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Abstract
Background: Blunt thoracic and abdominal traumas are frequent and have a
poor prognosis in the absence of prompt diagnosis and adequate management. An ultrasound performed in the emergency room allows a precise diagnosis and a better orientation of the victims. Objective: To assess the contribution of EFAST ultrasound in the management of blunt thoracic and abdominal traumas. Patients and method: Cross-sectional descriptive and
analytical study with prospective data collection carried out from February
20th to August 20th, 2017 in the emergency and intensive care units of the Parakou University Hospital Centre. An ultrasound machine fitted with a 3.5
MHz convex probe was used to search for post-traumatic effusion by the
EFAST technique on admission and then as needed over 24 hours and after
surgery. Results: Sixty-three patients were collected with an 85.71% male
predominance. The average age was 31.36 ± 13.29 years. The time to perform
the EFAST ultrasound was 7 ± 3 min. EFAST was positive in 50.79% of patients. Five patients (7.93%) received emergency treatment for hemodynamic
instability and positive EFAST within an average of 3.46 ± 2 hours. Eighteen
patients (27.58%) received after monitoring by EFAST, surgery within 9
hours 12 minutes (hemoperitoneum) and 27 hours 58 minutes (hemothorax).
Two patients were tested positively for EFAST after surgery. Conclusion: The
introduction of an EFAST ultrasound as a sorting tool in an environment
with limited resources is desirable and feasible.
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1. Introduction
Chest and abdomen injuries are recurrent and represent a major cause of morbidity and mortality [1] [2]. 20% to 25% of trauma victims die of thoracic injuries [3]. Moreover, 20% of road accident victims have abdominal trauma [4] and
4.3% pass away of it [5].
In developed countries, the creation and performance of pre-hospital medicine, thanks to the Emergency Medical Assistance Service (SAMU), revolutionized trauma patients care [6]. Initially, performed by radiologists, the search for
post-traumatic fluid effusions by ultrasound was gradually integrated into
emergency exploration protocols, relegating Diagnosic Peritoneal Lavage (DPL)
to rare indications [7]. Since the 1990s, ultrasound has quickly established itself
as a quick bedside exam. Several studies, carried out in North America have
shown that ultrasound performed by emergency surgeons was not only feasible
[8] [9] [10] [11] but above all that it made it possible to quickly confirm a lesion
with good sensitivity and good specificity [7]. During the same period, many
emergency services acquired ultrasound machines. Thus, several attempts at
standardization have led to the development of a protocol: FAST (Focussed Abdominal Sonography for Trauma patients) [12]. This is a protocol for coding
emergency ultrasound for trauma patients, especially abdominal, in a synthetic,
oriented and simple way. In the 2000s, in the United States, it is believed to have
replaced peritoneal lavage in the diagnosis of hemoperitoneum. Since then it has
continued to be promoted and is now taught as part of Advanced Trauma Life
Support on the North American continent (North American Trauma Management Protocol). In the mid-2000s, the chest assessment for pneumothorax and
hemothorax has been added to the traditional FAST examination, resulting in
the acronym EFAST (Extended FAST), “extended FAST” to the pleura [13] [14].
Ultrasound using the EFAST technique has played a central role in this management [15]. In fact, from the place of the accident, it is possible to prioritize
the degree of emergency [16] and thus it becomes an extension of the emergency
physician’s hand and his ultrasound stethoscope assesses the pleura, the peritoneum [17] [18] and pericardium [19] with the advantage of being rapid (less
than 5 minutes), non-invasive and repeatable. In developing countries, the lack
of pre-hospital care, the under-equipment of health facilities and the lack of
qualified human resources limit the sorting of trauma patients [20]. In black
Africa particularly, the management of chest and abdomen trauma remains a
real challenge. The diagnosis of thoracic and abdominal lesions, which has become easy thanks to the development of medical imaging (ultrasound and computed tomography), is further reduced to the simple performance of a standard
X-ray and an ultrasound in only 20% to 30% of cases [21] [22] [23]. In this context, puncture lavage of the peritoneum (PLP) is often the first resort in a suspected intra-abdominal lesion [24]. Very few studies have been published on ultrasound scans performed in emergency rooms in a resource-limited medical
environment. Muller et al. in Congo agreed in 2015 that the introduction of
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FAST ultrasound was possible and necessary [25]. Can EFAST ultrasound improve the management of a blunt thoracic and abdominal trauma in the city of
Parakou in Benin? This study was initiated to address the concern and its objective was to evaluate the contribution of EFAST ultrasound in the management of
a blunt thorax and abdomen trauma.

