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Abstract

Objectives

Thoracic injury is a challenge to the thoracic surgeon practicing in developing countries. This prospective
study was conducted to see the mode of injury, injury types and overall outcome of thoracic injury in
our settings.

Materialsand methods

This prospective study was conducted in 100 thoracic injury patients between December 2011 to June
2012. The demographic features, type of the trauma, radiological assessment, associated organ injuries,
management of the injury, surgical interventions, morbidity, mortality, length of hospital stay were
analysed.

Results

In this study the ages ranged from 7 to 84 years. There were 73 (73%) males and 27 (27%) females. The
majority of patients (83%) were injured during the evening and night time. The majority of patients
92(92%) sustained blunt chest injuries. The mechanism of injury was not significantly associated with
length of hospital stay (P > 0.05) and mortality (P > 0.05).Road traffic accident was the most common
cause of injuries affecting 68(68%) of patients followed by fall injury of 19(19%). Rib fractures,
haemothorax, pneumothorax and lung contusion were the most common type of injuries accounting
for 83.0%, 57%,34% and 33% respectively. Associated extra-thoracic injuries were noted in 64.0% of
patients. 45(45%) of the cases of haemothorax, pneumotharax and haemopneumothorax were treated
by tube thoracotomy. Four patients (04%) had undergone thoracotomy. There were 09(09%) patients of
flail chest and treated conservatively. Fourty six patients (46%) were admitted in the ICU. Eleven (11%)
patients were treated with ventilator support. Seventeen (17%) patients had complication. The overall
length of hospital stay ranged from 0 to 25 days.

Concluson

Road traffic accidents and fall from height are the major public health problems. Preventive measures
at reducing road traffic accidents and timely management with closed tube thoracotomy are the main
factors to be considered in the thoracic injury.
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I ntroduction (i.e. P<=0.05). The enumerated data were analyzed
Trauma is recognised as a serious public healtising the SPSS computer program for statistical
problem. Itis the leading cause of death and disabilitinalysis. Fishés X?test was used for determining

in the first four decades of life and is the third mosgttistical significance.

common cause of death overall. Modern trauma care

system consists of three primary components: preF-zGSUItS

. : N A total number of 100 patients of thoracic injury were
hospital care, hospital care and rehabilitation. From ) _
studied. Their ages ranged from 7 to 84 years with a

an historical viewpoint, it is accepted that trauma care L
P P mean of 38.92 years and standard deviation of 17.45.

o _ The median and the mode were 35.00 and 22.00 years
significance improvement in the thoracic injury patients1, espectively(Table1)

betweenWorld War | andWorld War Il. This was

partly because of better statistical reporting, but mainlygp|e 1: Descriptive Statistics of age of the
because of major contributions of patient carepatients

and trauma systems are evolved from \Maere was

including the introduction of anesthesia. Total no. of patients 100
Mean 38.92
Material and methods Median 35.00
This study was done between Decemberl24xid Mode 22
June 2012. Patient who presented to emergency!d- Deviation 17.457
department with thoracic injury were evaluated.R‘_E‘r_‘ge 7
Patients presenting with hypotensioassive blood Minimum 7
Maximum 84

loss, or disabling dyspnoea were evaluated immediatehy:

and resuscitated accordingRelevant investigations, In the group distribution of patients,the most common
chest X-rayultrasonography and dihaging were age group of presentation was between 20-40 years
carried out and their findings recorded. Chest-tubef age with peak age incidence was 21-30 years
insertion was performed in patients with pleural( Table 2)

complications and in thogeth extensive subcutaneous Table2: Agegroup distribution of the patients.
emphysema and prominent dyspnoea, iéthere was

