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Background: To understand the epidemiological profile of patients reporting
to the trauma center of our hospital with blunt thoracic trauma and to ascertain
the impact of various etiologies of blunt chest trauma. Materials and
Methods: A prospective cross sectional study was conducted comprising of
100 patients that reported with blunt chest trauma. Result: Majority of the
patients were males who were involved in RTA. Presentation was mostly in
the form of rib fractures, hemothorax, pneumothorax and flail chest. Most of
the patients could be managed conservatively with inserting an ICD and
supportive treatment. None required an operative intervention. Conclusion: A
bigger study with a higher number of patients is required to know the full
magnitude of the problem and its burden on health care facilities.

INTRODUCTION

Trauma is the third leading cause of death in all age
groups after cardiovascular diseases and cancer.
However, trauma is the most common cause of
death in the age of first four decades. Although
trauma-related injuries can occur in many parts of
body, one out of four trauma patients die due to
thoracic injury or its complications.[

Chest trauma remains a serious problem as high-
speed vehicle accidents increase. Thoracic trauma
occurs in approximately 60% of patients with
polytrauma and has a mortality of 20% - 25%.]
Considering that 70% of all chest traumas constitute
blunt injuries, the importance of blunt injuries is
understood with the most frequent causes being
motor vehicle accidents, falls and crush injuries. !
Chest traumas are continuously increasing and many
patients with chest trauma die before hospitalization
despite using simple treatment methods. The cause
of the mortality and morbidity in blunt chest trauma
is mostly due to delayed pulmonary complications.
It is worth to notice that the preventable in-hospital
mortality rate in trauma patients is between 4% and
60% worldwide. !

Thoracic trauma comprises 20-25% of all traumas
worldwide and constitutes the third most common
cause of death after abdominal injury and head
trauma in polytrauma patients.[8!

Thoracic trauma (TT) is classified as open
(penetrating) or closed (blunt), and the lesion

spectrum will determine its gravity.l’! According to
the type of trauma, lesions can be divided into four
big groups: lesions of the thoracic wall, pulmonary,
mediastinal and diaphragmatic lesions. The most
frequent lesions are rib fractures, injuries of the
heart, aorta, airways and diaphragm.[% Injuries that
present greater risk of immediate death are: airways
obstructions,  tension ~ pneumothorax,  open
pneumothorax, cardiac tamponade and massive
hemothorax. The ones that represent a potential
death risk and must be diagnosed and treated in a
secondary examination are: simple pneumothorax,
hemothorax, pulmonary contusion, unstable thorax,
cardiac contusion, traumatic aortic  rupture,
traumatic diaphragmatic rupture, and mediastinum
transfixing injuries.[4

The severity of injury may depend on the strength
and duration of the blunt impact as well as the
acceleration-deceleration injury and compression
damage that occur during trauma. There are four
mechanisms of blunt chest trauma: (1) direct
impacts on the thorax, (2) thorax compression, (3)
acceleration/deceleration injuries, and (4) blast
injuries.[*?

The best example of acceleration-deceleration
damage is motor vehicle accident.!l The most
common condition is the sudden and high-speed
deceleration of the anterior thorax, resulting in
injury to the vascular structures, bones, soft tissues
and organs. At the same time, the presence of
steering wheel deformity caused by the driver
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hitting the steering wheel increases thoracic injuries,
complications and mortality. Thoracic compression
is usually caused by crush, occupational accident
and fall from height.[**!

Most of the blunt thoracic trauma are caused by
motor vehicle accidents (includes pedestrian
accidents) and falls from height.[*4151 Motor vehicle
accidents are the most common cause of severe
thorax trauma. In motor vehicle accidents, the most
common trauma patients are pedestrians, vehicle
drivers and motorcyclists, respectively.[1617]
Therefore, to understand the epidemiological profile
of patients reporting to the trauma center of our
hospital with blunt thoracic trauma we conducted
this cross sectional study.

MATERIALS AND METHODS

Aim: To ascertain the impact of various aetiologies
of blunt chest trauma on immediate resuscitation
and long-term patient morbidity and mortality.
Objectives:

1. To study the prevalence and incidence of the
blunt chest trauma in trauma patients.

2. To assess etiological factors.

3. To assess the various factors influencing the
final outcome in patients.

4. To study the incidence of pneumonia, ARDS,
pneumothorax, hemothorax and vascular injuries
in blunt chest trauma patients.

The present descriptive cross-sectional type of study

was conducted in the Department of General

Surgery, Pt. B. D. Sharma Institute of Medical

Sciences, Rohtak. The study period was from

September 2021 to August 2022.