2. Patients and Method
• Study framework
The study was carried out in the Department of Anesthesia-Resuscitation and
Emergency (SARU) and the Department of Radio-diagnostic and Medical Imaging (DRMI) at the Departmental University Hospital of Parakou.
• Study method
Type and period of study: This was a cross-sectional study with a descriptive
and analytical aim with prospective collection of data carried out over a period
of six (06) months (February 20 to August 20, 2017) and which the protocol was
submitted and validated by the ethics committee of the Faculty of Medicine of
the University of Parakou.
Study population: The study concerned all patients suspected of a blunt thoracic and/or abdominal trauma, multiple trauma or not admitted to the emergency department and hospitalized in intensive care during the study period. We
considered as closed traumatized of the thorax and/or the abdomen any patient
admitted for trauma in whom the questioning and the physical examination
found signs related to a thoracic and/or abdominal damage without solution of
continuity of the thoracic or abdominal wall.
Inclusion criteria: were included: All patients with a blunt trauma related to
thorax and/or abdomen and from whom we have obtained free and written
consent to participate in the study or from a close relative.
Non-inclusion criteria: patients with open trauma related to the thorax and/or
open abdomen trauma and patients who died after admission were not included.
Exclusion criteria: Patients with non-traumatic effusion and those in whom
EFAST could not be performed were excluded from the study. Sampling technique: We performed a thorough recruitment of all patients fulfilling the inclusion criteria.
Variables studied:
Dependent variable: The dependent variable is represented by the result of the
EFAST ultrasound. It is a dichotomous dummy variable which modalities are:
positive or negative depending on the presence or not of effusion on EFAST.
Independent variables
Sociodemographic data: age, sex, profession.
Clinical data:
• Anamnestic data: time of admission, mode of admission, mode of transport,
causes of trauma, mechanism of trauma.
• General signs, search for vital distress (cardiocirculatory distress, respiratory,
DOI: 10.4236/ojanes.2020.1011035
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neurological and metabolic distress and evaluation of severity scores: Revised
Trauma Score (RTS): scored from 0 to 12 and Injury Severity Score (ISS):
next to 1 to 75).
• Looking for clinical signs of effusion: These are signs in favor of pleural fluid
or gas effusion and signs in favor of peritoneal fluid effusion suspected on
physical examination. These are dichotomous nominal qualitative variables
whose modalities depend on the presence or absence of physical signs of effusion.
• Lesion assessment: These are lesions retained after complete exploration of
the patient (clinical, paraclinical and operative assessment).
Paraclinical data:
• Imaging: ultrasound results of the chest and abdomen and standard x-rays of
the chest, pelvis and limbs.
• Biology: hemoglobin level, hematocrit level.
Therapeutic data
• Therapeutic decision: Surgical treatment (abdominal and thoracic surgery or
monitoring.
• Peroperative diagnosis: hepatic, splenic, pancreatic, intestinal, mesenteric lesions, postoperative peritonitis, others.
• Nature of the liquid found: thoracic (blood, serosity, chyle, other) and Abdominal (blood, bile, pus, urine, chyle, other).
• Delay between performing the EFAST ultrasound and surgical management
is a quantitative variable expressed in hours.
Evolving data
• Three modalities: the outcome may be favorable and/or unfavorable, or complicated by postoperative bleeding. The discharge method: transfer to surgical
hospitalization unit, put in exit.
Collection of Data
All the subjects included underwent after admission and conditioning, a
measurement of vital parameters, a physical examination and an EFAST ultrasound and, as appropriate, clinical monitoring and EFAST ultrasound monitoring. The data was collected using: a survey sheet containing the variables to be
studied. EFAST ultrasound was systematically performed in all patients by a radiologist using a “General Electric Logiq 100©” brand portable ultrasound system
with a 3.5 MHz convex abdominal probe. In some cases, it had made it possible
to diagnose certain lesions. Paraclinical work-ups were performed in patients
awaiting surgery and in patients undergoing surveillance during observation.
The EFAST ultrasound operation was performed after 30 minutes, one hour,
two hours, eight hours and twenty-four hours of observation, then every 24
hours after which the decision to surgery, to continue monitoring, hospitalization or even discharge were taken by the surgeon in collaboration with the resuscitator. EFAST ultrasound was performed in all patients after surgury every
24 hours until discharge.
DOI: 10.4236/ojanes.2020.1011035
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Data Processing and Analysis
The data were coded and analyzed using EPI INFO software. Data were entered and analyzed using Epi Info software version 3.5.4 and 7.1.1.14 from Center of Disease Control (CDC) respectively. The data analysis was carried out in
two parts: A descriptive part which consisted of calculating the percentages for
the qualitative variables and the averages and standard deviation for the quantitative variables. An analytical component which consisted in measuring the association between the dependent variable and the independent variables. Statistical
Chi-square, Fischer or Yates-corrected Chi-square tests were used as appropriate
to determine the degree of significance of the association (p-value). The significance level was set at 0.05.

