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 Whole-body computed tomography in 
hemodynamically unstable patients with gunshot 
wounds: A paradigm shift in trauma management?
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Abstract

Introduction. This study aims to assess the impact of whole-body computed tomography (WBCT) in the evaluation 
of patients with penetrating gunshot wounds (GSW) who are hemodynamically unstable and treated at a trauma 
referral center.

Methods. An analytical, retrospective study was conducted based on a subanalysis of the Panamerican Trauma 
Society-FVL registry. Patients with GSW treated between 2018 and 2021 were included. Patients with severe 
cranioencephalic trauma, minor trauma, and those in extremis were excluded. Patients with and without WBCT 
were compared. The primary outcome was in-hospital mortality, and the secondary outcome was the frequency of 
major surgeries (thoracotomy, sternotomy, cervicotomy, and/or laparotomy) during initial care.

ORIGINAL ARTICLE

This is an open Access under a Creative Commons License - BY-NC-ND https://creativecommons.org/licenses/by-ncnd/4.0/deed.es

Rev Colomb Cir. 2024;39:100-11
https://doi.org/10.30944/20117582.2481

Received: 08/31/2023 - Accepted: 11/3/2023 - Published online: 12/15    /2023
Corresponding author: Carlos A. Ordoñez, Carrera 98 # 18-49, División de Cirugía de Trauma y Emergencias, Fundación 
Valle del Lili, Cali, Colombia. Tel.: +57 300 631 9118. Email: ordonezcarlosa@gmail.com; carlos.ordonez@fvl.org.co 
Cite as: Caicedo Y, Caicedo-Holguín I, Salazar C, Munévar HE, Rodríguez-Holguín F, Serna JJ, et al. Uso de la tomografía 
corporal total en pacientes con heridas de arma de fuego y hemodinámicamente inestables: ¿Rompiendo paradigmas de 
atención inicial? Rev Colomb Cir.Rev Colomb Cir. 2024;39:100-11. https://doi.org/10.30944/20117582.2481

mailto:ordonezcarlosa@gmail.com
mailto:carlos.ordonez@fvl.org.co
https://creativecommons.org/licenses/by-ncnd/4.0/deed.es
https://orcid.org/0000-0002-6128-0128
https://orcid.org/0000-0003-2516-4004
https://orcid.org/0000-0003-4226-5499
https://orcid.org/0000-0002-4096-1434
https://orcid.org/0000-0003-4495-7405
https://orcid.org/0000-0003-4289-317X
https://orcid.org/0000-0001-9829-8930
https://orcid.org/0000-0001-8187-0638
https://orcid.org/0000-0002-0331-5708
https://orcid.org/0000-0002-7928-9390
https://crossmark.crossref.org/dialog/?doi=10.30944/20117582.2481&domain=pdf&date_stamp=2023-12-15


101  

Whole-body computed tomographyRev Colomb Cir. 2024;39:100-11

Results. Two hundred eligible patients were included, with 115 undergoing WBCT and compared to 85 controls. In-
hospital mortality in the WBCT group was 4/115 (3.5%) compared to 10/85 (12%) in the control group. Multivariate 
analysis showed that WBCT was not significantly associated to mortality (aOR: 0.46; 95% CI 0.10-1.94). The WBCT 
group had a relative reduction of 39% in the frequency of major surgeries, with an associated effect on reducing 
the need for surgery (aOR: 0.47; 95% CI 0.22-0.98).

Conclusions. Whole-body computed tomography was employed in the initial management of patients with 
penetrating firearm projectile injuries and hemodynamic instability. The use of WBCT was not associated with 
mortality but rather with a reduction in the frequency of major surgery.

Keywords: wounds and injuries; hemorrhagic shock; traumatic shock; computed tomography; major surgical 
procedures; hospital mortality.

Resumen

Introducción. El objetivo del estudio fue analizar el impacto del uso de la tomografía corporal total en la evaluación 
de los pacientes con trauma penetrante por proyectil de arma de fuego y hemodinámicamente inestables atendidos 
en un centro de referencia de trauma. 

