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ABSTRACT

Objective: To evaluate the different lines of management of penetrating
chest trauma and determine the indications of thoracotomy in patients
sustaining penetrating chest trauma.

Material and Methods: A prospective study was conducted at the
Department of Cardiothoracic Surgery; Postgraduate Medical Institute Lady
Reading Hospital, Peshawar from May 1996 to April 1997.

One hundred and twenty patients presenting with penetrating chest trauma
were included. Those patients who had blunt chest trauma or associated
injuries to the spine, abdominal viscera, head and neck and extremities
were excluded from the study. All these patients were resuscitated and
evaluated on arrival to the hospital. The patients were individualized on
the basis of clinical parameters and grouped as stable and unstable. After
haemodynamic stabilization decision regarding surgical intervention was
made on the basis of clinical feature and radiological examination. In this
manner patient were grouped as those requiring conservative management
or surgical intervention.

Results: Out of 120 patients, conservative management was adopted in
12 patients (10%). Thoracostomy tube was placed in 110 patients (91.66%).
Only 12 patients (10%) underwent early Thoracotomy, 3 for massive
hemothorax and lung laceration, 4 for evacuation of clotted hemothorax,
2 for removal of foreign body (bullet) in the lung parenchyma, and one
each for empyema, chylothorax and diaphragmatic laceration. Two patients
out of three died after emergency thoracotomy. Over all mortality was
2.5% (3 patient out of 110).

Conclusion: Early thoracotomy has a definite role both in emergency
situations and for vartous complications resulting from penetrating chest
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trauma. Adequate initial line of management of penetrating chest injuries
will minimize life threatening complications.

Key words: Chest trauma penetrating thoracotomy complication.

INTRODUCTION

The problem of dealing with penetrating
chest injuries is one of the oldest. Hippocrates
stated that all wounds of the heart were
deadly. Paumus Aegineta in 1846 very
poetically described the venting of pericar-
dial tamponade (Wall et al; 1996)". In 1906
Spandaro described left anterolateral thora-
cotomy; today the incision of choice for
emergency access to the heart and left hemi
thoracic cavity. Prior to the 20" century the
mortality rate from penetrating chest trauma
was more than 50%. Over the last century
there has been considerable improvement in
management due to availability of positive
pressure ventilation, proliferation and intro-
ductign of broad spectrum antibiotics;
advent of radiologic techniques, introduc-
tion of emergency thoracotomy and the
development of post operative surgical
intensive care units (Richardson et al; 1996)2.

Penetrating chest injuries continue to be
associated with high mortality reflecting the
importance of intra thoracic viscera which
are at risk following penetrating chest
trauma. Management ranges from observa-
tion, tube thoracostomy, to early Thorac-
otomy.?

Trauma deaths result from chest injuries
in 25% of cases.” Penetrating chest injury
occurs when there is communication be-
tween intra thoracic visera and the environ-
ment.! After initial clinical evaluation, the
insertion of tube thoracostomy, monitoring
of blood loss, and evaluation of chest
roentgenograms, one should be able to
select 10-15% of patients who require urgent
thoracotomy.**¢ The main indications for

emergency thoracotomy are life threatening
conditions which must be diagnosed or
excluded. These include massive hemotho-
rax, cardiac tamponade, and tracheobronchial
injuries.” Emergency thoracotomy in massive
hemothorax is considered in patients having
initial output in excess of 1500 ml after chest
intubation or more than 200 ml per hour for
consecutive three hours, accompanied with
hemodynamic compromise.®*

Almost all patients who reach hospital
alive should survive if managed appropri-
ately. Early recognition and timely treatment
of warious life threading injury; better
resuscitative measures, pericoperative care
and skillful surgical procedures can signifi-
cantly affect the outcome of these patients.'®
Moreover the key to improved outcome lies
in rapid transportation to adequate emer-
gency care by the quickest available mea-
sures.’!

