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Abstract
 Background -Thoracic trauma is one of the leading causes of mortality and morbidity in developing world 
countries. Complications in chest trauma develop secondary to rib fractures and subsequently leading to 
pain, inadequate ventilation as well as direct injury to lung parenchyma due to fractured rib segments.

Methods - In this study, we present our 2 year experience (August 2017 to August 2019) in the management 
and clinical outcome of 236 chest trauma cases as a result of road traffic accidents. Patients were divided 
into three groups based on the presence of rib fractures. The groups were evaluated to demonstrate the 
relationship between the numbers of rib fractured and associated injuries. 

Results – Mean hospitalization time was 7.5 days. Mortality rate was 1 % for the patients with only blunt 
chest trauma, 4 % in patients with more than two rib fractures and 20 % for those with flail chest. We found 
that there is significant association between the mortality rate and the number of ribs fractured, the patient’s 
age as well time since the accident.

Conclusion – Risk of increased morbidity and mortality was associated with presence of more than two rib 
fractures, age over 60 years and delayed hospitalization after the injury.
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Background

Blunt chest trauma is associated with a high risk 
of morbidity and mortality [1]. Rib fracture constitutes 
a major part of blunt chest trauma and each additional 
rib fracture is associated with an increasing likelihood 
of developing complications [2, 3]. Each additional rib 
fracture in the elderly population increases the chances 
of mortality by 19% and developing pneumonia by 27% 
[3, 4]. Respiratory complications develop more with the 

rib fractures as due to severe pain there is inadequate 
ventilation [5]. Even a single rib fracture is associated 
with significant morbidity and consequences particularly 
in the elderly population [6, 7]. This causes decreased lung 
volume, atelectasis and can even progress to pneumonia, 
prolonged ventilation and mortality [8]. 

Patients and methods – This is a retrospective 
analysis of all blunt chest trauma patients secondary 
to road traffic accident. Over a 2 year period, between 
august 2017 to august 2019, 236 patients with chest 
injuries following road traffic accidents were admitted to 
emergency and trauma centre , Uttar Pradesh University 
of Medical Sciences , Saifai (UPUMS ). Patients who 
died at the scene or were declared dead on arrival were 
excluded because of incomplete data.

This trauma centre caters both adult as well 
paediatric population , since it is an superspeciality 
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institution and various department work together for 
the management of trauma patients. Many patients with 
road traffic accidents are referred to our centre after first 
management at nearby hospitals.

Patient’s physical condition on presentation, number 
of ribs fractured, patient’s age were the main factors 
affecting our decision for hospitalization. All patients 
not requiring hospitalization were given symptomatic 
treatment and called back for follow up visits at 24 
hour, at the end of the first week of injury and on regular 
intervals till 2 months if there were no complications.

Patients were divided into three major groups based 
on the presence of rib fractures. Group I consisted of 
patients without rib fractures; Group II consisted of 
patients with one or two rib fractures; Group III consisted 
of patients with more than two rib fractures. The groups 
were evaluated to demonstrate the relationship between 
the number of rib fractures and associated injuries.

Results - There were 192 male (81.4%), and 44 
female (18.6%) patients. Mean age was 45 years, ranging 
from 6 to 87 years. Of 236 patients, 154 (65.3%) were 

hospitalized and the remaining 82 (34.7%) patients were 
followed without hospitalization. Mean hospitalization 
time was 7.5 days, ranging from 3 to 22 days. 

Chest pain and dyspnea were the most common 
symptoms at presentation whereas sensitivity over 
the chest wall, bone crepitation and subcutaneous 
emphysema were the most common findings on physical 
examination. All patients with chest discomfort with 
minimal findings on physical examination were followed 
up without hospitalization. Soft tissue trauma and rib 
fractures were the most common problems observed 
following blunt thoracic traumas. Rib fractures were 
detected in 146 patients, and all were hospitalized.

