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Abstract
Background: Chest trauma is a catastrophic event that affects large number of
population and leads to morbidity, disability and mortality. The definition of
an occult pneumothorax is uncontested. It is a pneumothorax that was not
suspected on the basis of clinical examination or plain radiography, but was
ultimately detected with CT and usually treated conservatively. We evaluated
the success of selective conservative management of small pneumothorax following stab chest injuries, in Emergency Department patients. Methods: This
prospective study was conducted on 30 adult patients admitted to the emergency department with small traumatic pneumothorax following stab injury.
All enrolled patients (n = 30) were assessed for the following, demographic
data, laboratory investigations, chest x-ray and CT scan. The outcomes measured were discharge safely after successful conservative management, Initial
conservative then invasive measurement. Results: There was a statistically
significant difference between conservative and non-conservative types of
management in the incidence of complications after 1 week follow up (p =
0.001). Conclusion: The majority of asymptomatic small pneumothorax patients following a stab injury can be managed conservatively. Haphazard chest
tube insertion and aging may lead to complications in such patients.
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1. Introduction
Emergency physicians play a vital role in the stabilization and the diagnostic
phase of trauma care. The emergency physician is often the sole physician in attendance during the initial phase of resuscitation; what happens in this period
often determines the outcome of care [1].
The trauma patient has been defined as an injured person who requires timely
diagnosis and treatment of actual or potential injuries by a multidisciplinary
team of health care professionals, supported by the appropriate resources to diminish or eliminate the risk of death or permanent disability [2]. Chest trauma is
a catastrophic event that affects large number of population and leads to morbidity, disability and mortality. Chest trauma is described as blunt or penetrating. The trauma is classed blunt when the chest wall remains intact and penetrating when the integrity of the chest wall is breached. Most penetrating chest
injuries have a mortality rate below 10% [3].
Pneumothorax occurs when air leaks into the pleural space. This air pushes on
the outside of the lung and makes it collapse. In most cases, only a portion of the
lung collapses [4]. Patients commonly have pleuritic chest pain, dyspnea, tachypnea, and tachycardia. Breath sounds may be diminished and the affected
hemi thorax hyper was resonant to percussion-mainly with larger pneumothorax. Pneumothorax may be described as simple pneumothorax or tension
pneumothorax. It can also be classified as open, closed and occult pneumothorax. Positive pressure ventilation can convert an occult pneumothorax to a tension pneumothorax.
The definition of an occult pneumothorax is uncontested. It is a pneumothorax that was not suspected on the basis of clinical examination or plain radiography, but was ultimately detected with CT and usually treated conservatively
[5]. A small, uncomplicated pneumothorax may quickly heal on its own. When
the pneumothorax is larger, it needs insertion of an intercostal tube [6]. British
thoracic guidelines define a large pneumothorax greater than 2 cm width at the
level of the helium in chest x ray.
Chest X-ray remains the standard test for diagnosis of thoracic trauma in the
Emergency Department. Serial chest radiographs every 6hrs on the first day after
injury to rule out pneumothorax is ideal, but two or three chest X-ray taken
every 4 - 6 hrs are sufficient [7]. A Computerized tomography (CT scan) is more
sensitive than a chest radiograph in the evaluation of small pneumothorax and
pneumomediastinum, although the clinical significance of these occult pneumothoraces is unclear, particularly in the stable non-intubated patient [8].
The occult pneumothorax is being more frequently diagnosed as methods of
evaluating and diagnosing trauma patients become more sensitive. At present,
CT scan is the gold standard for detecting occult traumatic pneumothorax not
apparent on supine chest X-ray radiograph [9]. In this study, we evaluated the
success of selective conservative management of small pneumothorax following
stab chest injuries, in Emergency Department patients.
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2. Methods
After ethical approval for this clinical trial from the local committee of ethics in
the faculty of medicine of Alexandria University and the department of Emergency medicine, Informed consent was taken from the next of kin. This prospective study was conducted on 30 adult patients admitted to the emergency department with small traumatic pneumothorax following stab injury in primary
survey or secondary survey between the 1st of September 2016 and 2nd January of
2017. Alexandria Main University Hospital is the only tertiary referral trauma
center serving a geographical area covering four governorates (Alexandria, MarsaMatrouh, El-Beheira, KafrElsheikh) with an estimated population of 14 million people.
All patients who considered for enrollment were adults with small traumatic
pneumothorax (less than 2 cm from the chest wall at the level of the hilum in
chest x ray) following stab injuries. We excluded patients with blunt chest trauma, hemodynamically unstable, Patients on positive pressure ventilation, Chronicobstructive pulmonary diseases (COPD) patients and any other chest injuries
that require exploratory thoracostomy.
All enrolled patients (n = 30) were assessed for the following, Demographic
data as age, Gender, Date of admission, hospital ID number and mechanism of
injury. Clinical assessment including primary survey as (ABCDE) Airway and
cervical, breathing, circulation, disability and exposure. Secondary survey as
complete history taking, vital signs and Complete physical examination by Inspection, palpation, percussion and auscultation. Laboratory investigations as
complete blood picture (CBC), random blood sugar (RBS), blood grouping (AB
grouping) and arterial blood gases (ABG).
All enrolled patients (n = 30) were subjected for Chest x-ray (PA and lateral
view) and Plain CT chest to detect occult pneumothorax. Then, they were Followed up by further clinical assessment, serial ABG analysis and another chest
x-ray every 6 hours for 24 hrs. The outcomes measured were discharge safely after successful conservative management, Initial conservative then invasive measurement (tube thoracostomy) and Morbidity and mortality after one week.