AgeGroup Frequency Per cent
no evidence of pneumothorax in the chest X-ray ag)_1g years 1 1.0%
this could be life saving procedure. Thoracotomy wasy1-20 years 9 9.0%
performed if there was evidence of continuous bleeding1-30 years 27 27.0%
and persistence air leak. Other surgical interventiong1-40years 20 20.0%
were also recorded. Patients were followed up for 141-50years 14 14.0%
month to see for any complicatia¥l data obtained  51-60years 18 18.0%
from this study were analyzed statistically using 61-70years 7 7.0%
appropriate statistical tools and the level of significance>71years 4 4.0%
of the study hypothesis was determined conventionall Total 100 100.0%
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There were 73 (73%) males and 27 (27%) female¥he majority of patients 92(92%) sustained blunt

with the male to female ratio of 2.7:1 with a maleinjuries. The remaining 8 (8%) patients h

ad either

predominance in each age grougi{[e 3). penetrating injuries or combined (blunt and penetrating)

injuries. (Table 6)
Table 3. Sex of the patient

Sex Freguency Per cent Table6: Modeof injury
Male 73 73.0 Injury Type Frequency  Percent
Female 27 27.0 RTA 68 68.0%
Total 100 100.0 Fall injury 19 19.0%
Physical assult 3 3.0%
The majority of patients (83%) were injured during Penetrating injury 6 6.0%
the evening and night time. Ninty seven patients (97%pBulletinjury 1 1.0%
were attended within 24 hours of the injury and threeAnimal attack 3 3.0%
patients presented (3%) after 24 hours since the injuryotal 100 100.0%

occurred. (able 4)

Table 7: Mode of injury and mortality cross

Table 4. Time of presentation since thetime of  tabulation

events Mode of Mortality
Time Frequency Percent injury Yes No Total
<24 hoursofevents 97 97.0 RTA S 65 68
> 24 hours of events 3 3.0 Fallinjury 0 19 19
Total 100 100.0 Physical assult 0 3 3
Penetrating injury 0 6 6
Table5: Mortality and timeof presentationsince  Bulletinjury 0 1 1
the time of event Animal attack 0
Time of presentation Total 3 97 100
Mortality since from events Pearson Chi-square - 0.918(Insignificant)
<24 hoursof >24hoursof Total
events events The mechanism of injury was not significantly associated
Yes 3 0 3 with length of hospital stay (P > 0.05) and mortality (P
No 94 3 97 > 0.05).Road traffic accident was the most common
Total 97 3 100 cause of injuries affecting 68(68%) of patients followed

Pearson Chi-sguare - 0.757(insignificant) by fall injury of 19 (19%). (able-8)

Timing in seeking medical care did not significantly In this studythe cause of injury did not sign

ificantly

influence the mortality affect the outcome of thoracic injury patients in terms
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of either length of hospital stay (P > 0.05) or mortalityrib fractures, ) significantly influenced the length of
(P >0.05). Rib fractures,haemothorax, pneumothorakiospital stay (P <0.05) but haemothorax and mortality
and lung contusion were the most common type oflid not significantly influence the length of hospital stay
injuries accounting for 83.0%, 57%,34% and 33%(P > 0.05).

respectivelyThe type of injury; (pneumothorax and

Table 8: Mode of injury and length of hospital stay

Mode L ength of hospital stay
of 1-5 6-10 11-15 16-20 >20 No Total

injury days days days days days admission

RTA 16 21 16 8 6 1 68
Fall injury 8 7 1 2 0 1 19
Physical assult 2 0 0 0 0 1 3
Penetrating injury 0 4 1 1 0 0 6
Bulletinjury 0 0 1 0 0 0 1
Animal attack 1 1 0 0 1 0

Total 27 33 19 1 7 3 100

Pearson Chi-square - 0.130(Insignificant)

Associated extra-thoracic injuries were noted in 64.0%kull and brain was done in 30 patients (30%) and

of patients, out of which head/neck (13%),detected abnormality in 13 patients (13%(&-9).
musculoskeletal injuries (35%), abdominal injury