 Rib fractures were associated with subcutaneous 
emphysema in 37 patients (25.3%). Total 122 patients 
presented with Hemo/pneumothorax , in which 112 
patients were with rib fractures(76.7%) and in 10 patients 
without rib fractures.

Extremity fractures were found to be the most 
commonly associated extrathoracic injuries in patients 
with rib fractures (Table 1)

Table 1: Associated injuries in patients with chest injuries

Group I(Patients without 
rib fractures)

n= 90

Group II (Patients with one 
or two rib fractures)

n=135

Group III (Patients with more 
than two rib fractures)

n=11

Extremity/pelvis 4 4.4 5 3.7 -

Intra-abdominal /
retroperitoneal 1 1.1 1 0.7 2 18.1

Facial trauma 1 1.1 2 1.5 2 18.1

Cranial trauma 2 2.2 2 1.5 2 18.1

Spinal/vertebral trauma - 1 0.7 3 27.3

Clavicular fracture 3 3.3 2 1.5 1 9.1

Diaphragmatic injury - - 3 27.3

Hemothorax/ 
Pneumothorax 10 11.1 104 77 8 72.7
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Chest tube drainage was performed in 116 patients 
with pneumothorax, hemothorax or hemopneumothorax. 
Tube thoracostomy was performed successfully in all, 
but 5 of these patients required thoracotomy as they were 
having ongoing blood loss. 11 patients presented with 
flail chest. All patients with flail chest were followed 
in the Intensive Care Unit. The management of these 
patients were based on the trend of serial measurements 
for arterial blood gases. In all patients with flail chest, 
analgesia was provided through administration of 
parenteral analgesics and epidural analgesics. In two 
of these patients, tracheotomy was performed aiming 

suctioning of secretions and giving oxygen to the 
patients more effectively. Of all patients with flail chest, 
three patients died. Mean hospitalization time for these 
patients was 17.8 days. Primary bronchial anastomosis 
was performed in two patients, removal of intrathoracic 
hematoma and control of bleeding in two patients, 
removal of empyema and decortication in one patient, 
and thoracic wall stabilization and control of bleeding 
in one patient. Three patients underwent thoracotomy 
with laparatomy due to diaphragmatic rupture. One 
patient undergoing diaphragmatic repairing died 
postoperatively. 

In total, no deaths in Group I, one death in Group II and 3 deaths in Group III were observed (Table 2). 

Age 
(years)

Group I (n=90) Group II (n=135) Group III (n=11) Total 

Patients Mortality Patients Mortality % Patients Mortality % Patients Mortality %

0-14 07 - 6 - - 1 - 14 - -

14-59 78 - 118 - - 8 2 25 204 2 0.1

>60 05 - 11 1 9.1 2 1 50 18 2 11..1

Total 90 Nil 135 1 0.7 11 3 27.2 236 4 1.7

The difference was statistically significant for Group II versus Group III , but mortality was not significantly 
greater in Group II compared to Group I . Mortality rate was 1.7% for all patients with rib fractures. 

Discussion

Non-penetrating chest injuries are seen very 
frequently in civil populations. The major reasons 
for blunt chest injuries are traffic accidents with an 
incidence of 70–80% [9]. Rib fractures are reported as the 
most common pathologies associated with chest trauma 
(35–40%) [10]. In our series, the incidence of rib fractures 
was 57.2% (patient with one or 2 rib fracture) and 4.6% 
(patients with more than 2 rib fractures) and all were 

hospitalized. Although some authors have suggested 
that patients with rib fractures require hospitalization 
not only for their associated injuries but also for pain 
control and pulmonary complications [11], there is not an 
immediate indication for hospitalization for the patients 
with rib fractures. According our opinion, the majority 
of patients with ‘simple’ thoracic injuries can safely be 
treated at the level of the primary health care center or as 
outpatients at the district hospitals as previously reported 
[12]. It is recommended that all rib fractures should be 
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re-evaluated at 48 to 72 h after injury because of the 
frequent late appearance of pulmonary complications 
[13]. 