Métodos. Se realizó un estudio analítico, retrospectivo, con base en un subanálisis del registro de la Sociedad 
Panamericana de Trauma – Fundación Valle del Lili. Se incluyeron los pacientes con trauma penetrante por proyectil 
de arma de fuego atendidos entre 2018 y 2021. Se excluyeron los pacientes con trauma craneoencefálico severo, 
trauma leve y en condición in extremis.

Resultados. Doscientos pacientes cumplieron los criterios de elegibilidad, 115 fueron estudiados con tomografía 
corporal total y se compararon con 85 controles. La mortalidad intrahospitalaria en el grupo de tomografía fue 
de 4/115 (3,5 %) vs 10/85 (12 %) en el grupo control. En el análisis multivariado se identificó que la tomografía 
no tenía asociación significativa con la mortalidad (aOR=0,46; IC95% 0,10-1,94). El grupo de tomografía tuvo una 
reducción relativa del 39 % en la frecuencia de cirugías mayores, con un efecto asociado en la disminución de la 
necesidad de cirugía (aOR=0,47; IC95% 0,22-0,98).

Conclusiones. La tomografía corporal total fue empleada en el abordaje inicial de los pacientes con trauma 
penetrante por proyectil de arma de fuego y hemodinámicamente inestables. Su uso no se asoció con una mayor 
mortalidad, pero sí con una menor frecuencia de cirugías mayores. 

Palabras clave: heridas y traumatismos; choque hemorrágico; choque traumático; tomografía computarizada; 
procedimientos quirúrgicos mayores; mortalidad hospitalaria.

Introduction
Trauma causes 9% mortality worldwide and is 
one of the leading causes of preventable deaths 1; 
It contributes as one of the leading causes of death 
in people between 1 and 45 years old. Since it is 
frequently lethal or disabling, it has an additional 
social and economic impact 2.

Currently, the predominant approach to initial 
care is based on Advanced Trauma Life Support 
(ATLS) guidelines. These guidelines include priori-
tized physical examination, plain chest and pelvis 

x-rays, Focused Assessment with Sonography for 
Trauma (FAST), and selective and complementary 
computed tomography (CT) according to the re-
gion under study 3. The decision to perform CT 
after conventional imaging is less clear in the ATLS 
guidelines and is subject to local protocols and 
equipment availability.

In recent times, technology has evolved ma-
king CT faster, more detailed, accessible in the 
acute trauma care setting, and with high precision 
in a wide range of injuries 4,5, which is reflected 
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in a low rate of missed diagnoses 6,7. Therefore, 
conventional radiological evaluation according to 
ATLS may no longer be the best option for initial 
diagnosis. Additionally, it is common for patients 
with severe injuries to require secondary CT in va-
rious parts of the body after conventional imaging.

Modern multidetector CT (MDCT) machines 
can image the head, cervical spine, chest, abdo-
men, and pelvis in a single exam, which has been 
called whole-body tomography. By using imme-
diate, full-body CT scanning in trauma patients, 
detailed and rapid information about organ and 
tissue injuries is obtained, allowing an informed 
plan for further therapy 8.

The most relevant question remains whe-
ther full-body scanning with immediate CT will 
result in an improvement in clinical outcomes. 
Meta-analyses that include information from 
observational studies, with variability in their 
methodological designs, have reported a be-
neficial effect on mortality with the use of CT 
in patients with blunt trauma 9. The REACT-2 
clinical trial included 1403 patients randomi-
zed to be studied with or without whole body 
CT and showed that there was no difference in 
in-hospital mortality, even in subgroup analysis 
of patients with polytrauma and traumatic brain 
injury 10.

Whole body CT has been studied in the se-
tting of blunt trauma and in hemodynamically 
stable patients. Extending its use in penetrating 
trauma and in patients with hemodynamic risk 
is still quite controversial. Patients with penetra-
ting trauma, especially those injured by a firearm 
projectile, represent a challenge in the diagnostic 
evaluation since the damage vectors associated 
with projectiles and existing injuries could modify 
clinical behaviors. The use of CT goes against the 
standards proposed by ATLS for the approach to 
patients with penetrating trauma.