(08%), upper and lower limb fracture (15%) wereTable9: Associated other injury with complication

commonly seen. Associated other Complication
injury Yes No Total
Complications were related with associatedHead injury 2 11 13
extrathoracic injuryAll the patients had chest Apdominalinjury 6 2 8
radiographs done; the commonest abnormal findingmpper & lower limb fracture 4 11 15
were rib fractures 83(83%), hemothorax 57 (57%)External soft tissue injury 2 18 20
and pneumothorax 37(37%). Radiographs of uppespinal injury 0 3 3
and lower limb detected fractures in 15 patientsNo other injury 4 32 36
(15.0%)Abdominal ultrasound was done in 97 patients>2 system involvement 1 4 5
and abnormal findings were detected in 8 patientsrotal 19 81 100

(splenic rupture in 2 patients, 2 liver injury and
haemoperitoneum alone in 4 patient). CT scan of thBearson Chi-square - 0.003(significant)
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Out of 100 patients, 45(45%) of the cases offable11: Flial chest management

haemothorax,pneumotharax and haemopneumothorad anagement Frequency Percent
were treated by tube thoracotomy and the averag@nly external O2 support 3 3.0
duration of drainage was 2.3 days. Four patients (04%yentillatory supportwith IPPV 6 6.0
had undegone thoracotomyin 03(03%) patients NO flial chest o1 91.0

thoracotomy was done for massive haemothorax angi_Otal 100 100.0

in 01(01%) patient thoracotomy was done for big

0 . e
sucking wound of the chest because of rhino attac-lk-here were 04(04%) patients of myocardial injury

. . 03(03%) patients myocardial trauma and 01(01%) had
.External soft tissue wounds were managed by suturing

_ _ ) ) minimal pericardial effusion. Both were treated
iIn 08(08%) patients. Thirtseven(37%) patients had )
conservatively03(03%) had also sternal fracture.

undergone surgical management for extrathoracic inju ) L ) )
g g g J Ir¥here is association of sternal fracture with myocardial

like head injunyabdominal injuryupper and lower limb . njury —Table12

fracture. Six patients(06%) were treated conservatively

without any surgical intervention,out of which 03(03%) 15512 12: Sternal fractureand myocardial injury

patients were treated in OPD basis because theSggnal Myocar dial injury
patients had presented 24 hours after trauma and h@cture
minor injuries as shown ifable-10 Contusion  Effusion Noinjury  Total
Yes 2 0 1 3
Table 10: Management of the patients No 1 1 95 97
Management of Total 3 1 96 100
_ Frequency Percent
the patients P< 05
Tube thoracotomy 45 45.0
Thoracotomy 4 4.0 Fourty six patients (46%) were admitted in the ICU.
Other thoracic procedure 8 8.0 The mean length ICU stay is 2.7 days.
Other than thoracic intervention37 37.0 The need for ICU admission was found to be
No intervention 6 6.0 significantly associated with mortality (P < 0.05)-
Total 100 100.0 Tablel3
Table 13: Length of ICU stay

There were 09(09%) patients with flail chest. Six!CU stay Frequency — Percent
patients 06(06%) were treated by keeping them in thé\Io iy s el

. . . . . 1-3 days 11 11.0
ventilator with IPPV (intermittent positive pressure

o . . 4-6 days 17 17.0
ventilation) and other three patients 03(03%) were, o days 12 12.0
treated with oxygen support withoutinvasive ventilation 1 5_1 2 days 6 6
as shownifable-11. Total 100 100.0
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11 (11%) patients were treated with ventilatorsupport.].abl e 16: Descriptive statistics of duration of
08 (08%) patients were treated in ventilator for 4'6nospi tal stay

days. 03(03%) patients died of head injwgre also
ys. 03(03%) p MYWGIe Total Cases 100
treated on ventilatof he need for ICU admission was
L . . ) Mean 9.63
found to be significantly associated with mortality (P <

