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Background: Haemothorax occurs in approximately 60% of all thoracic and polytrauma cases and is responsible for
15-30% of all trauma mortalities. Penetrating injuries to the thorax are a common presentation in South African hospitals.
This study aims to audit the traumatic haemothoraces and their outcomes in regional hospitals in Durban, KwaZulu-Natal,
South Africa.

Methods: In this study, patient characteristics were grouped as either continuous or categorical variables. Continuous
variables, such as age were summarised as means (with standard deviations) or medians (interquartile range [IQR]), as
appropriate. Categorical variables such as sex were summarised as proportions. Fisher’s exact test was used to compare
proportions. All analyses were performed using the Statistical Package for Social Sciences.

Results: A total of 118 patients were included comprising 110 (93%) males and eight (7%) females, with an average age
of 29.7 years. Stab-chest was the most frequent mechanism of injury (76; 64.4%), followed by gunshot wound (GSW)-
chest (27; 22.9%) and isolated blunt chest trauma (9; 7.6%). Other mechanisms of injury were stab-neck (3; 2.5%),
stab-shoulder (2; 1.7%) and blunt chest trauma in the context of polytrauma (1; 0.8%). The most frequent type of injury
was penetrating (108; 91.5%), with only 10 (8.5%) cases of blunt injury. This study found that there was a statistically
significant association between patient age groups and type of injury.

Conclusion: Haemothorax is a common sequela of chest trauma. Retained haemothorax (RH) results in worsened patient
outcomes including increased hospital length of stay (LOS). This study points to the need for auditing of proper intercostal
chest drain (ICD) positioning, which is crucial for the successful drainage of haemothorax.
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Background this problem.®® More recently, most of the published

Haemothorax (HTX) is a frequent consequence of chest literature .has focused- on deterrpining the optimal t.irnir.lg
injuries that occurs in approximately 60% of all polytrauma of VATs in the post-mnjury period.'*13 However, Wlth 1ts
cases.! Traumatic HTX can be due to either blunt or numerous advantages, it is yet to find a place in the algorithm

penetrating injury.>® Penetrating injuries to the thorax are ~ used to manage HTX in third-world countries." .
a common presentation in emergency departments in South This study seeks to audit traumatic haemothoraces in a
Africa due to an increase in interpersonal trauma and violent regional hospital in Durban, KwaZulu-Natal, South Africa,
crime.*S with the aim of assessing whether there is a possibility of
The physiological response to injury consists of an early identifying variables that would likely predispose patients
response manifesting as haemodynamic and respiratory to development of RH and, in so doing, institute early
instability and late response manifesting as empyema and aggressive surveillance and/or alternative management such
fibrothorax which occur following retained haemothorax as VATS to help avoid the poor outcomes related to RH.

(RH). RH occurs in 5-10% of all chest injuries,® and is

a major risk factor for development of empyema and Methods

fibrothorax. These complications significantly increase The resuscitation room registry datasets at King Edward

overall patient morbidity and length of hospital stay (LOS). Hospital (KEH) and its referral hospital for cardiothoracic
Based on a study by Heniford et al., an algorithm was cases, King Dinizulu Hospital (KDH), were queried to

derived for use in patients with haemothoraces with tube identify adult patients with HTX who presented to the two

thoracostomy being the first and most common modality hospitals between 1 October 2017 and 1 July 2018. Data

of treatment.” When this fails, strategies to circumvent collected from the resuscitation room registries at KEH

these complications have included placement of additional included demographics (sex, age and area of residence),
thoracostomy tubes or early thoracotomy. In recent years, injury mechanism (blunt or penetrating), type of drain,
video-assisted-thoracoscopy (VAT) has emerged to provide amount of blood drained, radiological findings, blood

