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ABSTRACT

Blunt thoracic trauma is one of the main contributors to trauma-related deaths, with the broad possibility of
pathological chest injury. Imaging plays an important role in detecting most internal organ injuries. Here we
presented a 56-year-old male with progressive chest pain following blunt chest trauma several days prior without
any early intervention. Chest radiograph showed rib fractures, pneumothorax, atelectasis, and raised left
hemidiaphragm. Further CT scan evaluation identified additional hemothorax and subcutaneous emphysema,
confirming the fourth to tenth rib fractures, pneumothorax, and unilateral hemidiaphragm elevation. As seen in our
case, a chest radiograph is crucial in the initial evaluation of chest injury, usually by identifying pathological
landmarks. While a chest radiograph is limited to one projection, a CT scan provides a global evaluation of a region
with high sensitivity and specificity in detecting and confirming most injuries. Thus, one must not overlook any
lightly appeared blunt thoracic trauma while optimizing the use of radiography and CT scan for the evaluation of
injuries
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ABCTPAKT

Tynas TpaBMa I'pyAHOM KJIETKHU sIBJSIETCS OJHOM U3 OCHOBHBIX IPUYHH CMEPTH, CBSI3aHHOU C TPaBMOH, € IUIMPOKO
BO3MOXKHOCTBIO MATOJIOTMYECKOTO IMOBPEX/JEHHSI TPYAHOU KJIETKU. Bu3yasusanusi urpaet BakKHYI pOJb B
BbISIBJIEHUU GOJIBIIMHCTBA NOBPEXAEHUM BHYTPEHHUX OPraHOB. 3/1eCh Mbl IPECTABUIN 56-JIETHETO0 MY>KYHHY C
nporpeccupywouied 60Jb10 B IPYAHU MOCJA€E TYNOW TPaBMbI I'PYJHON KJIETKH 3a HECKOJIbBKO JHEH 0 3Toro 6e3
KaKoro-iu6o paHHEro BMellaTesJbCTBA. PeHTreHorpadusi IpyAHOH KJIETKH BbISIBUJA IepesjoMbl pebep,
IHEBMOTOPAKC, aTesJIeKTa3 U NPUIOLHATYIO JeBylo remuguadparmy. JasbHelas kKoMnboTepHas ToMorpadus
BbISIBUJIA [JOTIOJTHUTE/IbHBIM FeMOTOPAKC U MOLKOXKHYI0 3MbHU3eMy, IO TBEPAUB IIepPeOMbl YeTBEPTOI0-AECSITOTO0
pebep, MHEBMOTOPAKC U OJHOCTOPOHHee NOAHATHe reMujuvadparmel. Kak BUJHO M3 HaLlero cJjydyas,
peHTreHorpaMMa TpPyAHOM KJETKH HMeeT pellarollee 3HAYeHHE NPHU NEePBUYHON OLlEHKe TPaBMbl I'DYAHOH
KJIETKH, OOBIYHO /Js1 BBISIBJIEHHUs MATOJOTHUYECKUX OPUEHTHPOB. B TO BpeMs Kak peHTreHorpaMma IpyAHOH
KJIETKH OrpaHUYMBAETCS OJHOM HMpOoeKUHeH, KOMIbIOTepHasA ToMorpadus obecrnedruBaeT rJ06aJlbHYI0 OLEeHKY
06J1aCTH C BBICOKOH YYBCTBUTEJBHOCTBIO U CIIELUPUYHOCTBIO B BBISBJIEHUU U MOATBEPKAEHUH OOJBLUIMHCTBA
TpaBM. TakuM 06pa3oM, MpY ONTUMHU3ALMHU HCI0Jb30BAHUS PEHTreHOTpadUu U KOMIIBIOTEPHOR ToMorpaduu s
OLIeHKH NOBPEeXAeHUH Heslb3s1 YIIyCKaThb U3 BUAY JIETKYIO TYNYI0 TPaBMy I'PYAHON KJIETKH.