Inclusion Criteria

Adult patients (older than 16 years) who suffered

multiple trauma involving blunt injury to the chest,

admitted to hospital for more than 72 hours, having
sustained chest injuries and age <65 years.

Exclusion Criteria

Isolated injuries to the head and/or to the abdomen,

not involving chest, stab injury to the chest, gunshot

injury to chest, patients with burns or inhalation
injuries as well as patients transferred to other units
within 48 hours of admission were excluded.

Sample Size: 100

Formula used,!"]

(2. %)z.nq
L2

Sample size (N) =

Zy- as, = 1.96 (at 95% confidence level)
P = 64.6% [0.646] prevalence of blunt chest
trauma in chest trauma patients
q = 1-P
L = 5% relative error (15% of prevalance)
N = 94
Total Sample size = 100

Methods
The following data was collected using proforma:

Patient profile including Name, Age, Sex, Address,
Contact No. and CR No. were taken. Past history,
Personal history, Occupation history, Mode of
injury, Time since injury taken and General physical
examination was done.

All basic investigations were performed, and all the
collected data was entered in Microsoft excel
spreadsheet. Descriptive statistics was analyzed with
SPSS  software. Continuous variables were
presented as mean + SD. Categorical variables were
expressed as frequencies and percentages. The
Pearson's chi-square test or the chi-square test of
association was used to determine if there is a
relationship between two categorical variables. A p
value of <0.05 was considered statistically
significant.

RESULTS

total number of blunt chest trauma cases x 100
Incidence rate (per 100 trauma patients) =

total patients of trauma of all types
1302 x100

= 15.89

Mean age of patients suffering from blunt chest
trauma was 41.59+14.22 and most of the patient
were in the age group 20-30 years. The study group
comprised of 8(8%) female patients and 92(92%)
male patients. RSA 54(54%) was the most common
cause of blunt chest trauma in patients, 33(33%)
from fall and 18(18%) from physical assault.
Majority of the patients who suffered blunt chest
trauma were not under the influence of alcohol
88(88%), however 12(12%) of patient were under
the influence of alcohol.
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Figure 1: Percentage of patients in various age groups
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Figure 2: Mode of injury
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Figure 4: Symptomatology

Tenderness was the most common clinical finding
followed by bony crepitus 50 patients, bruise 15
patients and subcutaneous emphysema 14 patients.
Most common associated injury with blunt chest
trauma was head injury 19 patients followed by
spinal injury 9 patients, blunt trauma abdomen 8
patients, long bone fracture 6 patients and pelvis
fracture 3 patients.

20 19

Head injury  Blunt Blunt spinal  Scapula  Clavice Longbone Pelvis
trauma  trauma  injury  fracture  fracture fracture  fracture
face abdemen

Associated injury

Figure 5: Associated injuries

Out of 100 patients of blunt chest trauma ICD was
inserted in 58(58%) patients and 42(42%) were
managed conservatively without ICD. 97(97%)
patients were discharged and 3(3%) expired. On
followup 74 patients had no complications after
discharge, 13 patients developed pleural effusion, 10
patients developed pneumonia during the hospital
stay and 3 patients expired with a pulmonary
complication. Patients having bilateral hemothorax
had increased length of hospital stay and increased
morbidity. Chest x-ray of all the patients (n=100)
showed rib fractures, 26 had hemothorax, 23 had
pneumothorax, 11 had hemopenumothorax and 5
had flail chest.
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Figure 6: USG Whole abdomen and Bilateral thorax
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Figure 8: Chest x-ray findings
DISCUSSION

In our study blunt chest injuries were predominantly
seen in males and more in the 3rd decade of life
with mean age of presentation being 41.59 years of
age. Among peer studies conducted by Sharma et
al,['81 Thomas et al,[* Atri et al,?% & lyer et a4 it
was seen that maximum incidence of blunt chest
trauma was among the age group of 25-38 years.

The demographic analysis of sex and age conforms
to the general norms of trauma incidence, with road
traffic accidents (RTAS) being the commonest mode
of injury in the study constituting 35.2% of cases
followed by railway accidents (27.6%), a mode of
injury commonly seen in the Indian subcontinent
and virtually unknown in the western world. Studies
conducted by LoCicero et al,!l using data from
western and Indian studies reported RTAs as the
most common mode of injury. Most of the road
traffic accident victims in the study were pedestrians
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or pillion riders thrown off in the accident while
those involved in the railway accidents had fallen
off a running train.