Additionally, there is a risk that the use of this 
technology in the care of hemodynamically unsta-
ble patients, who are transient responders, could 
have a detrimental effect, since the prolongation 
of care times can be associated with a greater 
risk of mortality. However, to date the evidence is

variable regarding the use and possible benefit 
of whole body CT in this context 4,11,12. The objec-
tive of this study was to analyze the impact of the 
use of total body CT in the evaluation of patients 
with penetrating trauma from a firearm projec-
tile and hemodynamically unstable, treated at 
the Fundación Valle del Lili University Hospital, 
a reference center for trauma in the city of Cali, 
Colombia.

 
Methods
Type of study
A retrospective, analytical study was carried out, 
for which the registry of the Panamerican Trauma 
Society associated with Fundación Valle del Lili 
(PTS-FVL) was used as a source of information. 
The PTS-FVL registry was approved by the Re-
search Ethics Committee of the Fundación Valle 
del Lili (Protocol 554 – November 22, 2011, re-
newed on December 27, 2022).

Whole-body tomography
The intervention to be evaluated was the use 
of whole-body tomography (WBCT), through a 
single-step computed tomography with helical ac-
quisition. Images are obtained with a multi-slice 
IVR system (Aquilion ONE 320-slice computed 
tomography scanner. Toshiba Medical Systems 
Corp, Tochigi, Japan).

In the first phase, the simple acquisition of the 
skull is done. The second phase takes a scan of the 
neck, thorax, abdomen and pelvis (from the base 
of the skull to the lower edge of the pubis), with 
administration of contrast medium in two separa-
te applications, as described in Table 1. After the 
second injection, the contrast image is acquired 
with a reference in the descending aorta ROI: 200 
HU. Frequently, the team that is resuscitating the 
patient rethinks the segments to study, depending 
on the location of the wounds.

The contrast medium administered is a low 
osmolarity nonionic medium (Iopromide Ultravist 
R. Whippany, NJ: Bayer Health Care Pharmaceu-
ticals), through an intravenous route with an 18 
G peripheral catheter. A total of 130 ml is used. 



103  

Whole-body computed tomographyRev Colomb Cir. 2024;39:100-11

of contrast medium, with a biphasic technique. 
Sequential contrast boluses result in a single ac-
quisition showing a combination of arterial and 
venous phase, with excellent image quality and 
rapid image reconstruction. The reconstruction 
of the cuts is carried out 1 mm every 0.8 mm. The 
total number of cuts depends on the size of the 
patient and the segments studied. Intravenous 
pyelogram can be added to the protocol, if ne-
cessary.

Trauma code
This WBCT protocol is integrated into an initial 
care protocol for trauma patients, called Trauma 
Code, which was implemented in the institution 
since 2015, with effects on reducing mortality, 
time to access surgery or of tomography, as has 
been documented in previous studies 8,11,13-15, 
where a median between admission to the emer-
gency room and taking the WBCT in penetrating 
trauma of 31 minutes was described (interquarti-
le range: 13-50 minutes), with no reported cases 
of contrast medium-induced nephropathy.

Patient selection
The study sample was selected from patients with 
penetrating trauma from a firearm projectile. Sin-
ce it was considered that the care protocol had 
already been consolidated, patients treated be-
tween January 1, 2018 and December 31, 2021 
were included. Patients with severe craniocere-
bral trauma [Abbreviated Injury Scale (AIS) of 
the Head > 3] were excluded, patients with mild 
trauma [Injury Severity Score (ISS) < 8] and pa-
tients with a systolic blood pressure that persisted 
below 60 mmHg after resuscitation maneuvers 
were initiated, since these patients were taken 
directly to surgery and unstable non-responding 
patients were considered.

Variables
This subanalysis collected sociodemographic 
information, mechanism of injury, and trauma 
severity using the AIS and ISS scores. Hemody-
namically unstable patients were defined as those 
whose vital signs upon admission to the institu-
tion had a shock index greater than or equal to 1 16.

Table 1. Single-phase whole-body computed tomography protocol.