There is still a group of patients who will
need early surgical intervention either for
missed injuries or complications. These
include clotted hemothorax, chylothorax,
diaphragmatic tear and empyema.'>"

The purpose of this study was to
analyze and evaluate the role of thoracotomy
both in emergent situations and for later
complications.

MATERIAL AND METHODS

A prospective study was carried out
from May 1996 to April 1997 at Cardiothoracic
Surgery Department Lady Reading Hospital
Peshawar.

The aim was to analyze the management,
to know the role of early thoracotomy, and
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outcome in our circumstances. This study
included only patients having penetrating
chest injury, irrespective of age and sex of
individual, but excluded those with blunt
chest injuries, or associated injuries to head
and neck, abdomen or extremities.

All the patients were admitted through
accident and emergency department at Lady
Reading Hospital Peshawar and managed in
the general ward and intensive care unit of
cardiothoracic department.

All these patients were resuscitated and
evaluated in the form of primary and
secondary survey. Every hemodynamically
stable patient was exposed to radiological
examination of the chest which frequently
showed the nature of injury such as
hemothorax or hemopneumothorax. In 8
patients the site of injury, trajectory of the
missile and hemodynamic condition guided
us to do echo cardiography to exclude
cardiac injuries.

The initial line of treatment of every
symptomatic patient due to pleural collection
was in the form of chest intubation. They
were closely monitored, recording their vital
signs (Pulse, Blood Pressure and respiratory
rate), and the drainage in the tube along with
the clinical condition was used as a guide
line, whether to observe the patient or
proceed to thoracotomy.

Thoracotomy was indicated in 12 cases.
Three patients were diagnosed as massive
hemothorax and underwent emergency tho-
racotomy. After endotracheal intubation and
establishment of large bore venous line, left
anterolateral thoracotomy was performed
through the fifth intercostal space for
suspicion of cardiac tamponade while pos-
terolateral thoracotomy through sixth inter-
costal space was performed for lacerated
lung, tracheobronchial or esophageal inju-
ries. Pleural cavity was evacuated of collec-
tion and the nature of injury identified.
Prophylactic antibiotics were administered.

The cause of massive hemothorax continu-
ous bleeding were usually intercostals
vessels injury or pulmonary parenchymal
bleeding and air leak. Hemostasis was
secured with over running sutures,

Four cases were diagnosed as clotted
hemothorax and confirmed by CT Scans;
evacuation of clotted hemothorax and deco-
rtications were done. Two symptomatic
patients underwent thoracotomy for removal
of foreign body (bullet) in the lung paren-
chyma. Diaphragmatic injury was suspected
in those who had penetrating chest trauma
in close proximity to the diaphragm. Proxim-
ity to the diaphragm was assessed when the
penetrating injury was located at the level of
fourth inter costal space anteriorly and sixth
rib posterolaterally. One case underwent
thoracotomy for diaphragmatic injury, one
each for chylothorax, empyema drainage and
decortication. Two layer closure of diaphrag-
matic  tear was performed using non
absorbable sutures while thickened parietal
and visceral peel was removed for full
expansion of trapped lung during decortica-
tions.

RESULTS

This study included 120 patients. There
were 95(20.83%) males and 25(20.82%) fe-
males with male to female ratio of 3.8:1. All
patients were adult. Their mean age was 28
years. Analysis of data revealed that
gunshot wounds were more common then
stab wounds. There were 105 patients with
missile injury (85 gunshot wound and 20
straybullets} 4 stab wounds while 1 patient
required admission for steel bar injury.
(Table 1)

Right chest injury was more common
than left (76:39), while there were three
transmediastianal and 2 bilateral chest inju-
ries. Out of 39 left sided injuries 20 were with
GSW, 8 with stray bullet; 10 with stab
injuries and one with steel bar injury. Right
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MECHANISM
£2L ] FALT ind ek
a. Gunshot wound 85 (70.82%)
b. Stray bullet 20 (16.60%)
B Stab Wound 14 (11.66%)
C Steel Bar 1 (0.83%)
TABLE -1