0.05)-Table14 SESlEn 8.0
Mode 5.0
Table 14: Ventilator support Std. Deviation 5.947
Ventilator support ~ Frequency  Percent Range 25.00
No stay 89 89.0 Minimum 0.00
1-3 days 3 3.0 Maximum 25.00
4-6 days 8 8.0
Total 100 100.0 There were 33(33%) patients with lung contusion

mostly presented with haemothorax. Seven patients
There were 17(17%) patients having complication07(07%) had scapular fracture. Eleven patients
Nine patients (9%) had pleural fluid collection but one11(11%) had sigical emphysemaThree patients
patient 01 (01%) developed empyema which wag3(03%) had left sided branchial plexus injury

drained by tube thoracotomyhree patients had cjayicular fractures were seen in 25(25%) patients-
undergone reinsertion of the chest tube with drainag,?abl e17

of serous type of fluid. Six patients 06 (06%) had
decreased lung expansion which was improved with
incentive spirometryOne patient 01 (01%) developed

. _ Table 17: Typesof chest injury
chest wall deformityAnother 01 (01%) patient

developed left phrenic nerve injurgdle15 Types of No. of Per centage
chestinjury cases
Table15: Complication Rib fractures 83 83%
Complication Frequency Percent Haemothorax 57 S7%
Effusion 9 9.0 Chest contusions,
Chest deformity 1 1.0 bruise and abrasions 46 46%
No complication 80 80.0 Pneumothorax 34 34%
Decrease lung expansion 6 6.0 Haemopneumothorax 34 34
Expired 3 3.0 Lung contusion 33 33%
Hb[EnEe e IRy ! L Clavicular fractures 25 25%
Total 100 100.0 .
Surgical emphysema 11 1%
The overall length of hospital stay ranged from 0 dayial chest 09 09%
to 25 days (mean =9.68 days).Three 03(03%) weré&capular fractures 07 07%
not admitted-&ablel16 Branchial plexusinjury 03 03%
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Myocardial injury 03 03% K.Lema et al mentioned that timely care and adequacy
Sternal fractures 03 03% of staffs are key factor for the outcome of the patfents.
Open sucking chest woun@1 01%

Diaphragmatic paralysis The timing of medical care did not significantly affect
(Left phrenic nerve injury) 01 01% the outcome of our patients in term of length of hospital

stay and mortalitybut we still believe that delay in
Discussion seeking medical care still contributes significantly to
Trauma is a major public health problem. Itis the leadindgpigh morbidity and mortality among chest injury
cause of death and disability in the first four decadepatients. Early recognition and treatment of these
of life and is the third most common cause of deatimjuries appear to reduce mortality and morbidity
overall. associated with the disease.

