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Traumatic First Rib Fracture: An Indication of Life-threatening Injuries

Nareshkumar Satyanarayan Dhaniwala', Mukund Naresh Dhaniwala’, Parth Shah', Khizar Khusrau
Khan', Vivek Jadawala', Shivshankar Jadhav'

Learning Point of the Article:
First rib fracture cases should always be examined and investigated to exclude vascular, neural and lung damage.

Introduction: First rib fracture is a very uncommon injury due to protection provided to it by clavicle. In isolation, it may be associated with
neurovascular injury rarely but as part of poly trauma the first rib fracture may be associated with vascular injury in significant number of cases.
There is definite role of computed tomography scan thorax in diagnosis of this fracture which can be missed on X-ray chest. Management
includes early diagnosis of associated life-threatening complications and its prompt treatment.

Case Report: A case of poly trauma associated with right first rib fracture with subclavian artery thrombosis resulting in gross ischemia of the
right upper limb and fractures in the right upper limb and right lower limb long bones is reported. The patient developed signs of ischemia and
lung complications 24 h later. Subclavian artery damage was diagnosed on Doppler ultrasound and angiography. The case was managed by
surgical repair of subclavian artery damage and stabilization of fractures.

Conclusion: The case is reported to highlight association of first rib fracture with life-threatening complication of subclavian artery laceration
causing extensive swelling around shoulder, ischemia to the right upper limb, lung damage, and problem of its detection and management.

Keywords: Firstrib fracture, life-threatening injuries, subclavian artery, thrombosis.

Introduction other rib fractures. This fracture is taken as an important

First rib fracture is a very uncommon injury, due to protection Predictor of injury severity and poly trauma independent of

provided to it by clavicle. As an isolated fracture it may be mechanism of injury, age, and gender. There is an association

between head, cervical spine, chest, liver and pelvic injuries, and

associated with neurovascular injury in 3% cases and as part of
firstrib fracture [2].

polytrauma it may be associated with vascular injury in more

than 24% cases [ 1]. Neurovascular complications may occur due
to damage to subclavian vein, subclavian artery or both along
with damage to brachial plexus cords leading to variable amount
of weakness,ischemia, orboth.

First rib fractures are considered indicators of increased
morbidity and mortality in major trauma. Intra thoracic and
extra thoracic injuries are more likely with first rib fracture than

First rib is relatively broad and lies in a protected position
needing high energy trauma to cause its fracture. Posteriorly
directed trauma to upper thorax or shoulder, direct blow to
sternum, and direct trauma causing fracture clavicle are the
common modes of injury [ 1, 3]. A strong sudden contraction of
scalenus anterior and stress fractures are other described
mechanisms of injuries [4, S, 6]. Fracture first rib may not be seen
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Figure 1: X-rays thigh shows comminuted shaft right femur fracture extending into knee.

on X-ray chest always hence there is a role of chest computed
tomography (CT) scan in patients having major blunt trauma to
chest [7, 8]. With increased detection of first rib fracture due to
CT scan, one requires detailed evaluation to exclude life-
threateninginjuries associated with it. Herein a case of right first
rib fracture along with subclavian artery laceration and
thrombosis leading to ischemia of the right upper limb and
fractures in multiple long bones is reported to highlight the
problem of associated life-threatening injuries and its
management.

Case Report

A 28-year-old male driving a motor cycle collided against the
back side ofa turning three-wheeler auto rickshaw and fell down
on road with great force sustaining open injuries to right thigh,
right leg and closed injury to right forearm and right wrist. He
was brought to the nearby emergency department of tertiary
care hospital where fast intravenous fluids were given after
primary assessment. The patient was under alcoholic influence
and in severe hypovolemic shock. There were 12 cm and 10 cm
long oblique deep lacerated wounds on his right thigh and right
leg, respectively. His extremities were cold, more on the right
side and there was no pulsation of right posterior tibial artery
and dorsalis pedis. The patient had equal breathing on both
sides of chest and no clinical evidence of any spinal or left sided
limb injury. X-rays of the limbs showed comminuted fractures
of the lower shaft right femur extending into knee, comminuted

Figure 2: (aandb) X-raysleg shows comminuted fracture tibia and fibula rightleg.

fracture of right tibia fibula, displaced comminuted fracture of
both bone right forearm, fracture lower end of right radius and
fracture ofhead and neck of right second metacarpal (Fig. 1-4).

The patient was resuscitated and stabilized. The lower limbs
wounds were debrided and the fractures in femur and tibia
fibula were stabilized with long external fixator spanning across
the knee. Right upper limb was splinted in above elbow slab.
The chest X-ray showed displaced fracture of first right rib
posteriorly near the neck of the rib (Fig. 5). As the blood
pressure of the patient was fluctuating despite adequate blood
and fluids infusion, he needed continuous vasopressor drugs
and oxygen inhalation.

