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Abstract

Aim: To determine the epidemiological and tomodensitometric aspects of multiple trauma patients who have
benefited from a whole body CT scan at Kira Hospital in Bujumbura.

Patients and methods: This is a descriptive retrospective study focusing on patients who underwent a whole-body
CT scan for multiple traumas over a 20-month period from January 2016 to August 2017. The analysis focused on the
following data: age, sex, multiple trauma circumstances, whole body scan protocol and CT results.

Results: This study involved 17 patients including 13 men (76.47%) and 4 women (23.53%), aged between 18 and
82 years. Their average age was 43.7 years. A road traffic accident was the main cause of multiple traumas (82,35%).
During the whole body CT scan, traumatic lesions were found in 94.1% of patients. The most affected region was the
thorax with 64.7% of cases, with a predominance of pleural lesions (52.94%). Abdomino-pelvic lesions were discovered
in 47.1% of cases and intraperitoneal effusions represented 29.41% of cases. In the cranioencephalic stage, lesions
were found in 29.41% of patients with a predominance of bone lesions (29.41%). Cervical lesions were less represented
with a single case (5.88%).

Conclusion: A polytrauma patient presents with lesional polymorphism, with lesions predominantly on the thoracic
level. The whole body computed tomography examination takes pride of place in establishing a complete and exhaustive

lesion assessment.
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Introduction

A multiple trauma patient is a patient suffering from a violent
trauma likely to have caused multiple injuries and / or threatening the
life or function [1-3]. A precise and exhaustive lesional assessment is
necessary for a good management of the polytrauma patient. Indeed,
some polytrauma patients die from preventable causes. Among
these patients, there are surgical indications not identified in time
and unrecognized lesions [4-6]. The imaging of the multiple trauma
patient is therefore one of the linchpins of the initial hospital treatment.
The role of imaging in this area has been significantly modified by
the advent of multi-detector CT scanners. They allow rapid volume
acquisition, the exploration of different anatomical segments in thin
sections, optimization of vascular exploration times and multiplanar
reconstructions. Whole-body CT scan can detect lesions that are
often unrecognized with standard radiography and ultrasound, with
great precision in a single acquisition [7]. Several studies have noted
a benefit from performing a complete systematic CT scan of patients
with suspected multiple traumas, with a markedly reduced number of
unnoticed lesions [8-10]. The objective of this work is to analyze the
epidemiological and lesion profile found in multiple trauma patients
who have benefited from a whole body CT scan at Kira Hospital in
Bujumbura.

Patients and Methods

This is a descriptive retrospective study of patients who underwent a
whole body CT scan for multiple traumas. It took place over a period of
20 months, from January 2016 to August 2017, in the Radiodiagnostic
and Medical Imaging Department of Kira Hospital in Bujumbura,
with two CT scanners of 16 and 64 detectors. The analysis focused on
the following data: age, sex, circumstances of multiple trauma, whole
body scan protocol, and scan results, region by anatomical region

(cranioencephalic, cervical, thoracic and abdominopelvic). The fate
of these patients during hospitalization has not been studied. Data
analysis and entry was performed using Microsoft Word and Excel
2019 software.

Results

Out of 1518 computed tomography scans performed during
the period of our study, 30 patients had undergone a computed
tomography scan for suspected multiple traumas. Whole-body
computed tomography was performed in 17 patients (56.7% of multiple
trauma patients) among these 30 patients. There was a predominance
of patients aged between 21 and 40 years (7 cases or 41.17%). Their
average age was 43.76 with extremes of 18 and 82. Among them, 13
patients were male (76.47%), ie a sex ratio of 3.25. The circumstances
in which the polytrauma occurred were road accidents in 14 patients
(82.3%) and the other 3 patients (17.6%) had suffered an assault with
a firearm.