3. Results
Frequency
During the study period, 1331 patients were admitted to the emergency department. We counted 546 trauma patients (41.02%) among which 63 cases of
closed trauma related to thorax and abdomen were collected, representing 11.53%
of admissions and divided into 14 thorax related trauma patients (22.22%), 20 abdominal trauma (31.75%) and 29 thoraco-abdominal trauma (46.03%). Among
the 63 patients, we counted 45 polytrauma victims (71.42%).
Sociodemographic data
In our series, 54 traumatized (85.71%) were male and 9 (14.29%) female with
a sex ratio of 6. The mean age of the patients was 31.36 years ± 13.29 years with
extremes of 9 years and 69 years. The 20 to 40 age group was the most
represented. The different socio-professional categories objectified in our series
were: 40 independent workers (63.49%), 17 students and pupils (26.99%), 3
unemployed patients (04.76%) and 3 Employees (04.76%). Table 1 shows the
Distribution of patients according to age, sex and profession.
Clinical Data
• Method of admission
Thirty-nine patients (61.90%) were admitted to the emergency room directly
from the place of accident and 38.1% of victims (n = 24) were referred from a
health center after first aids.
• Consultation period
The median time to consultation was 2 hours and 50 minutes with extremes of
08 minutes and 83 hours (3.5 days).
• Transport modalities
In our series, 4 patients (6.35%) benefited from medical transport versus
93.65% (n = 59) who were transported using makeshift means among which we
found; motorcycles, 46.03% of cases (n = 29); public transport vehicles, 22.22%
of cases (n = 14); firefighter, 15.87% of cases (n = 10); non-medical ambulances,
9.53% of cases (n = 6).
• Circumstances of the trauma
DOI: 10.4236/ojanes.2020.1011035
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The circumstances of trauma were varied. We identified 43 cases of accidents occurring on public roads (68.25%), 10 cases of physical assaults
(15.87%), 7 cases of falling from the top of a tree (11.11%), 1 case of a domestic
accident (1.59%), 1 case of a work accident (1.59%) and 1 case of a sports accident (1.59%).
• Physical examination data
In our series, 10 patients (15.87%) had cardiocirculatory distress (hypovolemic shock state). On the other hand, respiratory distress was objectified in 23 cases
(36.51%). Table 2 shows the mean, standard deviation and extremes of general
vital parameters.
Scores of severity
The Revised Trauma Score (RTS) and the Injury Severity Score (ISS) were assessed. The mean RTS was 10.93 ± 01.41 with extremes of 07 and 12. Six (06)
chest related trauma or 09.52%, 07 (11.11%) abdominal trauma and 15 (23, 81%)
thoraco-abdominal trauma patients had a score below 12. The mean ISS was
20.73 ± 14.40 with extremes of 03 and 57. Table 3 shows the distribution of patients according to the results of the revised trauma. Score (RTS) and Injury
Table 1. Distribution of patients according to age, sex and profession.
Variables

Sex
Number/Percentage

Male

54

(85.71)

Féminine

9

(14.29)

63 (100)

Age and types of trauma
Thorax

Abdomen

Thoraco-abdominal

Total

Number/Percentage
0-19

3 (4.76)

3 (4.76)

5 (7.94)

11 (17.46)

20-29

4 (6.35)

9 (14.29)

5 (7.94)

18 (28.58)

30-39

2 (3.17)

4 (6.35)

15 (23.81)

21 (33.33)

40-49

2 (3.17)

3 (4.76)