In our study, similarly we found that all patients
(100%) of blunt chest trauma presented with rib
fractures. Hemothorax was present in 26% cases,
pneumothorax was present in 23% cases and
hemopneumothorax was present in 11% cases. Flail
chest was present in five (5%) patients. Only one
(1%) case of bronchial injury and one (1%) case of
lung laceration was seen. No case of cardiac,
diaphragmatic, vascular or esophageal injury was
reported in our study. Atri et al,?” studied 240 cases
of blunt chest trauma and observed that rib fractures
present were in 60% of cases. This is followed by
surgical emphysema in 37% cases,
hemopneumothorax in 27.1% cases, hemothorax in
21.7% and lung contusion in 10% cases. In another
study conducted by Kumar et al,’?? hemothorax was
found in 38.3% and pneumothorax in 20.7% of
cases. In other studies also similar result was seen,
Lin et al.23 found 31.8% traumatic hemothorax,
15.6%pneumothorax and 9.6% hemopneumothorax.
Most of these patients were managed with standard
intercostal drainage procedure.

Helling et al,®1 published that tension
pneumothorax and cardiac tamponade are clinical
diagnosis and should be managed aggressively
without waiting for any prior investigation. In our
study we observed six cases of tension
pneumothorax which were managed by immediate
intercostal chest tube placement in the triangle of
safety.

de Lesquin et al,? mentioned in their review that
all traumatic pneumothoraces and symptomatic
hemothoraces should be considered for chest tube
insertion in the first 48 hours following blunt chest
trauma. However, observation is possible for
selected patients without respiratory disease or the
need for positive pressure ventilation with small
unilateral pneumothoraces.?®! Late drainage is
usually required in patients with progression of
pneumothoraces, hemothoraces or respiratory
distress.[?281 In our study ICD placement was done
in 58(58%) patients who had either pneumothorax
or hemopneumothorax or hemothorax. Around
42(42%) patients were managed conservatively
without ICD who were vitally stable and had no or
minimal collection in their pleural cavity.

Flail chest is commonly encountered in blunt chest
trauma. It is seen to be associated with other injuries
most commonly pulmonary contusions.”! In a study
done by Nazish Sikander et al.B% 10 (12.5%)
patients had flail chest and all of them were
associated with lung contusion. A retrospective
analysis of injury patterns and clinical outcomes
associated with flail chest indicated that the patients
with sustained flail chest have significant morbidity
and mortality.® Flail chest causes atelectasis,
resulting in decreased lung volume due to
inadequate and paradoxical chest movement.
Alhadhrami et al,®3 found out that epidural

analgesia was enough to minimize the morbidity,
mortality, and hospital staying such patients.

In another cross-sectional study conducted by
Kumar et al,BZ including 200 patients it was
observed that incidence of pneumothorax was 44%
as compared to 24% in the Nigerian study and
18.45% in MIEMSS. All cases of pneumothorax
were treated with tube thoracostomy. ICD was
removed usually within 5-6 days. Twelve patients
had pneumomediastinum. Incidence of hemothorax
was 60% as compared to 20% in the Nigerian study.
Minimal hemothorax found on CT were treated
conservatively. Most cases required ICD. CT was
found to be more sensitive for hemothorax, rib
fractures and  parenchymal lung injuries.
Prophylactic antibiotics, bronchodilators,
nebulization and incentive spirometry were given to
the patients who underwent tube thoracostomy.
Decision for ICD was most often taken based on
plain chest x-ray findings. Chest x-ray was found to
be sensitive particularly for rib fractures,
pneumothorax and surgical emphysema. Chest x-ray
showed mediastinal widening in the only case of
thoracic aorta injury cases in the study. ICD tube
was inserted in the triangle of safety in all cases. All
cases of lung collapse were partial and most
improved with incentive spirometric exercise. One
case in the study had residual collapse during follow
up. They had 4 cases of lung laceration and it
required thoracostomy only. They had 4 cases of
diaphragmatic injury. Left dome was disrupted with
herniation of splenic flexure and gastric fundus into
thoracic cavity in 2 cases which later underwent
laparotomy and repair of diaphragm. They had 4
cases of cardiac injury i.e, a 2% incidence as
compared to 0.8% in the study conducted in Nigeria.
One patient sustained ventricular septal rupture
following fall from bicycle. Emergency closure of
the defect with PTFE was done under
cardiopulmonary bypass. On follow up he had mild
residual defect with pan systolic murmur.

The associated injuries noted in our study included
head injury (19 patients), which contributed
significantly to the total Injury severity score (ISS)
and mortality and morbidity of patients, blunt
trauma abdomen (8 patients), pelvic fracture (3
patients), and long bone fracture (6 patients), which
all contributed to the final ISS and mortality
especially in patients who presented late. The
overall mortality rate in this study was 5.4% and this
is comparable to other similar studies conducted by
which have documented mortality rates ranging
from 2.2% to 33%. This indicates the heterogeneous
nature of chest trauma in terms of severity and
differing expertise and facility available in the
different geographical regions of the world.