Before the tomodensitometric examination, only 3 patients
had a notification of procedures performed: 1 case of emergency
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splenectomy, 1 case of chest drainage from a hemothorax and 1 case
of transfusion for hemodynamic instability. Cranioencephalic and
cervical tomodensitometric examination had been performed in
all patients without injection of contrast medium. On the thoraco-
abdominal-pelvic level, it was performed with and without injection of
iodine contrast in 12 patients (70.58%) and without injection of iodine
contrast in 5 patients.

Of the 17 patients, lesions were found in 16 patients (94.11%). The
site of these lesions was mainly thoracic (11 patients or 64.7% of cases),
abdomino-pelvic in 8 patients (47.1% of cases), cranioencephalic in 5
patients (29.4% of cases). The cervical stage was affected in one single
patient (5.9% of cases). In the thorax, there were 11 patients (64.7%)
who presented lesions (6 cases of hemothorax or 35.3% of cases, 5
cases of rib fracture or 29.4% of cases, 4 cases of pulmonary contusions
or 23.5%, 3 cases of pneumothorax or 17.6% and 3 cases of thoracic
vertebra fracture or 17.6% (Figure 1A and 1B).

Traumatic lesions in the abdomino-pelvic area were observed in
eight patients (47.1%). Those are five cases of hemoperitoneum (29.4%),
four cases of pelvic fracture, three cases of splenic involvement, two
cases of pneumoperitoneum linked to gastric perforation for one and
intestinal for the other. Only one case of hepatic laceration was noted
(Figure 2A and 2B).

On the cranioencephalic level, 5 patients (31.2%) presented lesions
with 4 cases of fracture of the facial mass (23.5%) and 2 cases of
fracture of the vault (11.7%). There were 2 cases of subdural hematoma

Figures 1: Axial computed tomography sections of the thorax through the
parenchymal (A) and mediastinal (B) window, showing: (A) 35-year-old patient with
bilateral pleural effusions (hemothorax) (yellow arrow) 36mm thick on the left and
35mm on the right. (B) 18-year-old patient with a low abundance right anterior gas
pleural effusion (pneumothorax) (Red arrow).

Figures 2: Axial CT scans of the abdomen showing: (A) 60-year-old patient with a
hepatic laceration> 3 cm, grade Il according to the classification of the American
Association for the Surgery of Trauma (Red arrow). (B) 47-year-old patient with
splenic contusions (green arrow) and perihepatic hemoperitoneum (yellow arrow).

Figure 3: Axial CT scan of the brain: 82-year-old patient with a right subdural
hematoma (Red arrow) resulting in a mass effect and sub-brain engagement
falcoriel (Blue arrow), Fracture of the left convexity (Arrow green).

associated with subdural hematoma in the brain in one of the patients
(Figure 3) and a subarachnoid hemorrhage in another patient. There
was also 1 case of cerebral hematoma and 1 case of cerebellar contusion.

One single case of cervical lesion was noted associating a fracture
of C7 and D1 with an antelisthesis of C7 on D1. Overall, a lesion
association was observed in 12 patients (75%) with at least 2 lesions on
different anatomical stages. Four patients had a single lesion (23.5%).

Discussion

In our study, CT scan was performed with and without injection
of contrast product in 70.58% of patients. As Dreizin, Munera and
Blunt [11] pointed out in their study, the injection of contrast product
makes it possible to detect active bleeding requiring rapid management
in a specialized setting. Most lesions in our polytrauma patients
predominated on the thoracic level (64.7% of cases). Some authors had
made this observation, in particular Babaud et al. [12] with 30.38% of
cases, Ahvenjarvi et al. [13] with 44% of cases, Khov et al. [10] with
62% of cases and Maurin et al. [14] with 66% of cases. Other authors
such as Sampson et al [15] and Bingol et al. [16] had noted in their
studies a predominance of cranioencephalic lesions on the other hand.
This could be explained, in our series, by the fact that whole body
computed tomography is not done routinely in all patients suspected of
polytrauma because of the relatively high cost (around the equivalent
of US $ 300). Thus, in some patients, tomodensitometric exploration
is carried out segment by segment according to clinical signs but also
according to the financial means available for the patient.

