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Penetrat ing chest injuries in civilian practice 
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Ibadan and the University of Ibadan, Ibadan, Nigeria. 

S u m m a r y 
The purpose of this retrospective study is to show the pattern 
of penetrating chest injury, methods of management and the 
outcome. We reviewed all consecutive penetrating chest injured 
patients admitted to the Cardiothoracic Surgical Unit of the 
University College Hospital, Ibadan between May 1975 and 
April 1999. We found that 597 patients had penetrating chest 
injuries. This was 3 1 % of all chest injuries treated. To analyse 
pattern of injuries, period of s tudy was divided into 2 periods of 
12 years each. May 1975 to April 1987 (Group A) and May 
1987 to April 1999 (Group B). Mean ages of the patients in 
group A and B were, respectively, 27 ± 12.5ycars and 48 ± 10.2 
years; male: female ratio for the 2 groups were 20:1 and 17:1, 
respectively. The main mechanisms of injury were gunshot 
wounds (GSW) in 364 patients (61 %) and stab wounds (SW) in 
214 patients (35.8%). T h e ratio of G S W to SW was reversed for 
the 2 periods, 1:3 for group A and 7:1 for group B. Nine patients 
died during resuscitation. Four hundred and eleven patients of 
588 patients (69 .9%) were managed conservatively. Sixty-five 
(11.1 %) by clinical observation and 346 (58.8%) by closed tho-
racostomy drainage. Mortality among the conservatively man-
aged was 2.2%, morbidi ty was 18.2% (75 out of 411 patients). 
Ninety patients had early major surgery, 75 had late major sur-
gical management of complication of conservative management. 
The operative mortali ty was 2 2 % (in 39 patients). The determi-
nant of mortality were haemorrhage, respiratory insufficiency 
and sepsis. We conclude that penetrating injury is a third of 
chest injuries we see. It is commoner in men and currently in-
volves the older age g roup and it is most frequently inflicted by 
gunshot. Majori ty may be managed conservatively with low 
incidence of complications. Prompt major surgery limits mor-
tality among the salvageable. 
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R£sum6 
Le but de cette etude retrospective etait de montrer un exemple 
d'une blessure de poitrine penetrant, Ies methodesd 'en s'occupcr 
et le resultat.On avait fait une revue de tous les malades avee une 
blessure de poitrine penetrant admis au service cardiothoracique 
chirurgical du college hospitalier universitaire d ' Ibadan entre le 
moisdemai 1975 et d 'avr i l 1999. On avait decouvert que 597 
malades avaient des blessures de poitrine penetrant. Cela reponds 
au 31% des blessures de poitrines soigne. Pour analyser les 
types des lesions, la dure d 'd tude etait divisee en 2 periodes de 
12 ans par periode a savoir: de mai 1975 a avril 1987 (Groupe A) 
et de mai 1987 a avril 1999 (Group B). Les moyennes ages des 
malades en groupe A et B etaicnt 27 ± 12,5 ans et 48 ± 10.2 ans 
respcctivement;la proportion homme:fcmme pour les 2 groupes 
ctaient 20: et 17:1 Les causes principales de blessure dtaient, 
blessure de balle (BDB) en 364 malades (61%) et blessure de 
poignard (BDP) en 214 malades (35,8%). La proportion BDB 
a BDP 6tait renversee pour les 2 periodes, 1:2 pour le groupe A 
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et 7:1 pour le groupe B. Ncuf, malades sont morts pendant la 
rcanimation. Quatre-ccnt-onze malades entre les 588 malades 
(69,9%) ont 6te manie conventionncllement. Soixante-cinq 
(11,1%) a travcr I'obscrvation cliniquc et 346 (58,8%) par un 
drain thoracostomiquc clos. La mortality parmi ceux qui ont etc 
manids conventionnellement dtait 2,2%, la morbidite etait 18,2% 
(75 des 411 malades). Quatrc-vingt dix-neuf malades avaient 
subi un chirurgic principale tres tot, 75 ont eu une chirurgie 
principalc tardive de complication en provenance de traitements 
conventioncls. La mortality operationelle <Stait 22% (parmi 39 
malades). L'hdmorragic, Finsuffissance rcspiratoire et le sepsis 
etaicnt les determinants de la mortality. Nous concluons que la 
blessure penetrant reponds a un tiers des blessures de poitrine. 
C'est plus frequent chcz les hommes et cela implique actuellement 
les hommes ages et e'est plus frequentement caus£ par des coups 
de fus i l . Dans p lupa r t de cas , ce la peut e t r e m a n i e 
conventionellement avee un taux de complications baissees. La 
chirurgie principale fait tres tot reduit la mortalite parmi ceux 
qu 'on peut sauver. 