3. Results
Thirty patients (n = 30) were included in this study. Males (27) were more affected than females (3). Their ages ranged between 18 - 60 years with a mean of
30.23. Table 1 shows demographic data of the studied group and the distribution of stab injuries according to the site of trauma. 22 patients were with left
sided injury while only 8 with right.
Regarding laboratory investigations, all included patients showed insignificant
normal laboratory findings and ABG analysis. The mean hemoglobin was 12.30
g/dl. All patients were with preserved renal function (Table 2).
Regarding the pneumothorax, 25 (83.3%) patients were diagnosed with chest
x-ray while only 5 (16.7%) patients showed normal findings on x-ray and were
diagnosed with CT scan (Table 3).
31

A.-M. Ramadan et al.
Table 1. Distribution of the studied cases according to demographic data and site of
trauma (n = 30).
No.

%

Male

27

90

Female

3

10

18 - 30

20

66.7

30 - 60

10

Sex

Age (years)
33.3

Min. - Max.

15.0 - 57.0

Mean ± SD.

30.23 ± 12.57

Median

27.50

Site of injury
Right

8

26.6

Left

22

73.3

Table 2. Laboratory investigations in the studied group (n = 30).
Min. - Max.

Mean ± SD.

Median

PH

7.34 - 7.45

7.40 ± 0.03

7.40

PCO2

30.0 - 43.0

37.87 ± 3.10

38.0

PO2

88.0 - 100.0

93.53 ± 3.06

93.50

HCO3

20.0 - 32.0

24.10 ± 3.23

24.0

SO2 %

92.0 - 100.0

98.90 ± 2.76

100.0

10.0 - 16.0

12.30 ± 1.95

12.0

ABG

Hbg/dL
WBCs × 10 /µL

4.0 - 11.0

7.13 ± 2.08

7.0

Platelet count/µL

152.0 - 350.0

243.80 ± 63.51

262.0

Urea mg/dL

15.0 - 43.0

32.23 ± 7.03

32.0

Serum Creatinine g/dl

0.30 - 1.40

0.88 ± 0.25

0.90

RBS mg/dL

101.0 - 175.0

142.03 ± 21.15

146.50

3

Hb: Hemoglobin, WBCs: White blood cells count, RBS: Random blood sugar level.

Table 3. Descriptive analysis of the imaging studies in the studied group (n = 30).
Pneumothorax

No.

