damages to the thoracic organs. In
presence of Pneumo- or Hemothorax a chest tube should
be inserted before surgery.

Expert opinion 2: Dr. Tamas F. Molnar

Again, the circulatory stability is the divisive line with
regard to the depth and length of perioperative diagnosis
(Actually it is a preoperative one, as there is no need
for diagnosis after/postop—so only the first half of the
perioperative stage I relevant here). For unstable patient:
explore the chest without delay: no images, especially no
CT. (Extended FAST: US for chest is a possible exception)
Avoid VATS—time consuming preparations, complicated
double lumen intubation, the experience of the anesthesia
team questionable. One runs against time. Enter the chest
cavity as soon as you can, a space full of unwanted surprises.
Explore and arrest bleeding, manage lung parenchyma.
Stable patient allows imaging, complex planning, usually
CT. Patient transfer in protection of prophylactic drainage
(blunt dissection method only, never ever trocar/Seldinger
technique; tube on Heimlich valve).
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Conclusions

We suggest that for penetrating impaled trauma patients in
stable condition, it is necessary to complete an exhaustive
imaging evaluation to determine the specific position of the
foreign body and any injuries to major vessels and organs.
If the condition permits as in our case, direct removal of
foreign bodies is also an attractive and acceptable option,
where the safety of the procedure can be increased by
insertion of a camera [non-intubated thoracic surgery
(NITS)] even under local anesthesia.
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