In our study the most common associated fracture
with blunt chest trauma was vertebral fractures
9(9%), 8(8%) cases had clavicle fractures, 6(6%)
had long bone fractures and 4(4%) cases had
scapula fractures. In our study 7(7%) patients had
pneumomediastinum. In accordance with other
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studies only 10% of polytrauma patients in Chrysou
et al,l®® study required surgical treatment for their
chest injuries due to unsuccessful non operative
treatment such as non- resolving pneumothorax
despite thoracic drainage and /or observation of a
persisting air leak in the underwater seal. Condition
of bilateral chest with paradoxical movement and /or
the need for positive pressure ventilation for more
than 48 hours was considered as an indication for
surgery as well.3*371 Therefore patients requiring
thoracic surgery are usually operated on average of
4.5 days after admission due to the efforts for
conservative treatment for patients with stable
respiratory function at presentation in the
emergency room. Early ICU admissions should be
considered for patients of blunt thoracic trauma as it
has been shown to improve the trauma outcome in
these patients.l®® Failure of timely management with
analgesia, physiotherapy and respiratory support
also increases the risk of complications including
pneumonia, ARDS and respiratory failure resulting
in the need for emergency intubation and
ventilation.® Pulmonary contusions also increase
the likelihood of adverse outcomes in these
patients.[*0]

In the study conducted by the most common
associated fracture with blunt chest trauma was that
of clavicle (44 cases, i.e., 22%), 12% cases had
vertebral fractures. 6%cases had scapula fracture,
22% cases sustained abdominal solid organ injury.
In a study conducted by Section of Trauma Surgery,
Department of Surgery, Hamad General Hospital
Doha, Qatar, the proportion of abdominal solid
organ injury was 29%. They found liver injuries in
13.5% cases as opposed to 16%. Splenic trauma was
found in 15% cases in Qatar study and 8% cases.
study. In the study conducted by Kumar et al,[*
liver injury was the most common abdominal solid
organ injury followed by spleen. 32 patients had
liver injury. Four cases required laparotomy and
suturing of liver laceration. All other were managed
conservatively. They had four cases each of
pancreatic and renal injury. Sixteen patients
sustained splenic injury. All cases improved with
conservative measures. The three major mechanisms
involved in blunt thoracic trauma are direct
compression, rotational mechanism and
deceleration. Direct compression played role in 96%
of cases. Rotational mechanism and deceleration
played role in 16 and 12 cases respectively.
Altogether 152 cases required tube thoracostomy, 44
underwent bilateral procedure. They were given
antibiotics throughout the period of intercostal
drainage. The decision for tube removal was taken
based on clinical and radiological improvement as
well as the amount of drainage and absence of air
leak. In our study 8(8%) patients had sustained
associated abdominal injury out of which 2 patients
underwent laparotomy—one patient underwent
laparotomy for jejunal perforation where primary
repair of jejunal perforation was done and another
one underwent laparotomy for urinary bladder

rupture where primary repair of urinary bladder was
done. Rest other cases of abdominal injuries were

solid organ injury and were managed
conservatively.

Table 1: CECT Abdomen findings

CECT Abdomen Frequency
Hepatic injury 2

Splenic injury 1

Renal injury + Hepatic injury + splenic | 1

injury

Hepatic injury + Adrenal gland injury 1

Hepatic injury + splenic injury 1

Jejunal perforation 1

Splenic injury + urinary bladder 1

rupture

In a study conducted by lyer et al,*3 and Wang et
al,l*d found that shock on admission, hypoxia and
acidosis on ABG parameters were associated with
higher mortality. In a study conducted by Guy Elgar
et al,®l elderly and young adult patients both
displayed relatively low mortality rates of 1%. Their
study revealed no statistically significant association
between mortality and age in patients with blunt
chest trauma. Their findings were incongruent with
previous studies who found advanced age to be
associated with higher rates of mortality. Similarly,
Harrington et al,® displayed increasing age and
injury severity scores as independent predictors of
survival among patients following blunt chest
trauma.

Svennevig et al,* in their study emphasized that
age, hemodynamic status and several comorbidities
are the most important survival factors. However,
Vollrath et al,* conducted a large-scale study
involving 43,289 patients to assess lung failure after
polytrauma with concomitant blunt thoracic injury
in the elderly. They revealed that lung failure
markedly increased length of hospital stay, ICU
duration and mechanical ventilation, independent of
age. In addition, lung failure increased mortality
significantly more in the oldest patients. These
results provide contradicting findings regarding the
relationship between age and mortality in blunt
chest trauma.