Gunshot
Wound

Stab
Wound

side chest injuries included 60 GSW; 12 due
to stray bullets and 4 stab wounds. Two

bilateral and 3 transmediastinal were gunshot
wounds (GSW) (Table 2)

Steel Bar

Stray
Bullet

Clinical examination and radiologic insti-
gations showed 78 patients with hemothorax,
25 with hemopneumothorax, 5 lung contu-
sions, 4 chest wall injuries and only 1 having
chylothorax. (Table 3)

These patients were individualized de-
pending upon the clinical condition and type
of injury. One hundred and ten patients were
initially treated with tube thoracostomy who
presented with variable clinical conditions
including 78(65%) hemothorax; 25(20.83%)
hemopenumothorax; 5(4.16%) pneumothorax
and 1(0.83%) chylothorax, Three patients
who continued to bleed after placement of
tube thoracostomy and were hemodynami-
cally unstable (tachycardia; hypotension
and/or respiratory distress) proceeded to
emergency thoracotomy. Two patients out of
three died after emergency thoracotomy.
Surgical exploration revealed extensive lac-
eration of left lower lobe, left dome of
diaphragm and spleen. In one patient who
survived emergency thoracotomy, intercostals

LOCATION OF INJURY

MECHANISM LEFTSIDE RIGHT SIDE BILATERAL/TRANSMEDIATED
Gunshot wound (GSW) 20 (23.5%) 60 (70%) 2 Bilateral
Stray Bullet 8 (40%) 12 (60%) 3 transmediated
Stab Wound 10 (71.4%) 4 (28.5) 0
Steel Bar 1 (100%) 0 (H]
Total 39 (32.5%) 76 (63.3%) 5 (4.16%)
TABLE - 2
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TYPES OF INJURIES NO/PERCENTAGE
Hemothorax 78 (69)
Pneumothorax 5 (4.16)
Hemopneumothorax 25 (20.83)
Lung contusion 5 {4.16)
Chest Wall Injury 4 (3.33)
Pericardial injury 2
Chylothorax 1 (.83)

TABLE - 3

Typesofjuries, 2 ___ Types ofiejuries, 1

—

Types of injuries, 4 =",
e

Typss dtingursns, 8/

D Hemathorax

B Preumathorax
OHemopneumothorax
GLlung cantusion

= Chest Wall injury

= Poricardial injury

Tupos ol ajutios. 8 AChytathorax |

vessels were profusely bleeding. Over sew-
ing sutures controlled bleeding. Nine pa-
tients underwent thoracotomy who devel-
oped various complications or had missed
injuries (Table 3 & 4)

Three patients who continued to bleed
after chest intubations and were hemody-
namically unstable proceeded to emergency
thoracotomy. Early thoracotomy was also
performed in 9 patients who developed
various complications or had missed injuries.

DiscussioN

Chest trauma is one of the most common
causes of major injury leading to death. Very
few studies site specific incidence and
epidemiology of penetrating chest injuries,?

Stab and gunshot wounds are respon-
sible for majority of the patients with
penetrating thoracic wounds. In our series
gunshot wounds (GSW) were observed in
87.5% and stab injuries in 12.44% of patients.
Hanif et al*' reported an equal incidence for
gunshot and stab injuries. The high inci-

dence of gunshot wounds in our study is
because of the easy availability and indis-
criminate use of weapons on various
occasions, cultural and tribal traditions.
Males are more often involved in penetrating
chest injuries. In our series male to female
ratio was 3.8:1(95/25). Other studies'®* have
reported the same incidence.