KimoueBble cioBa: Tymasi TpaBMa; KOMIbIOTepHasi ToMorpadusi; peHTreHorpadus rpyAHON KJIETKH; JIETKUE;
TOopakKaJibHag TpaBMa.
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INTRODUCTION

Approximately 1.3 million people die
yearly because of road traffic accidents, with
more than half being vulnerable road users
such as  pedestrians, cyclists, and
motorcyclists.!]  Victims of road traffic
accidents usually suffer multi-trauma, with
thoracic trauma involved in 50% of the cases.
Furthermore, thoracic trauma is responsible
for the second cause of death in isolated
trauma and the third cause of death in multi-
trauma.2

Mechanisms of thoracic trauma can be
divided into blunt and penetrating trauma.
Penetrating trauma is rare and usually limited
to the thoracic. On the other hand, blunt chest
trauma accounts for around 25% of all
trauma-related deaths.? Because most blunt
thoracic trauma injuries are externally
inapparent, imaging plays a crucial role in
detecting injuries and formulating critical
management.*

Chest radiology is the first-line workup for
rapid triage and initial evaluation, usually
done with anteroposterior (AP) projection
due to the patient being confined to bed and
for ease of acquisition.> For secondary
evaluation, Computed Tomography (CT) scan
is the diagnostic choice for accurately
delineating injury severity and detecting
additional findings that might change the
management of the patient. This study
reported a patient suffering blunt chest
trauma without looking for early medical

intervention, later found with multiple
injuries.
CASE PRESENTATION

A 56-year-old male was admitted to the
emergency department with progressive left
chest pain. Three days ago, he had a traffic
accident, fell from his motorcycle, and hit his
chest. He did not look for help straight after
the injury due to the absence of any apparent
external wound. The intensity of the
symptoms increased daily and was
exacerbated if he raised his left arm. He also

felt an increasing shortness of breath since
then. He felt no other significant symptoms.

His upright chest radiograph (Figure 1)
showed radiolucent peripheral space in the
left apicolateral, indicating pneumothorax.
There was also homogenous consolidation in
the left basal area of the lung and raised left
hemidiaphragm. We also identified rib
fractures from the fourth rib through the
lower ribs. His right lung showed no signs of
abnormality.

Figure 1. The posteroanterior chest
radiograph  showed left apicolateral
pneumothorax.

Further thoracoabdominal CT scan

examination with iodine contrast was
conducted, confirming the presence of left
pneumothorax, left hemothorax with a
Hounsfield Unit (HU) value of 33, left basal
atelectasis, subcutaneous emphysema in the
left lateral soft tissue, and multiple fractures
of ribs from the fourth to tenth ribs. The tenth
rib fracture was so close to the left
hemidiaphragm, suggesting an injury to the
left phrenic nerve and raising the left
hemidiaphragm. The patient received
emergency treatments, and a chest tube was
placed in the left pleural space. There was
breathing difficulty at the time of admission.
However, greatly improved after receiving
oxygen management and subsequent clinical
treatments. The  pneumothorax  and
subcutaneous emphysema resolved
spontaneously after several days. The patient
received in-hospital management for several
days and was scheduled for further
orthopedic management for the rib fractures
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Figure 2. The thoracoabdominal CT scan with iodine contrast showed left pneumothorax, left
hemothorax, left basal atelectasis, subcutaneous emphysema in the left lateral soft tissue, and

multiple fractures of costae.

DISCUSSION
This case report showed some of the vast
pathological = manifestations  potentially

occurring in blunt thoracic trauma, mainly
when the patient had not been evaluated and
managed immediately. To our knowledge,
there is no study regarding the time until
initial hospital admission with the prognosis,
but any blunt thoracic trauma without any
treatment will significantly increase the
patient's morbidity and mortality.” Compared
to penetrating injury, blunt injury to the chest
also showed a higher rate of post-traumatic
complications with pneumonia and retained
hemothorax as the main late complication.®

Outside the lung, subcutaneous
emphysema is a common finding in thoracic
trauma, defined as air trapping in the
extrathoracic soft tissue. SE might be easily
identified through physical examination and
imaging. On the chest radiograph, SE appears
as radiolucent striations in the pattern
following muscle fibers, as seen in our case.
When the air covers every fiber of the
pectoralis muscle, it may appear as a 'ginkgo
leaf sign'.? CT scan can also easily detect SE,
occurring as hypodense (dark) air pockets in
the soft tissue, as seen in our patient.10

Soft tissue injury may also present as
chest wall hematoma on the blunt injury
site.11 SE and hematoma are usually not life-
threatening and  will resolve by
themselves.1011  Inward displacement of
extrapleural fat either by intrathoracic or
extrathoracic hemorrhagic fluid collection,
defined as extrapleural hematoma, might also
happen in up to 81% of patients with a rib
fracture. Chest wall hematoma, extrapleural
hematoma, or parenchymal hematoma is
undifferentiable through a chest radiograph
(Fig. 5) but easily identified through a CT
scan.12