2 (3.17)

7 (11.10)

≥ 50

3 (4.76)

1 (1.59)

2 (3.17)

6 (9.53)

Total

14 (22.22)

20 (31.75)

29 (46.03)

63 (100)

Socio-professional categories and types of trauma
Number/Percentage

DOI: 10.4236/ojanes.2020.1011035

Thorax

Abdomen

Thoraco-abdominaux

Total

Independent workers

7 (11.11)

11 (17.46)

22 (34.92)

40 (63.49)

Students and pupils

6 (09.52)

6 (09.52)

5 (07.94)

17 (26.98)

unemployed patients

-

2 (03.17)

1 (01.59)

3 (04.76)

Employees

1 (01.59)

1 (01.59)

1 (01.59)

3 (04.76)

Total

14 (22.22)

20 (31.75)

29 (46.03)

63 (100)
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Severity Score (ISS) and type of trauma.
Table 4 shows the distribution of patients according to the objectified effusions on physical examination and the site of the emergency trauma.
Table 2. Distribution of patients according to means, standard deviation and extremes of
general vital parameters.
Settings

Average

extreme

Systolic blood pressure (mm Hg)

104.47 ± 20.41

50 - 130

Heart rate (bpm)

95.55 ± 15.14

61 - 152

Respiratory rate (breaths/m)

28.39 ± 6.36

18 - 40

Temperature (degree Celsius)

36.26 ± 0.48

36 - 38

Oxygen saturation (%)

94.38 ± 4.61

75 - 98

Table 3. Distribution of patients according to the results of Revised Trauma Score (RTS),
injury Severity Score (ISS) and the type of trauma.
Settings

Revised Trauma Score
Thorax

Abdomen

Thoraco-abdominal

Total

Number/Percentage
12

8 (12.69)

12 (19.04)

13 (20.63)

33 (52.38)

11

4 (6.34)

2 (3.17)

6 (9.52)

12 (19.05)

10

1 (1.59)

4 (6.34)

1 (1.59)

6 (9.52)

9

1 (1.59)

1 (1.59)

4 (6.34)

6 (9.52)

8

-

1 (1.59)

4 (6.34)

5 (7.94)

7

-

-

1 (1.59)

1 (1.59)

Total

14 (22.22)

20 (31.74)

29 (46.03)

63 (100)

Injury Severity Score
Number/Percentage
Mild (1 - 9)

8 (12.69)

5 (7.93)

6 (09.52)

19 (30.15)

Moderate (10 - 15)

1 (1.59)

2 (3.17)

-

3 (04.76)

Severe (16 - 24)

1 (01.59)

8 (12.69)

8 (12.69)

17 (26.98)

Critical (≥25)

4 (06.34)

5 (7.93)

15 (23.80)

24 (38.09)

Total

14 (22.22)

20 (31.74)

29 (46.03)

63 (100)

Table 4. Distribution of patients according to the effusions found on physical examination and the site of the emmergency (thoracic, abdominal and thoraco-abdominal) trauma.
Settings

DOI: 10.4236/ojanes.2020.1011035

Thorax

Abdomen

Thoraco-abdominal

Total

Number/Percentage

Pleural fluid

02 (3.17)

-

1 (1.59)

3 (4.76)

Peritoneal fluid

-

3 (4.76)

8 (12.69)

11 (17.46)
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Paraclinical data
• Emergency EFAST ultrasound data
Completion time
The average time to complete the EFAST ultrasound was 7 minutes 2 seconds
± 3 minutes 2 seconds with extremes of 05 to 20 minutes.
EFAST ultrasound results
Thirty-two patients (50.79%) did not have a positive EFAST. Table 5 shows
the distribution of patients according to the type of effusion found on EFAST
and the site of the trauma. Figures 1-3 illustrate the effusions found on EFAST
ultrasound in the various pleural and peritoneal cavities of the emergency room.
Results of standard radiographic and diagnostic thoracic ultrasound
Table 6 shows the distribution of lesions diagnosed on standard radiography
and ultrasound. Figure 4 and Figure 5 show chest X-ray, facial incidence of a
patient with chest and abdomen trauma on admission and 24 hours later.
Table 5. Distribution of patients according to the type of effusions found at E-FAST and
the site of the emergency trauma.
Thorax

Abdomen

Thoraco-abdominal

Total

Number/Percentage
Fluid pleural effusion

2 (6.25)