Introduction 
Chest injuries are being seen with increasing frequency in urban 
hospitals [1]. However, hospital data, do not reflect the true 
spectrum and extent of the problem. This is partly accounted 
for by the fact that some of the injuries to the chest are instantly 
fatal. The outcome of a patient with penetrating chest injury 
also depends on the availability of first aid, the speed of evacu-
ation from site of injury and the distance to the nearest meaning-
ful emergency medical care [2,3]. Not all penetrating injuries of 
the chest require surgical operation [4]. The conservative man-
agement of such injuries has evolved mainly as a result of im-
proved management and understanding of penetrating chest in-
juries [5,6]. Most of the penetrating injuries in civilian practice 
are usually secondary to low-velocity missiles or stab would 
[7,8,9]. 

The purpose of this retrospective study is to show 
the pattern of penetrating chest injury, methods of management 
and the outcome in a cardiothoracic unit over a 24-year period. 

Clinical materials and methods 
We reviewed all consecutivc penetrating chest trauma patients 
admitted to the cardiothoracic surgical unit of the University 
College Hospital, Ibadan, between May 1975 and April 1999. 

The data reported here were accumulated from the 
following sources: the inventory of all the units admissions and 
treatments, review of the weekly units service activities, a re-
view of the operative log books and postmortem records. No 
one source was complete. Duplicate entries were eliminated and 
differences adjudicated. Data extracted for analysis included de-
mographics, mechanism of injury, type of injury, associated 
cxtrathoracic injury, methods of management and outcome. 

Management at the emergency department of the 
University College Hospital, Ibadan, included the triage, the 
initial restoration of blood volume, creation and maintenance of 
pa t en t a i r w a y s and t r ea tmen t of a s soc ia t ed in ju r i e s . 
Multidisciplinary-based treatments are initiated by appropri-
ate referrals. 
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The standard method of initial managements o f chest 
trauma patients in our unit over this period remains uniform. 
After the initial resuscitative measures, decisions as to the ne-
cessity for intercostal tube placement without x-ray conf i rma-
tion of hemo or pneumothorax depends on the clinical status of 
the patient. Patients were placed on clinical observation for 12-
24 hours in the acute phase. Patients with clinical/radiologic 
evidence of hemo or hemopneumothorax following penetrat ing 
lung injury underwent intercostal tube thoracostomy, done as 
an emergency. Under local anaesthesia, a multifenestrated num-
ber 36 or 38 argyle chest tube or the drainage tube of *AIdon ' s 
Urobag was inserted through the fifth, six or seventh intercostal 
space within the mid-axillary line. The tube was directed poste-
rior and superior, and secured with number one silk. The volume 
of blood retrieved on insertion was assessed and subsequently 
patients are followed carefully for evidence of continued hemor-
rhage, persistent air leakage and adequacy of intrathoracic fluid 
and air evacuation. All patients had additional X-ray for radio-
graphic confirmation of tube placement, and were treated with 
intravenous antibiotics. 

R e s u l t s 
Five nundred and ninety-seven patients with penetrating chest 
injuries were managed by the unit during the 24-year period. 
This constituted 31% of all chest injuries admitted and treated 
by the cardiothoracic unit during the period. 

To simplify the analysis of the pattern, the period of 
study was divided into 2 periods of 12 years each, May 1975 -
April 1987 (Group A) and May 1987 - April 1999 (Group B). 
During the period, 553 (92.6%) patients were transported by 
non-ambulance conveyances. This suggested minimal, uninformed 
or no first aid before arrival at the University College Hospital. 
The remaining 44 (7.4%) patients were transported by ambu-
lances. 