%

X-ray

25

83.3

CT scan

5

16.7

Regarding the type of management, 26 (86.7%) patients were subjected to
conservative management as low flow O2 therapy, close monitoring and follow
up chest X ray every 6 hours to detect any complications early. 4 (13.3%) patients were subjected to non-conservative interventional management according
to the patient’s condition as intercostal tube insertion. After 1 week of pf follow
up, 6 (20%) patients showed complications as an increase in the size of pneu32
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mothorax, hemothorax, pulmonary contusion and blunt aortic injury. But, 24
(80%) patients showed no any complications (Table 4).
Twenty-four patients from who subjected to conservative type of management
showed no complications while 2 were complicated after 1 week follow up. All
patients subjected to non-conservative management were complicated. There
was a statistically significant difference between conservative and non-conservative types of management in the incidence of complications after 1 week follow
up (p = 0.001) (Figure 1). In terms of age, the mean age for the non-complicated
patients was 25.5 years while it was 49.17 years in the complicated patients.
There was a statistically significant difference between the complicated and noncomplicated patients in their mean of age (p = 0.001) (Table 5).
Table 4. Distribution of types of management and 1 week follow up complications in the
studied group (n = 30).
No.

%

Conservative

26

86.7

Non conservative/intervention

4

13.3

Not complicated

24

80

Complicated

6

20

Management

1 week follow up

Figure 1. The relation between follow up after 1 week and outcome. Value for PearsonChi square test 18.462 p-value for Fisher Exact test 0.001**: Statistically significant at p ≤
0.05.
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Table 5. Relation between Follow up after 1 week and age (years).
Follow up after 1 week
Age (years)

Not Complicated
( n = 24)

Complicated
( n = 6)

Min. - Max.

15.0 - 57.0

45.0 - 57.0

Mean ± SD.

25.50 ± 8.85

49.17 ± 4.40

Median

25.0

49.0

t

p

3.461*

0.001*

t, p: t and p values for Student t-test for comparing between the two groups. *: Statistically significant at p ≤
0.05.

4. Discussion
Pneumothorax is very common following penetratingthoracic trauma and is
usually treated by the insertion of anintercostal chest tube [7] [10]. There is,
however, evidence to suggest that a small, uncomplicated pneumothorax in anasymptomatic patient may be treated conservatively by clinical observation [11].
Traumatic pneumothorax is found in up to 40% of thoracictrauma patients, and
an intercostal chest tube is usually the standard management for these patients
[7] [10] [11]. Chest tube insertion is a potentially dangerous procedure which is
associated with an overall complication rate of up to 30% [12] [13].
A follow up study by Muckart in 1985 reviewed 85 patients with pneumothorax and, or haemothorax who were managed conservatively. In the subgroup of
40patients with small-uncomplicated traumatic pneumothorax, only 1 eventually required chest tube, with no associated adverse outcomes [14]. Several articles
described the successful application of a selective approach to these injuries, but
there was no excusive studies on stab injuries of the chest [15] [16] [17]. Dural et

al. in 2005 reviewed 108 patients with pneumothorax and only 43% from them
needed a chest tube [15]. Kong et al. in 2014 reviewed 125 patients with pneumothorax and only 3% from them needed a chest tube [6]. Our study showed
that less than 13.3% of allpatients enrolled required an ICD. This is consistent
with the findings Hegarty [18].
Although much has been written regarding the management of pneumothorax, there is a great deal of confusion surrounding the terminology, which makes
it so difficult to extrapolate results from one environment to another. Pneumothorax simply denotes the presence of air within the pleural cavity and may be
traumatic or non-traumatic in origin [19]. In the non-trauma setting, most studies tend to focus on spontaneous pneumothorax, which is further divided into
primary or secondary [19]. Although there is sufficient evidence to advocate a
conservative approach in these patients [19], the underlying pathophysiology is
likely to differ from traumatic Pneumothorax [20]. Occult pneumothorax, on
the otherhand, specifically describes the entity where chest x-ray is considered
normal, but CT scan of the chest reveals evidence of a pneumothorax [21]. Several studies on the management of traumatic pneumothorax often include patients with occult pneumothorax as part of their cohort and, this substantially
weakens their generalizability [22] [23].
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5. Conclusion
The majority of asymptomatic small pneumothorax patients following a stab injury can be managed conservatively. We advocate that such patients should be
actively observed by medical personnel for signs of clinical deterioration. Haphazard chest tube insertion and aging may lead to complications in such patients. Our recommendation is further studies related to the conservative plan of
management especially in the area of Middle East. Limitations of this study were
short study time and limited sample size.
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