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A Treatment Case of Delayed Aortic Injury: 
The Patient with Posterior Rib Fracture

Hyun-Seok Park, M.D.1, Se-Min Ryu, M.D.1, Seong-Joon Cho, M.D.1, 
Sung-Min Park, M.D.1, Sun-Hye Lim, M.D.2

A 66-year-old male patient arrived at the emergency room with a crush injury to his chest. Multiple rib fractures, 
hemothorax on both sides, left scapular fracture, liver laceration, and retroperitoneal hematoma were found upon 
the radiologic examination. After closed thoracostomy, the patient had been initially admitted to the intensive care 
unit, but he was transferred to the general ward on the next day. On the 4th post-trauma day, the patient com-
plained of severe pain and there was bloody drainage through the chest tube. This case is an exploration with 
the consideration of the possibility of major bleeding and the subsequent repair of the descending thoracic aorta. 
This case is regarded as a case in which the aorta wall was damaged as the sharp margin of the fractured ribs 
caused continuous irritation.
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CASE REPORT

A 66-year-old male patient arrived at the emergency room 

of Kangwon National University Hospital. He was rescued af-

ter being jammed between an excavator basket and a wall 

with some stacked material for 5 minutes. When the patient 

arrived, the vital signs were stable except the respiratory rate: 

blood pressure 121/71 mmHg, heart rate 90 beats per minute 

(bpm), respiratory rate 30 breaths per minute, body temper-

ature 36.9oC, and O2 saturation 94%. The patient complained 

of severe pain on the whole left side of his body down to 

the waist and on the right chest wall. According to the plain 

radiography and the computed tomography performed in the 

emergency room, the patient had multiple rib fractures (right, 

7th and 8th; left, 3rd to 12th), hemothorax on both sides (left 

dominant), left scapular fracture, liver laceration, retro-

peritoneal hematoma, and transverse process fracture of the 

thoracic and lumbar spine. He was initially admitted to the 

intensive care unit after closed thoracostomy (Fig. 1). There 

was no special complication during the chest tube insertion, 

and the initial drainage was approximately 200 mL. There 

was bloody drainage during the chest tube insertion; however, 

it became serous and the patient was transferred to the gen-

eral ward on the next day. On the 4th post-trauma day, the 

patient complained of acute pain radiating in the left rear 

direction. About 400 mL of bloody drainage was found at the 

collecting bottle at the same time. When the patient com-

plained of pain, he became drowsy as the blood pressure de-
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Fig. 2. Follow-up chest computed tomography, 4-post trauma day. 
Increased hemothorax (arrow: fractured fragment of 7th rib, nearly 
same plane to Fig. 1).

Fig. 1. Initial chest computed tomography (arrow: fractured frag-
ment of 7th rib).

creased to 70/50 mmHg; however, the blood pressure became 

100/70 mmHg after the infusion of 300 mL of isotonic 

saline. Although the vital signs became stable with a heart 

rate of 71 beats per minute, respiratory rate of 24 breaths per 

minute, body temperature of 36.6oC, and O2 saturation of 

99%, bloody drainage of 100 mL or more hourly continued. 

A fluid resuscitation was done through the intravenous in-

fusion of vitamin K1 and tranexamic acid. Then, plain ra-

diography and computed tomography were performed. From 

the results of plain radiography and chest computed tomog-

raphy, we observed that the left hemothorax had increased. 

At the abdominal computed tomography, a portion of lacer-

ation at the liver improved; however, it was decided to per-

form further exploration on the basis of the judgment that 

there was a possibility of major bleeding because the retro-

peritoneal hematoma increased (Fig. 2). At 0:00 (midnight) 

on the 5th post-trauma day, the patient was transferred to an 

operating room. After the insertion of the right radial arterial 

line and the right internal jugular venous central line under 

general anesthesia, a drape was performed while the patient 

was in the right lateral decubitus position. When a thoraco-

scope was inserted after removing the existing chest tube, a 

huge amount of pleural hematoma was found. The 2nd port 

was made at the intersection of the 4th intercostal space and 

the anterior axillary line, and the 3rd port was made at the 

intersection of the 8th intercostal space and the posterior axil-

lary line. The 3rd port was elongated by 8 cm for bleeding 

control and hematoma evacuation during one-lung ventilation. 

When the hematoma was removed through the 3rd port under 

the assistance of a thoracoscope, it was possible to find that 

a fractured fragment of the 7th rib remained in the intra-

thoracic cavity after penetrating the parietal pleura with its 

sharp edge. The descending thoracic aorta was just next to it. 

It was believed that the bleeding originated from the damage 

of the aorta adventitia inflicted by the fractured rib segment. 

The sharpness of the rib was dulled by a bone file, and the 

aorta was repaired by a 2-point interrupted suture using 4-0 

prolene (Fig. 3B). Other than this, there was no conspicuous 

damage at the pleura, diaphragm, lung, or parenchyma. After 

irrigation by 5 L of warm isotonic saline, two 28-Fr. chest 

tubes were inserted at the 1st and the 2nd ports, and the op-

eration was completed with routine closure. The patient was 

checked for stable vital signs and chest tube drain status in 

the recovery room. Around 4:30 a.m., the patient was trans-

ferred to the general ward after extubation.

DISCUSSION

Multiple rib fracture is quite common in blunt chest trauma 

patients, and it is a major indicator suggesting solid-organ 

damage in the thoracic cavity or the peritoneal cavity [1,2]. 

The aorta injury caused by the fractured rib fragment is a 

major sign of a blunt chest trauma patient; however, the ac-

tual occurrence of such an injury is very rare [2]. This case 

is judged as a case in which the aorta wall was damaged and 
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Fig. 3. Intraoperative findings. (A) 
See fractured fragment and injured 
adventitia (arrow: fractured fragment 
of rib. sharp edge was observed). 
(B) Repair of aortic wall.

the sharp margin of the fractured rib caused continuous 

irritation. According to O’Conor et al. [3], only 15% of pa-

tients with aorta damage at the time of injury can survive un-

til they arrive at a hospital. On the other hand, some delayed 

injuries caused by the fractured rib fragment are found after 

few days depending on the case. Carter et al. [4] repaired the 

impinging of the descending thoracic aorta wall by the frac-

tured 5th rib during a motor vehicle collision on the 3rd 

post-trauma day. Kano et al. [5] performed the replacement 

of an ascending thoracic aorta on the 11th post-trauma day 

(although it was a psychological problem of the patient). 

There was also a case in which the patient returned home 

from the emergency room on the injury date because there 

were no symptoms other than rib fracture; however, a de-

layed injury was found on the 4th post-trauma day when the 

patient visited the clinic due to pain [6]. The mechanism of 

such delay is not clear; however, it was suggested that the 

penetration of vessels had happened at the time of injury but 

was immediately clotted; then, the clot was dissolved after a 

few days. Alternatively, it was suggested that there could 

have been a new laceration caused by the physical movement 

of the patient [6,7]. Funaki et al. [8] suggested a video-as-

sisted resection of the fractured fragment to prevent the de-

scending thoracic aorta injury. The patient in the case of this 

paper also had been generally stable and an acceptable quan-

tity of chest tube drainage. He had been transferred to the 

general ward, but a bleeding complication occurred 2 days af-

ter his transfer to the general ward.

Therefore, even in the case of multiple fractures of the ribs 

without any external injury, a secondary delayed injury is 

possible depending on the part of fracture or the shape of the 

fractured plane. It should be remembered that the delayed in-

jury can have fatal results depending on the damaged part.
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