Phase Procedure

Phase A Simple acquisition phase: skull

Phase B

Contrast administration phase: neck, thorax and abdomen
Intravenous contrast: iodine, non-ionic, hypo-osmolar (370 mg/ml)

Step 1: First injection

Flow= 2.0 ml/s

Contrast volume= 60 ml

45 second pause

Total duration: 75 seconds

Step 2: Second injection

Flow= 4 ml/s

Contrast volume= 60-70 ml

Wash= 40 ml of normal saline

Duration: 25 seconds

Total time: 100 seconds

Step 3: Verified acquisition In the descending aorta ROI= 200 HU, 
after the second injection

Source: Translated from Ordoñez C, García C, Parra MW, Angamarca E, Guzmán-Rodríguez 
M, Orlas CP, et al. Implementation of a new Single-Pass Whole-Body Computed Tomography 
Protocol: Is it safe, effective and efficient in patients with severe trauma? Colomb Med 
(Cali). 2020;51:e4224.



104  

Caicedo Y, Caicedo-Holguín I, Salazar C, Munévar HE, et al. Rev Colomb Cir. 2024;39:100-11

Likewise, multiple trauma was defined as 
those patients with a trauma that involved more 
than two anatomical areas; major surgery to 
procedures involving cervicotomy, thoracotomy, 
sternotomy, or laparotomy; minimally invasive 
procedures in those patients who underwent tho-
racostomy, thoracoscopy or laparoscopy and who 
did not require major surgeries.

Information was collected on admission sta-
tus, surgical procedures performed, red blood cell 
transfusion requirement, intensive care unit (ICU) 
admission, ICU stay, hospital stay, and clinical 
outcomes. The primary outcome was in-hospital 
mortality; secondary outcomes of interest were 
the need for major surgery and length of hospital 
stay.

Statistic analysis
In the information description, absolute frequency 
and relative frequency measures were used for 
categorical variables, while median and inter-
quartile range were used for continuous variables. 
Regarding the comparison between continuous 
variables, the student t test was applied if they 
followed a normal distribution; otherwise, the 
Wilcoxon rank sum test was used. Comparison 
of categorical variables was performed using the 
chi-square test or Fisher’s exact test, depending on 
the circumstances. Data were analyzed according 
to whether or not patients underwent WBCT upon 
admission.

A bivariate analysis was also performed to 
evaluate the association between the use of 
WBCT and mortality, and the use of WBCT and 
the need for major surgeries, using logistic re-
gression models, with reporting of the effect 
measure with odds ratio and its 95% confidence 
interval. Measures of association were then cal-
culated in models adjusted for admission status 
and injury severity. The performance of the mo-
del was reported according to the result of the 
Hosmer-Lesmeshow test and the area under the 
curve (AUC). In the effect measures in relation 
to the use or not of WBCT, the statistical power 
associated with the difference observed in this 
study was evaluated.

The calculations in this study were carried out 
using the R language version 4.3.0 and the STATA 
program (StataCorp, College Station, USA) version 
15.1. P-values ​​were calculated two-tailed and the 
level of significance was defined as p<0.05.

Results
Univariate Analysis
A total of 4380 patients with penetrating trauma 
were included in the study population, of which, 
applying the inclusion and exclusion criteria, 
200 patients with hemodynamic instability on 
admission and who were transient responders 
were identified. Among the latter, 115 underwent 
WBCT and 85 were not evaluated with tomogra-
phy (Figure 1). The overall median age was 27 
years [interquartile range (IQR) 23-34] and 86% 
(171/200) were men.

Regarding the study groups, severe trauma 
(defined with an Injury Severity Score > 25) 
was 29% (33/115) in the WBCT group and 15% 
(13/85) in the control group, without being the 
difference statistically significant. Patients in the 
WBCT group had a proportion of severe chest 
trauma (Abbreviated Injury Scale (AIS) - Chest 
> 3) of 77% (88/115) while in the control group 
it was 44% (37/85), p<0.001 and multiple trau-
ma of 48% (55/115) while in the control group it 
was 31% (26/85), p=0.01. However, in the control 
group (who did not undergo WBCT), the systolic 
pressure on admission was lower, the shock index 
was higher and the proportion with altered state 
of consciousness (assessed by the Glasgow Coma 
Scale) was higher. There were no differences in 
the frequency of initiation of blood component 
therapy between the two groups.