-

1 (3.13)

3 (9.38)

Mixed pleural effusion

1 (3.13)

-

1 (3.13)

2 (6.25)

Fluid peritoneal effusion

-

10 (31.25)

11 (34.38)

21 (65.63)

Pleural fluid and peritoneal effusion

-

-

5 (15.63)

5 (15.63)

Pleural gas and peritoneal fluid
effusion

-

-

1 (3.13)

1 (3.13)

Total

3 (9.38)

10 (31.25)

19 (59.38)

32 (100)

Figure 1. Fluid pleural effusion visualized on E-FAST ultrasound (Triangles) with contused lung tissue (arrow) in the right pleural cul-de-sac bounded at the bottom by the diaphragm (arrowheads) and the liver (Star).
DOI: 10.4236/ojanes.2020.1011035
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Figure 2. Peritoneal fluid effusion visualized on EFAST ultrasound, in Morrison’s compartment (Triangle) between the liver (arrowheads) and the right kidney (Star).

Figure 3. Peritoneal fluid effusion visualized on E-FAST ultrasound in the Douglas’
cul-de-sac (triangles) with blood clots (arrows) behind the bladder (star).
Table 6. Distribution of lesions diagnosed on standard radiography and ultrasound.
Radiography

Ultrasound

Number/Percentage
Container damage
Thoracic flap

3 (4.76)

-

Ribs fracture

30 (47.62)

-

Sternal fractures

-

4 (6.35)

Subcutaneous emphysema

1 (1.59)

1 (1.59)

3 (4.76)

10 (10.59)

Content damage
Hemothorax

DOI: 10.4236/ojanes.2020.1011035
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Continued
Hematocele

1 (1.59)

1 (1.59)

Pneumothorax

-

3 (4.76)

Pneumatocele

2 (3.17)

-

Lung contusions

14 (22.22)

7 (11.11)

Redarrows: Rib fractures; Yellowarrows: Pneumatocele + pulmonary contusion; Blue arrows:
Subcutaneousemphysema; Purple arrows: Effusion of the left pleural cul-de-sac

Figure 4. Chest x-ray, frontal view of a patient with trauma to the thorax and abdomen
on admission.

Blue arrows: Subcutaneousemphysema; Total opacity of the left pulmonary field: Hemothorax.

Figure 5. Chest x-ray, frontal view in decubitus position of the same patient as in Figure
5 twenty-four hourslater.
DOI: 10.4236/ojanes.2020.1011035
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Abdominal diagnostic ultrasound results
Abdominal ultrasound performed, made possible to objectify lesions in 25 patients among whom 21 trauma (84%) had splenic lesion, 1 trauma (4%) had liver
injury and 3 trauma (12%) had both splenic and liver injury.
Biological assessments
The mean hemoglobin level in chest trauma patients was 10.85 ± 2.91 g/dl
with extremes of 07.80 and 12.50 g/dl. The mean hemoglobin level in abdominal
trauma was 09.75 ± 02.01 g/dl with extremes of 04.70 and 12.90 g/dl.
The mean hemoglobin level in thoraco-abdominal trauma patients was 09.73
± 2.07 g/dl with extremes of 05.60 and 13.5 g/dl.
Therapeutic data
Therapeutic decision
Results of the first phase of the assessment of trauma patients.
Figure 6 shows the results of the first phase of the assessment of trauma patients.
EFAST ultrasound results during monitoring
Fifty-eight patients (84.12%) were monitored. 5 unstable and EFAST negative
patients were stabilized after resuscitation.
Figure 7 shows the results of the second phase of the assessment: 16 patients
(27.58%) presented secondarily an unstable hemodynamic state and a positive
EFAST examination within an average of 07 hours and 30 minutes ± 2 hours
and 30 minutes with extremes of one hour and 20 hours. The 11 (18.96%) EFAST

Figure 6. Results of the first phase of the assessment of trauma patients.