On the thoracic level, the lesions were dominated by hemothorax
(35.3%), rib fractures (29.4%) and pulmonary parenchymal contusion
(23.5%). Unlike our study where pneumothorax (17.6%) was the less
noted thoracic lesion, certain data in the literature place parenchymal
contusions first among thoracic lesions with 27.6% of cases for Bingol et
al. [16] and 33% of cases for Sampson et al. [15]. Pulmonary contusion
poses a problem of definition, which explains the variations found to
estimate its frequency (from 10 to 100% depending on the studies).
The tomodensitometric examination remains very reliable in chest
trauma. It helps in the diagnosis of pulmonary contusions, anterior
pneumothorax and in the study of the mediastinum [17]. Since the
thorax contains vital structures, especially the heart and aorta, the
diagnostic delay risks compromising the vital prognosis in the event of
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its traumatic impairment. Computed tomography is very sensitive in
the diagnosis of ruptured aorta [13, 18]. In our series, no case of aortic
rupture was noted.

Traumatic abdominal-pelvic involvement was marked by
hemoperitoneum (29.4%) following full organ involvement as also
noted in the study by Bingol et al. [16], where hemoperitoneum
represented 23.1% of cases. Splenic and hepatic lesions were lesions
of the solid organs found in 11.76% and 5.88% of cases, respectively.
Several studies reported a predominance of splenic involvement during
abdominal trauma. This is the case of Bingol et al. [16] with 16.9% of
cases, Ahvenjarvi et al. [13] with 15% of cases and Salim et al. [19] with
2% of the cases. However, other studies have placed the liver in the first
rank of the intra-abdominal solid organs damaged during abdominal
trauma, such as Frampas et al. [20] with 10.3% of cases and Sampson et
al. [15] with 6% of cases. The intestine was the least affected organ in our
study with a single case of intestinal perforation. Intestinal involvement
is reported in all studies to be the least represented. Intestinal
perforation is reported in 3.8% and 4% of the cases respectively in the
studies performed by Bingol et al. [16] and Salim et al. [19].

At the cranio-encephalic level, cranio-encephalic lesions
represented 31.2% of the population with 23.5% of cases for fractures of
the facial mass. Ahvenjarvi et al. [13] and Bingol et al. [16] had reported
an attack of the facial mass respectively in 8% and 26% of the population.
In our series, the subdural hematoma was the haematic collection noted
in 2 patients and there was only one case of subarachnoid hemorrhage.
Authors such as Salim et al. [19] and Bingol et al. [16] reported a
predominance of subarachnoid hematoma (HSA) with 7.8% and 11.7%
of cases, respectively. The encephalic parenchymal lesions consisted
of cerebellar contusions, cerebral intraparenchymal hematoma with
sub-falcor involvement. Several studies report a predominance of
hemorrhagic contusions, such as reported in the study of Salim et al.
[19] with 7.7% of the cases and the study of Ahvenjarvi et al. [13] with
14% of the cases. Our sample size is too small to clarify the importance
of each type of head injury occurring in the context of multiple traumas.

In our study, a lesion association was observed in 12 patients (75%),
with at least 2 lesions on different anatomical stages. The existence of
several lesions in different anatomical regions is one of the factors of
poor prognosis as shown in the German study performed by Regel et
al. [21]. In fact, in this study, in a sample of 3,406 polytrauma patients
between 1972 and 1991, mortality varied from 14.3 to 26.3% depending
on whether one or two regions were affected. It was then about 27-30%
if three, four and five anatomical regions were involved.

Conclusion

Whole-body computed tomography has a special place in
performing the lesion assessment in multiple trauma patients. These
patients are mostly young adult males involved in road accidents.
Whole body computed tomography remains inaccessible for some of
these patients. There was at least one lesion in most of our patients
with a clear predominance of lesions of the thoracic floor, followed by
abdomino-pelvic lesions. It must be performed as early as possible to
improve the survival of patients with multiple traumas.
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