another safe, effective and less invasive option for managing results, LOS and further management; for patients referred
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to KDH for further management, data from the clinic
registry was queried. All available records of patients who
presented post-trauma with a blunting costophrenic angle
on initial chest radiograph or fluid collection consistent with
blood density on initial computed tomography (CT) imaging
were considered as having HTX. Diagnosis of RH, which
was defined as residual pleural blood > 500 ml in volume or
blood occupying > one-third of the thoracic cavity, was made
by use of chest radiograph and/or CT. In this study, outcome
variables included radiological findings, progression-
to-RH and LOS. Patient characteristics were grouped as
either continuous or categorical variables. Continuous
variables, such as age, were summarised as means (with
standard deviations) or medians (interquartile range, IQR),
as appropriate, and the Kolmogorov—Smirnov test was used
to determine if the data was parametric or non-parametric.
Categorical variables such as sex and area of residence
were summarised with counts (proportions). Fisher’s exact
tests were used to compare proportions while means were
compared using independent t-test. These analyses were
performed using the Statistical Package for Social Sciences
(Version 27.0. Armonk, NY: IBM Corp.) and Stata statistical
software.

Results

Data collected constituted of 110 (93%) males and eight
(7%) females. The average age of each patient was 29.7 +
7.83 years, with a median age of 28.0 (IQR 23-34) years.
The majority (87; 73.7%), of patients were young adults
aged 19-34. Stab-chest was the most frequent mechanism
of injury (76; 64.4%), followed by gunshot wound (GSW)-
chest (27; 22.9%) and isolated blunt chest trauma (9; 7.6%).
Other mechanisms of injury were stab-neck (3; 2.5%), stab-
shoulder (2; 1.7%) and blunt chest trauma in the context
of polytrauma (1; 0.8%). The majority type of injury was
penetrating (108; 91.5%), with only 10 (8.5%) cases of blunt
injuries. Two broad categories of progression to RH were
experienced in six patients with blunt chest trauma (19.4%
of total patients with RH) and 25 patients with penetrating
injuries (80.6% of total patients with RH) (OR = 4.98,
95% CI 1.3-19.1, p = 0.018). A total of 109 (92.4%)
patients had an intercostal chest drain (ICD) Malecot and
only nine (7.6%) ICD Argyle, an observation likely due
to the hospital’s procurement bias for Malecot drains as
opposed to PVC drains. The study, however, indicated no
statistically significant association between type of drain
(Argyle/Malecot) and progression to RH, using a Fisher’s
exact test, p = 0.240 but the odds of not progressing to
RH were lower for ICD Argyle compared to ICD Malecot
(OR = 0.41, 95% CI 0.10, 1.64, p = 0.10). Despite the
evidence to support this observation being low, we speculate
that it is likely due to the malleability of Malecot drains
predisposing them to kinking that slows down or halts the
drainage of haemothoraces leading to a likely progression
to RH. Data on amount of initial blood drained was limited
because the majority of patient records (112; 94.9%) did not
provide this information; we attribute this finding to poor
record keeping. In terms of severity of trauma, radiological
findings indicated that most chest injuries were unilateral
(100; 84.7%) and only 17 (14.4%) were bilateral. Most of
the patients did not progress to RH (87; 73.7%), with only
31 (26.3%) progressing to RH. From the patient cohort,
41 patients experienced a prolonged LOS > 7 days. Out of
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those patients, six (14.6%) had blunt chest trauma and 35
(85.4%) had penetrating chest injuries. Most patients (77;
65.3%) had LOS <7 days (Table I). All 31 patients with RH
experienced a prolonged LOS in this study, six (19.4%) with
blunt chest trauma and 25 (80.6%) with penetrating chest
injuries.