In relation to the primary outcome, in-hospital 
mortality in the group that underwent WBCT was 
3.5% (4/115) versus 12% (10/85) in the control 
group. Among secondary outcomes, the propor-
tion of major surgeries was lower in the WBCT 
group (30%; 35/115) compared with the control 
group (49%; 42/85). There were no differences in 
the proportion of Intensive Care Unit admissions 
or length of hospital stay between the two groups 
(Table 2).
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Figure 1. Patient selection flowchart included in the Study. Source: Authors’ own elaboration.
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Multivariate analysis
Regarding in-hospital mortality, a difference was 
initially detected between the groups, in favor of 
patients with WBCT. When evaluating the impact 
of the use of WBCT on mortality, corrected for

variables such as age, Injury Severity Score, state 
of consciousness at admission and the presence of 
multiple trauma, it was identified that WBCT does 
not have an effect on the probability of in-hospital 
death (aOR: 0.46; 95% CI: 0.10-1.94; p=0.3) (Table 3).

Table 2. Characteristics of the patients included in the analysis according to the use or not of Whole-Body 
Tomography (WBCT) at admission.

Total
(n=200)

Without Whole-
Body Tomography 

(n=85)

Whole-Body 
Tomography 

(n=115)
p-value*

Age, years, median (IQR) 27 (23-34) 27 (23-35) 27 (22-34) 0.6
Sex, n (%)

0.8
    Female 27 (14%) 12 (14%) 15 (13%)
    Male 171 (86%) 72 (86%) 99 (87%)
    No data 2 (1%) 1 (0,9%) 1 (0,9%)
Injury Severity Score (ISS), median (IQR) 18 (13-25) 17 (11-25) 18 (13-27) 0.14
ISS by category, n (%)

0.084
    Mild (ISS 9-15) 65 (33%) 31 (36%) 34 (30%)
    Moderate (ISS 16-25) 89 (45%) 41 (48%) 48 (42%)
    Severe (ISS > 25) 46 (23%) 13 (15%) 33 (29%)
AIS- Thorax > 3, n (%) 125 (63%) 37 (44%) 88 (77%) <0.001
AIS- Abdomen > 3, n (%) 103 (52%) 50 (59%) 53 (46%) 0.075
AIS- Extremities > 3, n (%) 40 (20%) 22 (26%) 18 (16%) 0.074
Multiple trauma, n (%) 81 (41%) 26 (31%) 55 (48%) 0.014
Vital signs upon admission
Systolic blood pressure, mmHg, median (IQR) 90 (80-100) 82 (72-97) 92 (83-103) 0.003
Heart rate, beats per minute, median (IQR) 115 (105-130) 120 (107-130) 115 (104-128) 0.2
Shock Index, median (IQR) 1.23 (1.08-1.55) 1.40 (1.09-1.69) 1.16 (1.08-1.36) 0.005
Glasgow Coma Scale (GCS), n (%)

<0.001
    GCS 14-15 139 (70%) 44 (52%) 95 (83%)
    GCS 9-13 23 (12%) 16 (19%) 7 (6.1%)
    GCS < 8 38 (19%) 25 (29%) 13 (11%)
Red blood cell transfusion requirement, n (%) 1380 (69%) 64 (75.2%) 74 (64.3%) 0.09
Surgical procedures
    Cervicotomy, n (%) 1 (0.5%) 0 (0%) 1 (0.9%) >0.9
    Toracotomy, n (%) 20 (10%) 8 (9.4%) 12 (10%) 0.8
    Esternotomy, n (%) 2 (1%) 1 (1.2%) 1 (0.9%) >0.9
    Laparotomy, n (%) 64 (32%) 38 (45%) 26 (23%) <0.001
    Orthopedic reduction, n (%) 26 (13%) 10 (12%) 16 (14%) 0.7
    Major surgery, n (%) 77 (39%) 42 (49%) 35 (30%) 0.006
Requirement of minimally invasive procedures, n (%) 52 (26%) 13 (15%) 39 (34%) 0.003
In-hospital mortality, n (%) 14 (7%) 10 (12%) 4 (3.5%) 0.023
Admission to Intensive Care Unit (ICU), n (%) 168 (84%) 73 (85.8%) 95 (82.6%) 0.53
Stay in ICU, days, median (IQR) 4 (1-7) 4 (2-8) 3 (1-6) 0.6
Hospital stay, days, median (IQR) 8 (5-16) 8 (4-19) 8 (5-15) >0.9