The presence of more than two rib fractures is a 
marker of severe injury. Eighty-one percent of our 
patients had hemothorax and/or pneumothorax and most 
of them presented with associated extra thoracic injuries. 
Lee reported that mortality doubles (1.8 versus 3.9%) for 
patients with three or more rib fractures and those with 
no rib fractures [14]. The presence of fractures of the first 
or second ribs has also been reported to be indicative 
of severe trauma. Poole reviewed all series of fractures 
of first and second ribs and found a 3% risk for aortic 
injury and a 4.5% risk for injury to a brachiocephalic 
vessel [15]. In our series, we did not observe any major 
vascular injury. Subcutaneous emphysema is a clear 
indication of injury to the respiratory tract. Seventy-six 
percent of cases were associated with hemothorax and/
or pneumothorax in this study. All of the patients with 
subcutaneous emphysema had fractured ribs, which also 
led to lung injury. Kalyanaraman et al. reported that lung 
injury seems to be associated with rib fractures in 74% 
of cases with subcutaneous emphysema [16]. In most of 
the cases, subcutaneous emphysema is self-limited and 
it is essential to identify and treat the underlying cause. 
Some authors have reported that acute respiratory failure 
caused by massive subcutaneous emphysema requires 
decompression of the anterior mediastinum [17–19]. 
Flail chest is a serious problem in blunt chest trauma 
practice because of the risk of respiratory insufficiency 
where stabilization may be required. Although recently 
surgical procedures have been mentioned to decrease 
the mortality and morbidity rate by some authors [20, 

21], operative fixation has not yet been widely accepted 
[13]. We prefer performing surgical procedures only 
when thoracotomy is required for another indication 
and fixation by mechanical ventilation only in case of 
respiratory insufficiency. In flail chest, mortality rate is 
reported between 11 and 40% [22–25]. Our mortality rate 
for flail chest was 27.2%, comparable to studies by clark 
GC, Freeland M and Shacford SR et al. 

The maintenance of pulmonary and tracheal 
hygiene, effective eradication of pleural fluid and air 
played a significant role in minimizing pulmonary 
complications. If the conservative treatment is not 
sufficient and intrathoracic organ injuries are detected, 

early or late thoracotomy should be performed. In the 
literature there has been a significant decline in the 
number of operations over recent years [26]. Richardson 
states that less than 5% of patients sustaining blunt chest 
trauma have indications for a thoracotomy [27]. In our 
series, only 05 patients required thoracotomy and the 
operation rate was 3.4% in hospitalized patients. Rising 
mortality rates depend on the severity and complexity 
of the wounds and older age. Hospital mortality rates 
for isolated chest injuries were reported to range from 
4 to 8%, and increased to 13–15% when another organ 
system was involved and to 30–35% when more than 
one organ system was involved [28]. Lee et al reported 
the mortality rate as 1.8% in all patients with blunt chest 
trauma [14]. This rate was 1% in our series. Most traumas 
occur between 14 and 60 years of age. Mortality rate 
significantly increased in overall patients with more 
than two rib fractures. However, we did not found any 
correlation between the mortality rate and the number of 
rib fractures for the elderly patients. It takes a less severe 
injury to be lethal in this age group. Osteopenic changes 
and co-existent underlying disease may also play a 
significant role in this process [21]. The clinical state of 
the patient, severity of the trauma, age, presence of more 
than two rib fractures, presence of flail chest, presence 
of subcutaneous emphysema and possible intrathoracic 
injury help in making the decision for hospitalization. 

Conclusion 

Chest trauma is an important public health problem 
accounting for a substantial proportion of all trauma 
admission at UPUMS, Saifai. The risk of mortality in 
chest trauma has been associated with the presence of 
more than two rib fractures, age older than 60 years and 
delayed hospitalization after the injury. The ability to 
identify those patients having significantly higher risk 
for morbidity and mortality ensures the establishment of 
treatment priorities and efficient management of existing 
injuries.
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