The ages of the patients in group A ranged between 
12 and 66 years (mean 27 ± 12.5 years) and for group B ranged 
between 16 and 70 years (mean 48 ± 10.2 years). The frequency 
distribution of ages by percentage among patients with pen-
etrating chest injuries is shown in the figure. The male:female 
ratio for the two groups, 20:1 and 17:1 for group A and B, 
respectively, was similar. 

F R E Q U E N C Y O l S r * I B U T © N OF AGE BV P E R C E N T A G E 
A M O N G PATIENTS W t l H F I N E T R A T l N C C H E S T 
I N J U R I E S WMOS£ A C E S W E R E K N O V N 

wounds (SW). Other mechanisms of injury included, ira 
mcnt injuries, explosives and animal attacks. However, the 
of the G S W to S W was reversed for the 2 periods, 1:3 forg 
A and 7:1 for g roup B. The mechanisms of injury are shea 
Tabic I. The injury by explosives was due to gas cylinder a 
s ions in 2 welders and the third happened to a petrol attcn 
in a gas station. Horned animal attacks were the cases of 
etrating injuries in 4 children and 2 adults. 

T a b l e 1: Mechanisms of injury in 597 penetrating woun< 
of the chest. 

Group A Group B 
Mechanism 1975-1987 1987-1999 

Stab w o u n d s 134 80 
Gunshot wounds 45 319 
Impalement injuries 4 6 
Explosives - 3 
Others 
Animal attacks 5 1 

Nine patients died during resuscitation, the cause 
death were thoracoabdominal injuries, haemorrhage and x 
respiratory failure. Five hundred and eighty-eight patients v> 
treated. The method of management included clinical obser 
tion of the chest status and various surgical procedures. (Ta 
2) 

T a b l e 2: Management of 588 patients with penetrating 
throracic injuries 

Mode of Managemenet Number of patients 
n (%) 

There were, on the whole , 364 patients (61%) with 
gunshot w o u n d s ( G S W ) and 214 patients (35 .8%) with stab 

Conservative 411(69.9) 
Observed 65(11.1) 
Closed thoracostomy tube drainage 346 (58.8) 

Operat ive 177(30.1) 
Thoracotomy 138(23.5) 
Laparotomy 22 (3.7) 
Laparotomy-Thoracotomy 7(1.2) 
Sternotomy 6(1.0) 

Others 
Trap-door incision 4 (0.7) 

Eighty-one patients were initially managed by clinia 
observations. This mode of management was used because th 
patients were initially clinically stable. The causes of the ches 
injuries among these 81 patients were buck-shots, 55 patient 
(67.9%), stab wounds, 20 patients (24.7%), local lead bulle 
(Hausa version), 4 patients (4.9%) and high velocity bullet 
wound, 2 patients (2.5%). Nine of these (11.1%) had subcut* 
neous emphysema and II patients (13.5%) had associated 
extrathoracic trauma. Six of the l a t t e r subsequently required ab-
dominal surgery and evacuation if clotted haemothorax. Ten other 
patients (8.1 %) managed initially by clinical observation, sub-
sequently developed haemo or haemopneumothorax significant 
enough for the institution of CTTD. On the whole, 65 of the SI 
patients initially managed by clinical observation (11.1% of all 
588 survivor) were treated by only clinical observation. There 
was a mortality of 9 (1 1.1 %) among this 81 patients. In 6 pa-
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ticnts it was related to the associated abdominal injuries, 2 pa-
tients died of massive pulmonary embolus and one patient died 
f rom h a e m o p t y s i s s e c o n d a r y to i n f e c t e d p a r e n c h y m a l 
haematoma. 

Six (1 .2%) of the remaining 507 patients proceeded to 
major surgery without C T T D while 501 (85.2%) had initial 
CTTD. The total number of C T T D out of 588 patient was 511 
(S6.9%), this included the 10 patients who were initially man-
aged by clipical observation. Ninety (18%) of these needed early 
major surgery. Three hundred and forty-six patients (58.8%) 
had CTTD as the defini t ive treatment (table 2). Seventy-five 
(15%) needed late major surgery for the management of compli-
cations of conservative management . The mortality among the 
conservatively managed group was 2 .2% (9 out of 411 patients). 
Morbidity was 18.2% (75 out of 411 patients). 