24hafter trauma the right upper limb of the patient was noted to
be cold and cyanosed with decreased sensation till mid right
arm. Doppler study showed no flow from distal axillary artery
and moderate to gross edema/hematoma around subclavian
vessel. High Resolution CT scan of thorax showed mix density
collection in right pleural space with sub segmental atelectasis
of medial, anterior, lateral basal segment of the right lower lobe
of lung and the presence of pneumothorax on left side, besides
fracture of posterior part of first rib on the right side and fracture
spinous process of CS, C6, and C7 vertebrae (Fig. 6). CT right
upper limb angiogram was done soon after which showed
thrombotic occlusion of 2nd and 3rd part of subclavian artery
and axillary artery with reformation of distal axillary artery and
brachial artery along with occlusion of distal brachial artery,
radial artery, and ulnar artery. Meanwhile, the patient had

Figure 3: X-ray forearm shows displaced fracture upper third shaft Figure 4: X-ray of right-hand anteroposterior and oblique views Figure 5: (a) X-ray chest on admission shows fracture first right rib

rightforearmbones.
displaced radial styloid.

show comminuted fracture head and neck second metacarpaland  in the posterior part with normal lungs shadow. (b) X-ray chest after

48h of trauma shows pneumothorax on both sides.
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developed huge subcutaneous swelling in right chest, axillary,
and right shoulder area. The air entry was also noted to be
decreased. His right upper limb circulation did notimprove and
the limb remained cold, insensitive, and darker in appearance
indicating slow developing gangrene. Closed embolectomy was
attempted, but it improved the blood flow temporarily only.
Closed intramedullary nailing of ulna was done to prevent
abnormal mobility of the forearm bones. The patient was
referred urgently to higher center for vascular intervention. The
patient was operated in emergency. The thrombus in subclavian
artery was removed and the laceration of 2.5 cm X 1.0 cm was
repaired. This helped in arresting the gangrene progression in
the right upper limb and stabilized his general condition. He
needed amputation only till wrist level. His long bones fractures
were stabilized furtheras per standard treatment protocol.

Discussion

First rib fractures have been classified as posterior, lateral or
anterior depending on its location and as nondisplaced,
minimal displaced, or displaced. Serious vascular injuries are
seen when the fracture is near posterior part of rib and
significantly displaced. Vascular injury can occur due to a
violent lever mechanism in which posterior portion of the rib is
displaced downwards and anterior part forced upward, thus
pinching the content of the thoracic outlet against the clavicle
[9]. Isolated first rib fracture results rarely in major vascular
injury although with fracture displacement its incidence
increases [1]. Gupta et al. noted vascular injury in 24% of cases
when first rib fracture was associated with head, thoracic,
abdominal,andlongbone trauma[1].

The most common site of fracture is at the subclavian sulcus and
neck of the first rib posteriorly. On chest X-ray widened
mediastinum, upper limb pulse deficit, posteriorly displaced
first rib fracture, subclavian grove fracture anteriorly, brachial
plexus injury, and expending hematoma are considered as
indicators for subclavian artery and aortic arch arteriography
[1]. Philips et al. described 45 patients with 49 first rib fracture
who underwent angiography and noted serious vascular
injuriesin 14% cases of which five had posteriorinjuriesand one
had lateral fracture and one had anterior fracture. All these cases
had displaced fractures of the first rib. He noted brachial plexus
injury only in association with vascular injury and managed
majority of first rib fracture cases (78%) without arteriography
[9]. Delayed subclavian artery rupture has also been reported
secondary to traumatic first rib fracture [ 10].

CT scan of chest as the primary mode of imaging in major
trauma cases detects higher number of first rib fractures than
chest X-ray [8]. Traumatic brain injuries, cardiac injuries,
brachial plexus injuries, and cervical spine injuries have been

noted in various studies [11, 12, 13]. These studies highlight
that there is a need to be more alert while dealing with patients
who have firstrib fractures.

The reported case is having fractures of the right first rib with
fractures in the right upper limb and lower limb long bones. His
chest did not show any obvious abnormality and fracture rib
was seen on X-ray chest only. He developed ischemia in the right
upper limb slowly along with swelling around the chest and his
lung function started deteriorating gradually. He developed
pneumothorax first on the left side and then on the right side.
Inter costal drainage underwater seal was done for
pneumothorax. Doppler ultrasound followed by the right upper
limb angiography clinched the diagnosis of subclavian artery
laceration and thrombosis which was repaired by the vascular
surgeon stopping the further progression of the condition and
saving the patient. Better perfusion of the right upper limb
limited the extent of gangrene up to hand only. The patient
could be saved only because of diagnosis and prompt repair of
subclavian artery laceration without which he would have
succumbed to hisinjuries.

The above case highlights the complications of subclavian
artery damage associated with ischemia to the limb, vertebral
damage at CS5, C6, and C7 spinous process, multiple bone
fractures and subcutaneous expanding hematoma in chest and
shoulder region along with lung damage and pneumothorax.
The combination of these injuries is life-threatening and can
cause prolonged morbidity and early mortality as noted in many
such studies [12, 13]. The gradual development of vascular and
lung complications might be missed if proper and regular
evaluation of the patientis not done. Repeated X-ray of the chest
and or CT scanis necessary for early detection of complications.

First rib fractures may also be associated with head injury,
cervical spine injury, and abdominal injury with liver damage.
Its diagnosis can be made on chest X-ray but in many cases,
patients may have intra thoracic complications and fracture may
be missed on X-ray chest. Hence, CT scan of chest should be
done[10,13].

Conclusion

Fracture right rib along with multiple fractures in the right
upper and lower limb long bones in a young male following
blunt trauma upper chest is reported to highlight associated
subclavian artery thrombosis leading to the right upper limb
ischemia, lung complications, role of angiography, and prompt
surgicalintervention.
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Clinical Message

First rib fracture, an uncommon injury should be evaluated
clinically and by imaging to detect associated life-threatening
complications for early diagnosis and prompt treatment to
avoid prolonged morbidity and early mortality.
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