* Wilcoxon rank sum test; Pearson’s Chi-squared test; Fisher’s exact test. Source: Authors’ own elaboration.
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When evaluating the difference in the fre-
quency of major surgeries between the two study 
groups, a relative reduction of 39% was identified 
in favor of the group evaluated with WBCT. This 
phenomenon was analyzed through a multivariate 
analysis, where it was identified that the factor 
most associated with a patient undergoing major 
surgery was severe abdominal trauma (AIS ab-
domen > 3), with an adjusted OR of 3.3 (95% CI: 
1.55-7.21; p=0.002). Evaluation with WBCT was 
associated with a reduction in the risk of major 
surgeries (aOR=0.47; 95% CI: 0.22-0.98; p=0.045) 
(Table 4).

Discussion
The use of WBCT in the evaluation of patients with 
penetrating gunshot trauma and hemodynamic 
instability was not associated with an increased 
risk of in-hospital mortality, but was associated 

with a reduction in the proportion of patients un-
dergoing major surgery. The results of this study 
are pioneers in exploring the use of WBCT in this 
controversial scenario, which breaks management 
paradigms for patients with trauma.

The assessment of patients with trauma throu-
gh tomography makes it possible to estimate the 
magnitude of traumatic injuries, and thus, make 
decisions regarding the therapeutic approach to 
follow. This therapeutic approach may include 
options ranging from conservative management 
to minimally invasive interventions, or surgeries 
focused on the anatomical regions affected by the 
trauma.

Over the past two decades, tomography has 
established itself as an essential component in the 
evaluation of trauma patients, especially in cases 
of blunt trauma 17. However, the systematic use of 
tomography in this context is controversial due to 

Table 4. Univariate and multivariate analysis on the secondary outcome: Requirement of major Surgery.

Variable
Univariate Multivariate

OR 95 % CI p-value OR 95% CI p-value
AIS- Thorax > 3 0.66 0.36-1.18 0.2 0.60 0.24-1.46 0.3
AIS- Abdomen > 3 5.50 2.96-10.6 <0.001 3.30 1.55-7.21 0.002
AIS- Extremities > 3 0.13 0.04-0.34 <0.001 0.13 0.03-0.37 <0.001
Glasgow Coma Scale > 14 0.47 0.26-0.84 0.012 0.77 0.37-1.59 0.5
Shock Index 1.32 0.59-2.94 0.5 0.97 0.35-2.63 >0.9
Multiple trauma 1.60 0.90-2.86 0.11 1.44 0.64-3.26 0.4
Whole-Body Tomography* 0.47 0.26-0.83 0.010 0.47 0.22-0.98 0.045

*Goodness-of-fit Test: Hosmer-Lesmeshow Test p=0,18. Area Under ROC Curve: 0.800 Pseudo-R2: 0.198. Statistical power 
for a difference in observed major surgery requirement of 19%: 78.2%. Source: Authors’ own elaboration.

Table 3. Univariate and multivariate analysis on the primary outcome of in-hospital mortality.