The thoracic indications for surgery and outcome arc 
summarized in Table 3. The extrathoracic organs involved in 
association with penetrat ing chest injuries in 33 patients are 
summarized in Table 4. There were 29 thoracoabdominal inju-
ries, constituting 4 .9% of all managed penetrating chest injuries. 

Table 3: Thoracic indications for surgery and outcome 

No. of Deaths 
Patients n (% within 

-Indications Procedure (n) each group 

Immediate T 2 2 
Resuscitative 

Early (within 24 hours) 
Haemorrhage T 55 14 (25.5) 
Diaphragmatic injuries L 16 7 (43.8) 
Praecordial-Neck ST/TD 10 4 (40.0) 
Tracheobronchial injuries T 2 0 

(TBI) TD/SI 2 0 
TBI Oesophageal injury T 2 0 

Late (after 24 hours) 
Clotted haemothorax T 38 0 
Fibro thorax T 21 0 
Empyema T 16 0 

T = Thoracotomy, L = Laparotomy. Laparotomy followed by 
Thoracotomy. ST = Sternotomy. TD = Trapdox incisions 
SI = Sternocleidomastoid incision for neck exploration. 

Table 4: Extrathoracic organs involved in 33 patients with 
penetrating chest injuries 

Organs No. of patients 

Liver 17 
Spleen 12 
Stomach 10 
Small intestine 8 
Colon 5 
Kidney 4 
Neck 2 
CiliacAxis 2 
Superior mesenteric artery/vein 4 
Spine 4 
Common iliac vessels 2 
Axillary artery 2 

These thoracoabdominal injur ies were 32 .2% of 90 patients 
treated by emergency ma jo r operat ions and they determined 

some of the operative approaches employed. The commonest 
extrathoracic organs involved were abdominal and included the 
liver, spleen and stomach. 

The operative mortality was 22% (in 39 patients). 
The mortality occurred among patients who had immediate or 
early surgery and was highest (43.8%) among patients with 
thoracoabdominal injuries (Table 3). 

The morbidities related to the major surgical interven-
tions included wound infection (20 patients), atelectasis (12 
patients), subphrcmic abscess (11 patients), respiratory failure 
(5 patients) and hcpato-rcnal failure (3 patients). The complica-
tions associated with penetrating chest injuries in this series are 
summarized in table 5. The commonest of tfiese were atelectasis 
and haemor rhage but the de te rminants of mortal i ty were 
haemorrhage, respiratory insufficiency and sepsis (Table 6). 

T a b l e 5: Complications of penetrating chest injuries 

Complications Number 

Atelectasis 71 
Haemorrhage 58 
Recurrent pneumothorax 17 
Respiratory insufficiency 24 
Wound infections 20 
Clotted Haemothorax 38 
Empyema thracis 21 
Fibrothorax 29 
Subphrenic Abscess 11 
Hepato-Renal failure 3 

T a b l e 6: Causes of 46* deaths in patients having penetrating 
chest injury 

Causes of death No. 

Haemorrhagic/Hypovolemic shock 28 
Respiratory insufficiency 24 
Multiple organ failure 9 
Sepsis/abscess 6 