An investigation of the relationship between demographic
characteristics and type of injury indicated that there was a
statistically significant association between age groups and
type of injury, using chi-square test, p = 0.03. Even though
for both age groups, young adults (19—34 years) and middle-

Table I: Demographics and clinical characteristics

Variable n (%)
Age (years) Mean = SD 29.7+7.83
Median (IQR) 28.0 (23-34)
Age groups (years) 19-34 87 (73.7%)
35-65 29 (24.6%)
Sex Male n (%) 110 (93.2%)
Mechanism of injury Isolated-blunt chest trauma 9 (7.6%)
GSW-chest 27 (22.9%)
Polytrauma 1 (0.8%)
Stab-chest 76 (64.4%)
-neck 3 (2.5%)
-shoulder 2 (1.7%)
Type of injury Blunt 10 (8.5%)
Penetrating 108 (91.5%)
Comorbidities HIV 3 (2.5%)
Asthma/HIV 1 (0.8%)
Diabetes 1 (0.8%)
Diabetes/hypertension 1 (0.8%)
Hypertension 2 (1.7%)
COPD 5(4.2%)
COPD/HIV 3(2.5%)
Nil known 102 (86.4%)
Type of drain ICD Argyle 9 (7.6%)
ICD Malecot 109 (92.4%)
Amount of blood 100 ml 1 (0.8%)
drained 200 ml 1(0.8%)
300 ml 2 (1.7%)
350 ml 1 (0.8%)
400 ml 1 (0.8%)
Not indicated in file 112 (94.9%)
Radiological finding
Unilateral Haemothorax 73 (61.9%)
Haemothorax/pneumothorax 14 (11.9%)
Haemothorax/diaphragmatic 2 (1.7%)
injury
Haemothorax/rib fracture 11 (9.3%)
Bilateral Haemothorax 11 (9.3%)
Haemothorax/pneumothorax 6 (5.1%)
Progression to No 87 (73.7%)
complicated Yes 31 (26.3%)
haemothorax

Length of hospital stay <7
(LOS) (days)

77 (65.3%)
>7 41 (34.7%)
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Table II: Relationship between sociodemographic data and type of injury

Variable Description Type of injury OR (95% OR (95% CI) Chi-square test
Blunt 10 (8.5%)  Penetrating 108 (91.5%) confidence interval) 2 p-value
Age groups 19-34 4 (4.6%) 83 (95.4%)
(years) 0.23 (0.06-0.93) 0.27 (0.08-0.93) 4.86 0.04
Y 35-65 5(17.2%) 24 (82.8%)
Sex Male 10 (9.1%) 100 (90.9%)
1.1 (1.04-1.17) 0.80 0.37
Female 0 (0%) 8 (100%)
Table I1I: Length of hospital stay (LOS)
Variable Description LOS (days) OR (95% confidence OR p-value Ve p-value
<7 >7 interval)
Mechani f inj - 9 9
echanism of injury GSW-chest 4 (16%) 21 (84%) 0.44 (0.11-1.87) 0.13
Stab-chest 6 (30%) 14 (70%) 58.92 <0.00001¢
Blunt-chest 62 (92.5%) 5(7.5%) 0.03 (0.009-0.13) 0.000
Age (years 19-34 77 (88.5% 10 (11.5%
ge (years) (88.5%) (11.5%) —0.00001¢
35-65 0 (0%) 29 (100%)
Sex Male 77 (66.4%) 39 (33.6%)
0.66 (0.13-3.41) 0.31 0.25 0.72F
Female 6 (75%) 2 (25%)
Other injuries Present 17 (43.6%) 22 (56.4%) .
0.24 (0.11-0.55) 0.0004 12.06 0.0008¢
Not present 60 (75.9%) 19 (24.1%)
Severity of chest Unilateral 71 (71%) 29 (29%) )
trauma - 5.88(1.9-18.2) 0.001 11.04 0.0009¢
Bilateral 5(29.4%) 12 (70.6%)
F — Fisher’s exact test, C — chi-square test
Table IV
Variable Description Mechanism of injury Chi-square test
Blunt chest trauma GSW-chest Stab-chest e p-value
Age groups (years 19-34 4 (4.9% 11 (13.4% 67 (81.7%
ge groups (years) (4.9%) (13.4%) (81.7%) _— < 0.001
35-65 4 (14.3%) 16 (57.1%) 8 (28.6%)
Sex Male 9 (8.6%) 26 (24.8%) 70 (66.7%)
119.32 <0.001
Female 0 (0%) 8 (100%) 0 (0%)
Progression to retained  Yes 2 (6.5%) 9 (29.0%) 20 (64.5%)
haemothorax 0.636 0.73
No 7 (8.6%) 18 (22.2%) 56 (69.1%)
Variable Description Progression to retained haemothorax * p-value
Yes (1) No (2)
Type of injur, Blunt 2(22.2% 7(77.8%
ype ot mjury (22.2%) (77.8%) 0.146 0.70
Penetrating 29 (28.2%) 74 (71.4%)
Radiological findings Bilateral haemothorax 8 (50%) 8 (50%)
4.525 0.03