Figure 7. Results of the second phase of the assessment of trauma patients.
DOI: 10.4236/ojanes.2020.1011035
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positive patients with stable hemodynamics were transferred to hospital after 24
hours of monitoring and secondarily exeat.
Surgical technique
• Two (02) patients underwent pleural drainage.
• Eighteen (18) patients underwent laparotomy.
• One (1) patient underwent pleural drainage and laparotomy.
Time between completion of EVAST and surgical treatment
The average time taken to take charge of the 5 patients operated on in an
emergency room was 03.46 hours ± 02 hours with extremes of one hour 55 minutes and 06 hours 25 minutes. The mean time to secondary management of 19
monitored patients who became unstable was 27.58 hours ± 11.88 hours with
extremes of 13 to 42 hours for pleural fluid effusions and 9.12 hours ± 5.95 hours
with extremes of 1 hour 45 minutes to 9 pm for peritoneal fluid effusions.
Peroperative diagnosis
Table 7 shows the distribution of intra-abdominal lesions diagnosed on ultrasound.
Contribution of EFAST ultrasound
EFAST ultrasound and physical examination results.
Physical examination suspected pleural fluid effusion in 03 (04.71%) patients,
peritoneal fluid effusion in 11 (17.46%) patients. No gaseous pleural effusion was
found. Figure 8 shows the results the EFAST ultrasound and the physical examination.
Table 7. Distribution of intra-abdominal lesions diagnosed during surgery.
Lesions

Number

Percentage

Splenic lesions

11

64.71

Liver damage

1

5.88

Splenic lesion + liver damage

3

17.65

Intestinal lesions

1

5.88

Post traumatic peritonitis

1

5.88

Retroperitoneal hematoma

1

5.88

Total

7

100

Figure 8. Physical examination results and EFAST results.
DOI: 10.4236/ojanes.2020.1011035
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EFAST ultrasound performance
The performance of the EFAST ultrasound was obtained by comparing the
results of the EFAST ultrasound with those of laparotomy and pleural drainage.
-Performance of EFAST for the diagnosis of significant hemothoraxes
EFAST ultrasound was performed in 43 chest trauma patients. We found 03
true positives confirmed by pleural drainage, and 40 true negatives confirmed by
radiography and clinical monitoring. The EFAST ultrasound is said to have a
sensitivity of 100%, a specificity of 100%, a negative and positive predictive value
of 100%.
-Performances for the diagnosis of hemoperitins
EFAST ultrasound was performed in 49 patients with abdominal trauma. We
found 24 true positives, 02 false positives confirmed by laparotomy which found
digestive pus and juice as effusion. Similarly, we found 22 true negatives. The
EFAST ultrasound is reported to have a sensitivity of 92.30%, a specificity of
100%, a negative predictive value of 92.30% and a positive predictive value of
100%.
Evolving data
Of the 63 patients received, 06 deaths were recorded for a mortality rate of
09.52%. Secondary bleeding was found on EFAST ultrasound on the second
postoperative day in 02 patients who had received hepatic sutures. Table 8
shows the mortality of trauma patients based on the results of EFAST ultrasound.

4. Discussion
Clinical data
The method of direct admission of patients to the hospital from the place of
the accident was the majority in our series (61.90%) and this observation is identical to that of Tchaou et al. in 2013 who reported an equally high proportion in
polytrauma victims (76.2%) [22] [20]. Severity of the injuries could justify the
patients’ transfer to the nearest hospital from the accident site and better manage
most of the injuries.
Fifty patients (79.36%) consulted within 24 hours and 20.64% after 24 hours.
The average time to consultation was 2.5 hours. This long consultation period,
objectified in our sample, delays the treatment and could constitute a factor of
Table 8. Distribution of the evolution of trauma patients based on ultrasound results
EFAST.
Ultrasound EFAST
Positive

DOI: 10.4236/ojanes.2020.1011035

Negative

Total
(N)