In organized trauma centre, the outcome of the injurivost patients in this study sustained blunt chest injuries
is much bettet mostly related with road tria accident and fall injury
In this study of demographic observation, most ofvhich is comparable with other studfg$.But in
patients were in younger age group in between the agesntrast with a Nigerian stuglin which penetrating
of 20-40 years of age. The most dominant age groughest injuries was the most common mechanism of
was 21-30 years of age. So the most vulnerable groujury.® The high incidence of blunt chest injuries in this
is younger population. The incidence was higher in malstudy is explained by the fact that those patients who
populatior? had blunt injuries were mostly involved in road traffic
accidents and fall from height because of hilly geographic
Similar demographic observation was also reportedegion and driving recklessly over the poor quality road
by other author$The reason for male predominanceof this region.
among chest injury patients in this age group is probably
that males are more mobile and relatively males ar€he management of patients with chest injuries has
taking outdoor activities. several important factors at various level like timely
pre-hospital care, maintaining basic management during
Time is a important factor in trauma patient fortransport ,in-hospital multidisciplinary care and
prevention strategies and an impact on the outcomezhabilitation. The prehospital care plays a key role in
We noted that the majority of patients were arriveddetermining the final outcome of treatment when done
during evening and night hours were not related wittappropriately and contributes significantly to reducing
poor outcomé.This can be explained by the fact thatmorbidity and mortality® In this series, prehospital
senior consultants and senior post graduates residetisatment was reported in very few number of cases
are present round the clock in the egesicy the  ofthoracic injury which is against the agreement with a
timely care of the chest trauma patients. Monafishatudy that was done in Ethiodiathis study there was
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complete lack of pre hospital care, fortunately we didVe had very few number of penetrating chest injury
not have increased number of mortality and morbidity(08%) which were mostly treated by simple tube
The commom type of injuries were rib fractures,thoracotomyThoracic sugeons generally agree that
haemothorax, pneumothorax, haemopneumothoraxost patients with especially penetrating chest injuries
and lung contusion. These types of injury is comparableould be managed adequately by closed thoracostomy
with other studie$. In the present studihe type of  tube drainage alone. Irgtial reported the percentage
injury was insignificant with the length of hospital stayto be between 62.1% and 91.4%.
and mortality This finding reflects the low mortality
rate among thoracic injury patierts. Sternal fracture can be associated with cardiac and
great vessel injury lying below the sternum. In this study
In this paperthe presence of extrathoracic injury we had four patients of myocardial injury associated
greatly afected the mortalityThere were three with sternal fracture. But many authors mentioned less
mortality which was associated with head injlityis  incidence of myocardial injury in sternal fracttfrén
pattern of associated extra-thoracic injuries in this studshis study Flail chest were managed by ventilator
is in agreement with findings from other studieBhe  support (IPPV) and with oxygen support only which
presence of associated injuries is an importans supported by KalliopA et al and Pettiford
determinant of the outcome of chest injury patientsBL. Thompson D stated very low incidence of
Associated injuries increase the risk of complicationgliaphragmatic injuryin this study we had one patient
in patients with chest injuriééEarly recognition and  of diaphragmatic paralysis because of left phrenic nerve
treatment of associated extra-thoracic injuries isnjury.
important in order to reduce mortality and morbidity
associated with thoracic injuries . Scapular fracture are less common(1-3)% and
associated with visceral injufyIn this study seven
The majority of the patients were managed by simpleatients had scapular fracture which was releated with
surgical procedure by tube thoracotomy(45%).This ither associated injury like lung contusion ,multiple rib
in agreement with various authdfs® Very few  fracture and haemothorax. One fourth of patients had
number of cases (four) had undergone more invasiveavicular fracture and mostly treated with conservative
procedure like thoracotomy for massive haemothoramanagement. There is increased risk of branchial plexus
and lung contusion. In thoracotongxtensive sgery  injury in fracture clavicle with first and second rib
were not required which is supported by manyfracture??
literatures'’
We had three patients of rhino attack. One patients
This simple procedure can be readily performed ifad open sucking chest wound presented in shock state
health post level that can be performed by trainednd managed in emergency department.
medical oficer, which is in favour with other studiés.
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The presence of complications has an impact on thajury , patients can be treated effectively with good

final outcome of patients presenting with chest injuryoutcome. In case of associated extrathoracic injury ,

In this study we had 17% of complication which weremultidisciplinary approach is essential for good

minor in nature. Most patients had minimal amount obutcome. More attention should be given to associated

pleural fluid collection out of which one developedhead injury patients to reduce mortalityrgent

empyema and treated by tube thoracotomy

preventive measures targeting at reducing the

The overall mean length of hospital stay in this studyccurrence of road traffic accident is necessary to

was lower compared to that reportediit et al in

reduce the incidence of chest injuries in this region of

India and Monafisa K Lema in Tanzania and in the Chitwan.

Nigerian studyThe long period of hospital stay in our

study was noted in patients with blunt chest injuriesR ef er ences

and those associated with long bone fractures of uppér
and lower limbs. The length of hospital stay is an
important measure of morbidiggstimates of length of
hospital stay are important for financial reasons, and.
accurate early estimates facilitate better financial
planning by the payers.

3.
Nearly half of the patients were treated in ICU out of
which eight patients were treated in ventilator with
minor air leak in one patient that resolved quickly
The overall mortality rate in this study was 03%
comparable to that found in Nigeria and in other study.
but relatively lower than that reported in other studiés.

The reason for low mortality rate in the present study
Is that most of the patients were not severely injured.
except when there was a major associated extra-
thoracic injuryThey responded favorably to measures
that were well within the competence of CTVS
residents. 6.

Conclusion

Thoracic injury iscommon injury in patients with&R 7.
and fall from height. Depending upon the mode of
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