Unilateral haemothorax 23 (24.2%)

72 (75.8%)

aged adults (35-65 years), most injuries were penetrating, a
higher proportion of blunt injuries were reported among the
older group (35-65 years) (5; 17.2%). The odds of having
blunt injury for the younger age (19-34 years) were lower
than the odds of blunt injury for the older patients (35-65
years) (odds ratio [OR] = 0.23, 95% CI1 0.06, 0.93, p = 0.02)
(Table II).

There was a statistically significant association between
mechanism of injury and LOS, using a chi-square test of
association, p < 0.00001. Within each mechanism of injury,
the highest proportion of patients who stayed > 7 days in
hospital were GSW-chest (84%, n = 21) and the highest
proportion of patients who stayed for < 7 days in hospital
were blunt-chest patients (92.5%, n = 62). The OR of <7
days LOS for GSW-chest were OR = 0.44, 95% CI 0.11,
1.87, compared with stab-chest patients. Furthermore, OR of
<7 days LOS for stab-chest compared with blunt-chest were
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OR = 0.03, 95% CI 0.009, 0.13. Using a Fisher’s exact
test, no statistically significant association was observed
between sex and LOS, p = 0.72. The OR of < 7 LOS for
males was 0.66 (95% CI 0.13, 3.4) compared with females.
A statistically significant association was observed between
presence of other injuries and LOS, using a chi-square exact
test, p = 0.0008. In investigating the effect of other injuries
on LOS, the study indicated that those who had a LOS > 7
days had confirmed other injuries, while a higher proportion
of patients who stayed < 7 days did not have other injuries.
A statistically significant association was observed between
severity of chest trauma with LOS, p <0.00001. The majority
(71%, n =71) of unilateral injuries had LOS <7 days, while
most bilateral injuries (70.6%, n = 12) had LOS > 7 days.
An OR of 5.88 (95% CI 1.9, 18.2) was observed for <7 days
LOS for unilateral chest trauma compared with bilateral
chest trauma, implying that the odds of LOS < 7 days were
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5.88 times higher among unilateral patients compared with
bilateral patients (Table III).

There is a statistically significant association between the
age group of patient and mechanism of injury, p < 0.001
(using a chi-square test). Using the same method, we found
a statistically significant association between the sex of the
patient and the mechanism of injury, stab chest, p < 0.001.
With respect to patient’s sex, we observed that males were
more prone to stabs to the chest compared to females and
amongst females the most prevalent mechanism of injury
was GSW. In addition, our study observed a statistically
significant association between patients with bilateral
haemothoraces and progression to RH, p = 0.03 (Table IV).

Discussion

Following initial drainage of an HTX, approximately 20%
of patients will develop an RH, increasing the odds of
developing empyema and fibrothorax.'> These complications
consequently lead to the requirement of morbid procedures
that increase the patient’s overall morbidity and hospital
LOS. In this study, progression to RH was observed in 31
(26.3%), patients, however, those who developed empyema
or fibrothorax and other complications were not identified
in this study; early diagnostic evaluation and intervention
could be credited for this observation, therefore in this study,
a focus on RH specifically was placed as the complication
audited.