Rib fractures, also one of the most
common thoracic injuries, occurred in about
40% of patients with severe non-penetrating
trauma. The fifth through ninth ribs is more
vulnerable to fracture, compared to the upper
ribs being protected by the shoulder girdle
and the relatively mobile lower ribs.13 Typical
patterns were also seen in our cases, in which
fractures were found from the fourth to tenth
ribs. In addition to flail chest as the common
physical examination findings, a chest
radiograph is usually sufficient to detect and
formulate rib fracture management. A CT scan
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may be appropriate in several considerations,
usually to confirm suspected rib fractures.13

Thoracic trauma might also cause pleura-
related injury, with pneumothorax as the most
common life-threatening injury in blunt
thoracic trauma. It may result from
acceleration-deceleration in blunt force injury
or direct tearing/penetrating injury of the
visceral pleura, resulting in pneumothorax
and potentially hemothorax.11.14
Subcutaneous emphysema could also be a risk
factor for the development of delayed
pneumothorax, as it also might contribute to
our case.1?

Another clinical manifestation of thoracic
injury is hemothorax, with an overall
mortality of 9.4% in blunt trauma, and almost
90% of penetrating trauma patients did not
make it to the hospital. Evaluating
hemothorax through chest radiographs is
challenging. A blunting of costophrenic angle
can be seen in an upright chest radiograph
with a minimum of 300-500 ml of blood, while
a supine chest radiograph might overlook up
to 1000 ml of blood.’> CT scans are the
primary modality to confirm suspected
hemothorax while discarding pleural effusion
and empyema as the wusual differential
diagnosis.1® Hounsfield Unit (HU)
measurements were usually higher than 15-
16 HU in hemothorax while lower in pleural
effusion and empyema.l’ In our cases, fluid
accumulation in the pleural space with a high
HU value (33 HU) confirmed the hemothorax.

Several causes might contribute to
atelectas is formation. In blunt thoracic
trauma, severe chest pain reduces tidal
volume and suppresses the cough reflex,
leading to small airway collapse and fibrosis.
Undrained hemothorax might contribute to
respiratory distress and as a direct cause of
atelectasis.’* Our patient suffered without
pain management for three days and was
found with multiple thoracic injuries,
including hemothorax, leading to left lung
atelectasis.

Elevated hemidiaphragm can be defined
when one hemidiaphragm sitting >2 cm
higher than the other counterparts through a

chest radiograph, with' true' elevated
hemidiaphragm being homogenous, regular,
and continuous border without any ipsilateral
retraction.’® Further CT scan evaluation
should be done to detect any possible
pathologies, such as diaphragmatic rupture
and herniation. Our patient was also seen with
unilateral hemidiaphragm elevation, with a
suspected mechanism of post-traumatic
phrenic nerve injury or palsy,!° as the tenth
rib fracture was so close to the phrenic nerve.
High energy force from the trauma or direct
lacerations from the fractured ribs might also
cause diaphragm damage,!” although no
diaphragm rupture was found. The traction
from the atelectasis might also contribute to
the pathomechanism of the elevated
hemidiaphragm.2°

Pathological findings from the imaging
studies should imply considerations for
appropriate management. Subcutaneous
emphysema usually will resolve in 10 days
without any treatment needed. However, skin
incisions might be considered in an extensive
case.l0 Biconvex lesions of extrapleural
hematomas usually require  surgical
management.!l  Conservative therapy is
recommended in simple rib fracture, while
surgical management is indicated in any non-
union, deformity, respiratory failure, and flail
chest.'? Any tension pneumothorax and
hemothorax should be treated with chest tube
placement.* In the case of atelectasis
formation, some treatments such as breathing
exercises, pharmacological (e.g.
acetylcysteine), and non-pharmacological
(e.g., fibreoptic bronchoscopy) are available.

CONCLUSION

Our cases successfully demonstrated
broad pathological manifestations found in a
seemingly simple blunt thoracic trauma.
Recognizing clinical and imaging features are
crucial in distinguishing different pathology.
Chest radiograph stands as the main initial
imaging evaluation in an emergency setting,
while CT scan helps detect and confirm the
diagnosis. Therefore, we encourage early
evaluation and suggest using a chest
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radiograph and chest CT scan to evaluate
blunt thoracic trauma.
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