P

0.4220

n

%

n

%

Favorable

30

47.63

27

42.86

57

Death

2

03.17

4

6.34

06

TOTAL

32

50.80

31

49.20

63
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poor prognosis due to the extent of blood loss. Admissions after 24 hours are
explained by the lack of a pre-hospital care system and the preference of patients
to consult in a peripheral health facility or to indulge in self-medication because
of their lack of financial means [20] and decide to consult in an appropriate center only in case of worsening of the clinical picture.
Non-medical means of transport were used in 93.65% for the victims. Four
patients (6.45%) received medical transportation. The chain of pre-hospital care
being absent, patients were admitted to the emergency unit with multiple organ
failure which worsened their clinical condition and sometimes made care difficult as financial resources are often not available. Yena et al. in Mali reported in
a study on chest trauma that 75.6% of patients were transported by non-medical
means. Several African authors have reported similar results [23] [26] [27].
Road accidents (68.25%) and assaults (15.87%) were the most common causes
of trauma. In fact, accident injuries represent the second leading cause of death
in the world [28]. The causes are multifactorial: an exponential increase in the
number of cars and motorcycles in emerging countries, non-observance of basic
road safety standards. In addition, the condition of the roads, their lack of night
illumination, the promiscuity between various types of motorized vehicles, animals and pedestrians, rise the exposure to accidents [29]. Assaults are the second
cause in our series and this is explained by the fact that Parakou is becoming
more and more modernized, insecurity is also growing there as in any large metropolis. Our results are similar to those of Hossein et al in Iran who reported
that road accidents are the main cause of thorax and abdomen trauma (51.7%)
followed by physical assaults (32.2%) [5]. Ouchemi et al in Chad reported a similar result (51% of road accidents) [30] as did Brooks et al in the UK [31].
Paraclinical data
Contribution of EFAST ultrasound in the management
- Diagnostic delay
In our series, the time to perform the EFAST ultrasound was 7 min 2 seconds
± 3 min 2 seconds with extremes of 5 min and 20 min, which allowed the
surgeon to indicate an emergency operative act in 7.93% of our patients. Early
diagnosis of effusions is useful in speeding up the management of trauma patients. Our results are close to those of Brenchley et al. in the United Kingdom (5
minutes) [32], Muller et al. in Congo (10 minutes) [25], Smith et al. in South
Africa (10 minutes) [33]. According to a randomized study evaluating the results
of the ultrasound performed in the emergency room in the emergency medicine
department of the New York Methodist Hospital in Brooklyn (USA), a reduction
in the time to initial diagnosis reciprocally leads to a reduction in the time it
takes to pass the test at the emergency reception unit in the operating theater
[34].
- EFAST ultrasound results
Gaseous pleural effusions
In our series, we objectified 6.97% pleural gas effusions. Yassir Abdulrahman
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et al. in 2014 in Qatar in a study examining the utility of EFAST in the diagnosis
of chest contusions reported 11% proportion of pleural gas effusions [17]. Mao
Zhang et al. in Hangzhou in China objected to 21% pleural gas effusions in polytrauma victims [35]. Hamada et al. in 2016 at Kremlin-Bicetre in France, in a
study on the integration of EFAST in the initial management of stable trauma
patients reported 29% of pleural gas effusions [36]. These results are far above
ours. This could be explained by the difference in research method and techniques. We used a 3.5 MHz abdominal convex probe in our study. This enquiry
has low sensitivity for low abundance pneumothorax. On the other hand, these
different authors, in addition to having used various convex and flat probes from
5 to 10 MHz, compared their results with those of chest scanner. This brings us
back to the second bias of our study which called into question the quality of the
equipment used. In order to have reliable results, our hospitals must be equipped
with high-performance equipment. Furthermore, Sauter et al. in 2017 in a study
on the practicality and limitations of EFAST in detecting pneumothorax reported that 59% of pneumothoraxes escaped EFAST but were found on CT [37].
Pleural fluid effusions
In our study, EFAST ultrasound revealed 23.25% pleural fluid effusions. This
result is close to those of Gülalp et al. in Turkey [38] and Smith et al. in South
Africa in 2010 [33] who found proportions of 22% and 25% respectively. These
results support the high incidence of post-traumatic pleural fluid effusions.
Post-traumatic pleural fluid effusions are therefore to be feared when a patient
admitted to the emergency room is suspected of chest trauma.
Peritoneal fluid effusions
In our study, we objectified 50.10% of peritoneal effusions. In a previous study
on post-traumatic hemoperitoneum in 2010, Allodé et al. reported a proportion
close to ours (43.44%) [39] in Parakou. Similarly, Doussou et al. in 2014 in Cotonou reported a proportion of 41% [17]. Ouchemi et al. in Chad in 2017 found
a result lower than ours at 34.46% at the National Teaching Hospital of
N’Djamena [30]. These figures remain worrying as they reflect the significance