Right sided wounds were more common
(63.33%) than those on the left side
particularly wounds due to missiles injuries,
the reason being the fatal nature of these
injuries where most of the patients, died
before reaching hospital. Other series'®#
noted a higher incidence of left sided
penetrating chest injuries. In these series it
is observed that the victims are equally
inflicted by gunshot and stab wounds
irrespective of side of the chest. Unavailabil-

DIFFERENT LINES OF MANAGEMENT

GROUP OF PATIENTS NO
Expectant (conservative) 10
Tube thoracostomy 110
Thoracotomy

a. Emergency massive hemothorax 30
b. Massive hemothorax 3

c. Clotted hemothorax 4

d. Recurrent hemoptysis 2

(foreign body; bullet)

¢. Empyema 1

f. Chylothorax 1

g. Rupture diaphragm 1
TABLE - 4

Typan of inguiries, 1
Types of injurtes, { ==

Types -fl!'v-lm;,l*‘
Trpes of infurien. 2 7
Tymes cliujums.fl‘y

Types of mjurien. 3~

nerax @b » wthe
DIReturrens haim spbyuiv - R pyama
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O Crattnd NEm#theran
| Crysathoras

JPMI vol. 1501)




A ProspecTive STupy oF PENeTRaTING CHEST TRauMa anD EvaLuamion of RoLe oF THORACOTOMY

ity of trained medical services at the scene
and failure of prompt transportation in our
circumstances are the factors resulting in
death of critically left sided chest injuries
before reaching hospital.

Hishberg et al'® have stressed upon the
reliability of meticulous clinical and physical
examination of the patients to establish
diagnosis and institution of treatment. Oth-
ers?! have stressed upon the role of chest
radiography, fluoroscopy and echocardio-
graphy. All patients in our study were
exposed to radiological examination and in
only eight patients echocardiography was
performed because of increased clinical and
radiological suspicion of cardiac injuries.
Demetriades et al'’ and other in investiga-
tors'*'¢ recommend tube thoracostomy as
the initial line of management apart from
resuscitation and hemodynamic stabilization.
They reported 85% of patients being treated
initially by tube thoracostomy. Our results
are comparable to their observation. One
hundred and ten patients (91.6%) were
intubated resuscitated and observed.

In small number of patients with he-
mothorax, continued haemorrhage after tube
thoracostomy will occur*"', Thoracotomy
is required to provide hemostasis. Many
formulas have been suggested but surgery
is usnally recommended if bleeding contin-
ues in amount that exceeds 200 mi/hour for
more than 4 hours, accompanied with
hemodynamic compromise. Out of one
hundred and twenty patients; in our study;
three (2.5%) were converted to emergency
thoracotomy. Mansoor et al® and other
studies’™ reported higher (10-15%) incidence
of emergency thoracotomny. The lower inci-
dence of emergency thoracotomy in our
study might be due to lack of on scene
medical facilities and prompt transportation
of seriously injured patients requiring emer-
gency thoracostomy, who die on their way
to hospital. In two of our patients continued
haemorrhage was secondary to intercostals

artery injury while one also had splenic and
diaphragmatic injury. Suture ligation and
diathermy successfully arrested bleeding.

Thoracotomy is also required for com-
plications or missed injuries. These include
clotted hemorthorax, empyma, chyiothorax
and rupture diaphragm. Smith et al** found
that 18% haemothorax initially treated with
tube thoracostomy developed clotted he-
mothorax and 39% of these patients even-
tually required decortications. They believe
that early evacnation of hemothorax is of
paramount importance in the prevention of
empyma. This was done in 4 of our cases.
Empyma occurs in 2% to 5% of thoracic
injuries**!? and residual heamothorax is
thought to be a contributing factor. In our
series one patient required decortication for
empyema. Two symptomatic patients who
had hemoptysis one with chylothorax and
one rupture diaphragm also required thora-
cotomy. In summary our experience sug-
gests, that majority of patients sustaining
penetrating chest trauma can be managed by
initial resuscitation and tube thoracostomy.
Moreover thoracotomy has a definite role in
a group of patients who continue to bleed
after tube thoracostomy or later present with
missed injuries or complications.

CONCLUSION

Penetrating thoracic trauma is a major
cause of morbidity and mortality. Reduction
in morbidity and mortality depends on
avoidance of complications as well as early
diagnosis of major injuries. Early thorac-
otomy is indicated for severely lacerated
lung, clotted hemothorax, empyema, chy-
lothorax and diaphragmatic injury.
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