Variable
Univariate Multivariate

OR 95% CI p-value OR 95% CI p-value

Age per 10 years 1.33 0.86-1.99 0.2 1.61 0.94-2.81 0.081

ISS for every 10 points 2.38 1.39-4.23 0.002 3.47 1.57-8.87 0.004

Glasgow Coma Scale > 14 0.03 0.00-0.14 <0.001 0.02 0.00-0.14 0.001

Multiple trauma 2.85 0.95-9.59 0.070 1.71 0.40-7.75 0.5

Whole-Body Tomography* 0.27 0.07-0.84 0.032 0.46 0.10-1.94 0.3

*Goodness-of-fit Test: Hosmer-Lesmeshow Test P=0.98. Area Under ROC Curve: 0.31 Pseudo-R2: 0.407. Statistical power 
for a difference in observed in-hospital mortality of 8.5%: 62.9%. Source: Authors’ own elaboration.



108  

Caicedo Y, Caicedo-Holguín I, Salazar C, Munévar HE, et al. Rev Colomb Cir. 2024;39:100-11

several challenges. These challenges include the 
lack of consensus for the ideal timing of image 
acquisition, the possibility of diagnostic errors, 
adverse effects derived from radiation exposure, 
and the role of tomography for clinical decision 
making.

In penetrating trauma, with or without he-
modynamic stability, the debate around the use 
of tomography intensifies even more. Delays in 
obtaining or appropriately interpreting images 
pose a significant risk of increased mortality.

Evidence of the use of WBCT in penetrating 
trauma is scarce. Arruza and collaborators 3 ca-
rried out a systematic review of the literature 
evaluating the effect of WBCT versus conventio-
nal radiological procedures in trauma patients, 
with high methodological rigor and quality eva-
luation of the studies. Fourteen publications were 
analyzed, of which only three studies reported 
patients with penetrating trauma in their inclu-
sion criteria. This study identified that the use 
of WBCT did not present differences regarding 
the 24-hour mortality rate, incidence of multiple 
organ failure, the Intensive Care Unit or hospital 
stay. WBCT was associated with a reduction in 
emergency room times.

In the studies mentioned by Arruza et al., the 
proportion of the total population with penetra-
ting trauma was less than 20% 18-20, given that 
these studies were carried out in Australia, Ger-
many and Sweden, countries with a low incidence 
of penetrating trauma. Other studies carried out 
at the beginning of this century reported the use 
of different single-phase tomography protocols 
for the study of stable patients with penetrating 
trauma, for the evaluation of diagnostic capacity 
in the detection of abdominal visceral injuries 21-23.

WBCT in patients with penetrating trauma, 
especially from a firearm projectile, allows an eva-
luation of the degree of severity produced by the 
damage vector generated by the projectile and to 
identify the anatomical areas affected. The group 
of authors of this study published their first expe-
riences in the implementation of tomography to 
address trauma in patients who were treated be-
tween 2012 and 2014, including 37 patients with 

penetrating trauma, without finding differences 
regarding the severity of trauma nor mortality, 
compared with 86 patients without tomographic 
study 11.

The other controversial point is whether a 
hemodynamically unstable patient should be 
transferred to CT or not. The standards of initial 
care of the trauma patient state that CT is consi-
dered as an adjunct in the secondary evaluation 
of the trauma patient. However, they often involve 
transferring the patient to other areas of the hospi-
tal where the equipment and personnel necessary 
to deal with life-threatening situations may not be 
available. Therefore, it is recommended that these 
specialized tests not be performed until the pa-
tient has been thoroughly examined and his or her 
hemodynamic status has stabilized. These consi-
derations are supported by the common opinion 
among experienced trauma surgeons, who view 
performing CT in severely traumatized patients 
with hemodynamic instability as a potential risk 
for delay and complications.

In contrast, performing a CT scan in a modern 
trauma room offers the advantage of earlier ini-
tiation of priority-targeted treatment, which could 
be seen as an opportunity to improve the patient’s 
outlook.

The long-held belief that “severely traumatized 
patients with hemodynamic instability should not 
undergo CT” has been challenged. This could be 
due to several factors, such as continued advances 
in damage control resuscitation and technological 
improvements in current scan machines, which 
offer greater resolution in less time 8,24. Further-
more, the integration of CT into early trauma care 
has changed the perspective in this regard, from 
seeing the CT scanner as a hole of death to a circle 
of life.