of the injuries observed, hence the need for rapid diagnosis and management in
order to improve the prognosis of these patients.
EFAST ultrasound and physical examination
Physical examination found pleural fluid effusion in 03 (04.71%) patients, peritoneal fluid effusion in 11 (17.46%) patients. No gaseous pleural effusion was
found. The EFAST ultrasound intended to be an extension of the emergency
physician’s hand and its ultrasound stethoscope, allows a better initial assessment of patients. This leads us to conclude that a systematic ultrasound of all
trauma patients could increase the sorting performance of our emergency department.
EFAST ultrasound and severity score
The average ISS of EFAST positive patients was 29.43 ± 11.47 with extremes of
16 and 57 (P: 0.0005). The presence of an effusion is associated with serious
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condition and should require patients to be under equipped surveillance. This
significant link has been found by other authors such as Gülalp et al. in Turkey
[84], Hamada et al. in France, Beck-Razi et al. in Lebanon [40], Skerritt et al. in
London [41].
EFAST ultrasound, treatment decision and time to treatment
In our series, 7.93% of patients were treated urgently for positive EFAST and
hemodynamic instability within a mean period of 3.46 ± 2 hours, and 27.58%
received secondary surgery after ultrasound monitoring in a delay of 9.12 hours
± 5.95 hours (hemoperitoneum) and 27.58 hours ± 11.88 hours (hemothorax).
The question of reducing the time before surgery seems important, the concept
of “Golden Hour” or “golden hour” used in surgery is characterized by the crucial need to take care of trauma patients. Morbidity and mortality are affected if
care is not instituted within the first hour of trauma. This concept justifies our
current trauma system [42]. Melniker et al. have shown in a randomized study
on the performance of ultrasound in emergency rooms that FAST exam can reduce the time to surgery. Patients who received FAST examination had 64% reduction in surgical intervention time [34].
The fact that the patient goes to the operating theater straightaway is discussed by several authors who wonder if surgery in this case is appropriate or if
the operating time would not be lengthened due to the absence of a definitive
and specific diagnosis. It is possible that patients will be better treated if their
admission in the operating room is delayed in favor of a definitive diagnosis
[43]. It would be difficult in our context to comply with this point of view since
our hospitals suffer from the lack of diagnostic equipment, particularly scanner.
The diagnosis of intrathoracic and abdominal lesions is reduced to the simple
performance of a standard X-ray and ultrasound in 20% to 30% of cases. The
latter are still depend on the patient’s financial means [21] [22] [23]. The delay
in treatment would not allow us to have an accurate diagnosis. In this context,
EFAST ultrasound would find its role as a sorting tool allowing to determine
that a significant proportion of patients (51.79% positive in our series) needs a
rapid decision and an appropriate monitoring. Moreover, non-surgical management is becoming the treatment modality for visceral trauma choice in a hemodynamically stable patient [43]. In our series, 18.93% of EFAST positive patients were removed without operative treatment. EFAST would therefore allow
more careful management of patients and offer the possibility of a complete diagnostic workup.
Interest of EFAST ultrasound in patient monitoring
Advance Trauma Life Support (ATLS) guidelines indicate that EFAST ultrasound should be performed immediately after initial clinical examination [28].
But we decided to extend our assessment over 24 to 48 hours, as did Smith et al.
in 2014 in South Africa in hemodynamically stable patients [44]. Our results and
theirs show that a high proportion (27.58% and 33.33% respectively) of EFAST
negative patients at the first evaluation, were positive beyond 24 hours of moniDOI: 10.4236/ojanes.2020.1011035
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toring outside the ATLS time frame. The systematic performance of surveillance
using EFAST ultrasound appears to be of great interest. Pons et al. in Paris in
2012 in a study on the value of a second EFAST ultrasound during the initial
management of a patient with suspected polytrauma came to the same conclusion [45]. In addition, we found two postoperative bleeds after ultrasound monitoring.

5. Conclusion
This study on the contribution of EFAST ultrasound in the management of
blunt thoracic and abdominal traumas in Parakou allowed us to conclude that
blunt thoracic and abdominal traumas are frequent and affect many people more
young adults between 20 years and 40 years with a male predominance. They are
mainly due to accidents on public roads. The introduction of EFAST-type ultrasound in a resource-constrained medical environment is both desirable and
feasible. In this study, the use of EFAST ultrasound had an important influence
on the decision-making process, allowing immediate triage of trauma patients
for laparotomy, chest tube placement or armed clinical monitoring. The performance of the EFAST ultrasound, in terms of sensitivity, specificity, positive predictive value and negative predictive value allows its use in situations of deprivation.
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