*Many of the patients had combinations of these causes 

Discuss ion 
Penetrating injuries of the chest arc less common in our practice 
in comparison to blunt chest injuries throughout the entire pe-
riod of study. Most penetrating chest wounds are secondary to 
social violence and are preventable [10]. This factor, among 
others, can determine and therefore alter the incidence of pen-
etrating chest injuries over a period of time. In a large epidemio-
logical survey [8], 9 0 % of the patients sustained penetrating 
chest injuries, while similar reviews [10,11] presented blunt chest 
t rauma as most dominant causes of chest injuries. The preva-
lence of type of chest injury depends on the interplay of the 
local socio-economic and geographical factors. Age, sexual dis-
tribution of certain mechanisms of injuries and catchments areas 
arc other factors involved in the relative frequency and distribu-
tion of penetrating chest wounds [ 12,13]. In our study, the two 
twelve-year period each reflected periods of social violence. 
The group A violence occurred in the political violence era with 
extensive inter-party thuggery, involving the young, viable pro 
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p o r t i o n o f t h e N i g e r i a n m a l e p o p u l a t i o n . T h e i n s t r u m e n t s o f 
c o n f l i c t w e r e m a i n l y s h a r p , p o i n t e d i n s t r u m e n t . T h e g r o u p B 
v i o l e n c e w e r e c o n c u r r e n t w i t h i n c r e a s e in s p a t e o f a r m e d r o b -
b e r y r e l a t e d t o u n e m p l o y m e n t . T h e w e a p o n o f a t t a c k w e r e 
m o s t l y l o c a l l y m a n u f a c t u r e d g u n s . T h e p o p u l a t i o n at r i s k in t h e 
l a t t e r g r o u p w e r e m a i n l y p e r s o n s w i t h p r o p e r t y h e n c e t h e o l d e r 
m e m b e r s o f t h e p o p u l a t i o n . 

T h e major i ty of the patients had unsupervised trans-
portat ion. Rapid t ransportat ion and improved prehospital man-
agement of t rauma vic t ims contr ibutes to the number of survi-
vors w h o arr ive at t r auma centers [14,15,16]. That only 9 pa-
t ients d ied du r ing resuscitat ion suggests that majori ty died at 
scene of acc iden ts or injury due to lack of coordinated regional / 
state/ local gove rnmen t t rauma services. Establishment of emer-
g e n c y medica l services improves salvage rates and increases 
n u m b e r o f t reated pat ients [8,15]. This factor also altered the 
sever i ty of in jur ies w e treated. The improvement in ambulance 
serv ices will increase the number of survivors who will arrive at 
ou r hospi ta l s and will alter the severity of the injuries we will 
t reat . 

Urgen t needs of acutely injured patients are those of 
a d e q u a t e vent i la t ion, circulation and blood volume. Penetrating 
chest in ju r ies may , in addit ion result in ventilatory failure f rom 
hypoven t i l a t ion , secondary to massive air leakage or volume 
loss d u e to compress ion f rom tension pneumothorax or large 
h a e m o t h o r a x [5]. Circula tory failure may be caused by exsan-
gu ina t ion or myocard ia l ischemia [2,6]. However, majority re-
qu i r e e i the r . c lose observat ion with continuous monitoring of 
vital s igns and serial chest radiographs or early tube thoracos-
t omy , v o l u m e replacement and airway management [5,7,9]. The 
p ropo r t i on of pat ients treated with this method in the literature 
r anged be tween 7 5 . 6 % and 9 1 % [1]. In our series the corre-
spond ing value of 70 .9% accords well with this range. Our lower 
va lue m a y be part ly responsible for increased morbidity in our 
ser ies , wh ich increased the indication for late thoracotomy. The 
overa l l mor ta l i ty of the patients who had conservative manage-
m e n t o f their penetra t ing chest injury is 2 .2%, which is within 
the r ange of 0 . 4 % [7] and 2 .3% [1]. Sited in the literature. While 
the mor ta l i ty in our series fo l lowing conservative management 
resul ted f r o m int raabdominal injuries, the reported causes of 
dea th listed in the li terature among the conservatively managed 
w e r e head in jury , irreversible hypovalemic shock, pulmonary 
e m b o l i s m and respiratory failure [1,5,6]. This finding stresses 
the impor t ance of repeated evaluation among patients under 
conserva t ive managemen t for early detection of changes in clini-
cal s ta tus . 