Advances in the control of factors associated 
with care, regarding the integration and evolution 
of the organization of the trauma care team, have 
already been documented. The organization of an 
institutional response team that encompasses not 
only the trauma and emergency surgery group, 
but also a union between the emergency room, 
radiology area, blood bank, nursing and intensive 
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care has had a significant impact on the improve-
ment of care and the reduction in mortality, since 
its implementation in 2015 13. This integration has 
made it possible to challenge the dogma that he-
modynamically unstable patients cannot be taken 
for tomography, since there is an entire staff that 
is integrated for the rapid and timely care of the 
trauma patient.

The present study collected information from 
200 hemodynamically unstable patients, in which 
57% were taken to the WBCT protocol. The use of 
a standardized protocol for taking images in a sin-
gle shot, which allows visualization of an arterial 
and venous component, has contributed to timely 
decision-making. The group of patients taken to 
WBCT had no differences regarding the severity of 
the trauma, compared to the control group.

However, it is noteworthy that despite exclu-
ding patients in a potential in extremis condition 
(systolic blood pressure < 60 mm Hg) from being 
considered in the control group, this had a sig-
nificant difference in physiological compromise 
upon admission, given by a lower systolic blood 
pressure, a tendency toward a higher shock rate, 
and greater neurological impairment. The institu-
tional protocol leaves the decision of whether to 
take WBCT or not to the consideration of the team 
of surgeons and emergency physicians. However, 
when evaluating the effect of the use of WBCT on 
mortality, it did not represent a factor that contri-
buted to increasing the risk of death.

On the other hand, performing a WBCT can 
be beneficial in making surgical decisions in the 
initial approach to patients with penetrating guns-
hot trauma, in scenarios such as multiple trauma 
or suspected damage vectors that compromise 
two anatomical areas, which become a challen-
ge when planning surgical approaches. WBCT 
allows the surgeon to visualize prior to surgery, 
to recognize their lesion control objectives and 
decide on surgical management alternatives. This 
is how WBCT becomes the gateway for decision 
making, where it is no longer just the dichotomy of 
whether or not to perform major surgery, such as 
thoracotomy or laparotomy, but also to recognize 
alternative approaches such as minimally invasive 

surgery techniques. in trauma (laparoscopy or 
thoracoscopy), angioembolization or conservative 
expectant management, which have advanced in 
recent years 25-28.

The results of the present study showed a rela-
tive reduction of 39% in the performance of major 
surgeries in the group of patients evaluated with 
WBCT. In the multivariate analysis, which explored 
the impact of the severity of the injuries and the 
physiological compromise on the role of WBCT for 
performing major surgeries, a factor was observed 
that reduces the requirement for surgeries.

Among the limitations associated with this 
study, it is recognized that the source of the in-
formation comes from retrospective data, in which 
the assignment to the intervention being studied, 
regarding the use or not of WBCT, was the product 
of the clinical decision and not of a random assig-
nment process. Information related to the time 
elapsed between the trauma and hospital care, 
the time spent traveling to the imaging room or 
performing surgery, are not included in the varia-
bles collected by the PTS-FVL registry. Likewise, 
detailed information on resuscitation behaviors, 
such as the total volume of crystalloids, volume 
and ratio of blood components, vasopressor su-
pport or administration of tranexamic acid is not 
reported in detail. These variables regarding time 
and initial care may be factors that impact the es-
timates presented.

On the other hand, it is recognized that the 
estimates made in the primary and secondary 
results did not find that the observed differences 
had a power greater than 80%. However, this is 
the first study to analyze the impact on clinical 
outcomes, such as mortality and associated sur-
gical approaches, in a group of hemodynamically 
unstable, penetrating trauma patients. It is propo-
sed to conduct prospective follow-up of patients 
who meet these criteria in the study population to 
evaluate the impact of this intervention.

Conclusion
Whole-body tomography can be used in the 
initial evaluation of patients with penetrating 
gunshot wounds and who are hemodynamically
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unstable, as it allows rapid evaluation of the seve-
rity of the trauma and making appropriate surgical 
decisions. The use of whole-body CT was not as-
sociated with increased mortality and was related 
to a reduction in the frequency of major surgeries.
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