Guy Elgar et al,*¥ study also indicates that the
relationship between mortality and advanced age in
blunt chest trauma may be more nuanced than
previously suspected. They presumed that the
incongruency found in the current literature was due
to lack of control for injury severity, mechanism of
blunt chest wall trauma and severity of
comorbidities. Without controlling these patient
characteristics, age can serve as surrogate factor that
potentially contains the true mortality associated
variables. Hence, they concluded that further
investigations controlling for patient characteristics,
mechanism of injury and injury severity are
necessary to further elucidate the relationship
between age, blunt chest wall trauma and mortality.
Guy Elgar et al,[*l in their study also showed that
for every additional day patients with blunt thoracic
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trauma stayed in the hospital, the odds of mortality
increased by 9%. The presence of cardiopulmonary
disease and markers of chest wall injury severity
such as increased number of rib fractures were
associated with increased length of hospital stay and
morbidity.””*1 Murni et al conducted a 43 months
prospective cohort study that demonstrated that
hospital length of stay>7 days significantly
increased risk of healthcare associated infections.
Also, in multiple large scale retrospective studies it
has been shown that patients with blunt thoracic
trauma have an average hospital length of stay
slightly above 9 days on average.*®! Hence, they
suspected that the increased mortality rates observed
in patients with increased hospital length of stay
may be attributed to nosocomial infections and
correspondingly patients with higher acuity who
require longer hospital length of stay. Goiburu et
al,’5 concluded that malnutrition on admission in
trauma patients is an independent risk factor for
increased length of hospital stay, morbidity and
mortality.

Beshay et al,®®l assessed 630 patients with blunt
chest trauma to determine independent risk factors
of mortality. Their study found that the presence of
severe lung contusion and advanced age as
independent risk factors directly related to mortality
involving blunt chest trauma. Similarly, Degirmenci
et al,® analyzed clinical outcomes in blunt thoracic
injuries and conducted that injury severity,
associated organ injuries and pleural and pulmonary
parenchymal injuries are the factors most associated
with poor clinical outcomes.

Battle et al,®® concluded that age of 65 years or
more, three or more rib fractures, pre-existing
cardiopulmonary disease and post injury pneumonia
were significant risk factors for mortality in patients
with blunt chest wall trauma. Guy Elgar et al,[*
study indicated that patients admitted for blunt chest
trauma with liver diseases and respiratory diseases
had significantly higher mortality rates. The
presence of respiratory diseases and liver diseases
increased risk of mortality by 7.4 and 8.3 times,
respectively. Huber et al,® demonstrated that
injuries to the lung, advanced age and heart and
thoracic vessel injuries significantly influence
mortality after significant blunt chest trauma. Perna
et alBl investigated factors influencing the
outcomes in 500 patients with blunt chest trauma
and that revealed increased mortality risk was
associated with an injury severity score above 25,
presence of three or more rib fractures with flail
chest, pulmonary contusion, ARDS and an age
above 55 years.

In our study mortality was 3%. Association with
severe head injury and abdominal injury was seen in
2 out of 3 patients that expired. Pulmonary
complications secondary to massive air leak and
flail chest in association with previous COPD
leading up to respiratory failure was seen as the
cause of death in the last patient.

CONCLUSION

Concluding the study, we would like to say that
larger studies encompassing higher sample size and
duration are required to determine the burden of
trauma in society and also paving the way for
stricter implementation of laws and regulations that
govern road safety, particularly two wheelers.
Psycho-social help, awareness programs and
interventions should be available to curb the menace
of alcohol related trauma and people involved in
railway tract injuries.

Nevertheless, with proper training, timely diagnosis,
transportation, and intervention can be vital to
prevent death due to chest trauma in acute life-
threatening injuries. In the same perspective, basic
knowledge of diagnosing a chest injury, needle
thoracostomy and insertion of ICD should be taught
to paramedical staff. Protocols governing trauma
care should be strengthened while in hospital. One
should be cautious about identifying which patient
can be treated conservatively and by applying basic
clinical skills and radiological investigations in the
form of chest X ray USG- FAST and CT chest in
selected patients and what are immediate life
threatening chest injuries which need immediate
intervention and ICU management. A close
communication with the critical care team, shifting
the patient to the ICU for intermittent positive
pressure ventilation along with round the clock pain
killers, 1C blocks, epidural catheters may be
considered as useful adjuncts in helping to prevent
atelectasis and other pulmonary complications.
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