Assoc ia ted injur ies and other co-morbidit ies are im-
por tan t r isk fac tors for death among patients managed conser-
va t ive ly [5 ,7 ,17,18] . T h e aetiological factors involved in the 
compl i ca t i ons a t tending the conservat ive methods have been 
wel l s tudied. Atelectasis has been associated with the pain of 
chest injury, prolonged intercostal tube drainage also causes pain 
w h i c h p reven ts deep breathing and coughing [19]. Empyema 
thorac i s compl ica t ing re-inserted intercostals drainage tube and 
p ro longed pleural d ra inage are consequent upon bacterial con-
tamina t ion , incomple te dra inage of pleural space and the pres-
e n c e of a foreign body [ 19,20,21 ]. The presence of these factors 
have inf luenced the incidence and distr ibution of these compli-
ca t ions in our series and others in the literature [20,21]. Early 
evacuat ion o f clotted haemothorax has been our practice and 
this when d o n e within the first 7 days is an easy procedure 
th rough a l imited t ho raco tomy [21]. Delayed evacuat ion of 
f iaemOthorax b e y o n d 4 - 6 w e e k s fo l lowing injury produces 

fibrobrothorax, which requires a more difficult decortication [22]. 
In our experience, longer delay was attended by poor reexpansion 
of the lung. 

The number of patients requiring thoracotomy varies, 
but in several large series [2,5,6,9], they constitute 15 to 25% of 
all pat ients with penetrat ing chest wounds . Our value of 23.5*/« 
accords well with this range. W e practice minimum emergency 
room thoraco tomy (ERT) but the criteria and indications for 
such have been well elucidated elsewhere [3,4,9]. The indica-
t ions for thoraco tomy in our s tudy also conform to standard 
pract ice in the literature [9] 

Penetrat ing w o u n d s of the chest are often associated 
wi th i n t r a a b d o m i n a l i n j u r i e s . T h e repor ted incidence of 
thoracoabdominal injuries varies f rom 10 to 30% with a mortal-
ity of 20 to 2 7 % [7]. Our exper ience also agrees with the re-
ported f inding of increasing number of involved intraabdominal 
organs [7,23,24]. The management of thoracoabdominal injuries 
presents perplexing problems. Most authors now recommend 
approaching the a b d o m e n first unless there is uncontrollable 
evidence that the patient is exsanguinat ing from aortic injury 
[18]. The immedia te life threatening injury in patients who sur-
vived to the hospital are usual ly found in the abdomen [18]. 
This phi losophy inf luenced our surgical approach in some of 
the thoracoabdominal injuries in this study. Most penetrating 
diaphragmatic injuries and associated intraabdominal injuries were 
thus diagnosed intraoperat ively and managed. 

With precordial penetrat ing wounds , we found it pru-
dent to have emergency operat ion without clinical signs or ex-
panding haematoma, as delay in operation accounted for the 
mortalities incurred. Emergency procedures have been found to 
be life saving [2,5,6]. 

W e adopted conservat ive management if major bron-
chus involved was less than one, third of the circumference of 
the bronchus or was limited to a small defect in the membranous 
portion of the bronchus . Th i s approach is in agreement with 
several large series [25,26]. A key indicator of successful con-
servative management possible is the ability to re-expand the 
involved lung and maintain the expansions with a single chest 
tube. W e operated when respiratory distress occurred with suc-
tion to the pleural space or when posit ive ventilation was con-
templated. These are standard indications for repair [2,6]. 

Our experience accords with the fact that penetrating 
injuries to the oesophagus may in majori ty of cases be associ-
ated with airway injuries [27,28] Patients found to have tho-
racic tracheobronchial injury should be considered to be at risk 
for an associated oesophageal injury and should have barium 
swallow and oesophagoscopy [6]. This approach afforded early 
diagnosis and management of the 2 cases of oesophageal injury 
in this study with no morbidi ty nor mortality. A delay in diag-
nosis of thoracic oesophageal perforation beyond 24 hours car-
ries a high mortality rate because a chemical mediastinitis is 
incited with progression to multiple organ failure [2,28]. 

Early, appropriate management of the pleural space 
drainage and maintenance of pulmonary parenchymal toileting 
would limit the overall complications in the s a l v a g e a b l e patients 
with penetrating chest injury. Avoidance of sepsis enhances 
recovery and limitation of the development of multiple organ 
failure [7,20] 

In summary, the majority of patients having penetrat-
ing chest injuries may be managed conservatively with low inci-
dence of complication. Prompt major surgical procedures ap-
propriate for abdominal and thoracic injuries when aggressively 
pursued limit mortality among the salvageable group. 
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