Our study expands on previous reports documenting
the detrimental impact of RH on LOS. Results revealed
that sociodemographically, haemothoraces were a much
more common occurrence in younger male patients (age
group 19-34) with the majority of the injuries in this group
being described as penetrating in nature. Blunt chest injury
patterns were more commonly reported in the older (age
group 35-65) population. We observed in this study that
those who presented older, with bilateral chest injuries and
other associated injuries on admission experienced RH and
prolonged LOS. Patients who experienced high-velocity
penetrating injuries (those caused by gunshot wounds) to
the chest had longer LOS in comparison to those with blunt
chest trauma. The study also showed a trend towards shorter
LOS in the younger age group, and this could be attributed
to the decreased likelihood of comorbidities in this age
group allowing faster recuperation.

A focus in literature and practice is placed on identification
of RH via radiographic evaluation. Approximately 20%
of patients with an HTX initially managed by tube
thoracostomy will continue to have a residual clot.”
Routinely, a plain chest radiograph is used to confirm proper
chest tube placement and for evaluation of resolution of
the HTX/PTX. This modality has, however, been shown
to underestimate the amount of residual collection present.
CT chest has been established to be more sensitive in this
evaluation, however routine screening with this modality
would not only be too expensive but would expose > 80%
of patients to unnecessary radiation. In those identified with
RH, about 40% will require a thoracotomy to drain residual
clots,” although in this study, patients with RH were treated
more conservatively by reinserting a new thoracostomy
tube and allowing dependant tube thoracostomy drainage
and chest physiotherapy to facilitate improvement in lung
function. If untreated, the natural history of blood in the
chest is variable as some collections may absorb, develop
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into a fibrothorax, or become infected and become an
empyema. In the recent body of literature, early intervention
with VATs prior to hospital admission day 5-6 has been
advocated®!¢!” as an alternative to the traditional approach
of insertion of a secondary tube thoracostomy drain, use
of fibrinolytics or thoracotomy. It is also associated with a
shorter LOS, decreased risk of development of empyema
and lower conversion to operative management, such
as decortication.®!* This is credited to the visualisation
afforded by VATs that allows for a thorough inspection to
assess for evidence of ongoing bleeding, evacuation of the
pleural space, and accurate placement of drains to optimise
ongoing drainage as necessary.’ VATs was the most common
initial approach after diagnosis of RH in the 2012 AAST
study, and patients managed by this approach required no
further therapy in 70% of cases.” Despite these benefits, the
procedure appears to be underutilised all over the world,
and while some institutions in South Africa appear to have
adopted this practice in their management, it is yet to find
a place in the algorithm used to manage haemothoraces
in most institutions within South Africa and other third-
world countries. A focus on patients likely to get RH in our
population would significantly reduce the burden of the
morbidity and LOS in this patient population which would
be beneficial in our resource-limited environment. Our
results suggest a focus placed on elderly patients, those with
bilateral high-velocity injury and other associated injuries,
as these groups of patients are at a heightened risk of
development of RH and can therefore be more aggressively
surveilled. This subset of patients would likely benefit from
early VATs as part of the management algorithm in centres
where this is accessible.

The insertion of ICDs is usually perceived as a trivial
procedure, hence no special effort is undertaken to facilitate
special training for this procedure or close supervision while
it is being performed, predisposing patients to complications
from improper placement. It is often performed by the
casualty/emergency staff.

Study limitations

The retrospective nature of this study limited us due to the
amount of information available in the medical records, part
of that information includes ICD position. The initial drain
output was not reported in the majority of the patients in the
study biases. Although the study is relevant to our practice,
raising important points, the low number of patients in the
study reduced the power of the study.

Conclusion

HTX is a common sequela of chest trauma. RH results in
worsened patient outcomes including increased hospital
LOS. This study points to the need for auditing of proper
ICD positioning, which is crucial for the successful drainage
of HTX. An audit of other contributing factors such as ICD
displacement, ICD blockage and lack of patient mobilisation
as likely contributing factors to RH is also needed. There is
aneed for training of junior doctors in terms of management
of haemothoraces. It further emphasises the importance
of ICD output monitoring. Further prospective studies are
required to address and minimise the risk of RH.
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