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Vascular trauma in the Amazon: updating the challenge.

Trauma vascular na Amazénia: atualizando o desafio.
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ABSTRACT

Objective: to evaluate the epidemiological data of patients operated on due to vascular trauma at a referral hospital
in Para state, to determine the variables that increase the risk of death, and to make a comparative analysis with the
results previously published by the same institution. Methods: an analytical retrospective study was performed through
data collection from patients operated due to vascular injuries, between March 2013 and March 2017. Demographic
and epidemiological data, such as the mechanism and topography of the lesion, distance between the trauma site
and the hospital, and type of treatment and complications, were analyzed. Multivariate analysis and logistic regression
studies were performed, to evaluate significant dependence between some variables and death occurrence. Results:
two hundred and eighty eight patients with 430 lesions were studied; 92.7% were male, 49.7% were between 25 and
49 years old; 47.2% of all injuries were caused by firearm projectiles; 47.2% of the lesions were located in the upper
limbs, 42.7% in the lower limbs, 8% in the cervical region, 3.1% in the thoracic region, and 0.7% in the abdominal
region; 52.8% of the patients were hospitalized for seven days or less. Amputation was required in 6.9% of patients and
there was mortality in 7.93% of the cases. Conclusion: distances greater than 200km were associated with prolonged
hospitalization and greater probability of limb amputation. Significant correlation between death occurrence and arterial

injury, vascular injury in the cervical region, and vascular injury in the thoracic region was found.
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INTRODUCTION

ascular injuries are among the leading causes
\/of death in trauma patients'3. The mechanisms
can be divided into penetrating, the most frequent
ones according to literature, and blunt, which
have a worse prognosis®*°>. They are frequently
associated with other visceral injuries, fractures,
and neuromuscular injuries, which increases
morbimortality'®. Victims of vascular trauma may
present death risk or limb amputation. Clinical
presentation, especially in massive bleeds, can be
challenging for the surgeon?>7:8, Definitive treatment
depends on several factors: the injured vessel, the
general state of the patient, and the availability of
resources, among others>’. In addition, the precocity
of limb reperfusion is closely related to the functional
prognosis and, therefore, the distance to the trauma
center and the way the patient is transferred to it

influence so much the clinical outcome3>382.

In the Amazon region, all these factors
suffer the impact of peculiar territorial issues.
The geographical isolation of some localities and
the shortage of hospitals which perform vascular
surgery oblige the transportation of patients for
long distances until reaching definitive treatment.
Para is the most populous state in the Amazon,
and, despite having a big territory, larger than
many European countries, it has only one reference
center for highly complex traumas. Located in the
metropolitan region of Belém'>1°, the capital of
Parad state, Hospital Metropolitano de Urgéncia e
Emergéncia (HMUE) has a vascular surgical team
permanently on duty.

The experience of this service with 255
vascular injuries (in 173 patients operated between
February 2011 and February 2013) was published in
2015%. Now, the present study has three objectives:
to evaluate the epidemiological data of patients
operated on due to vascular trauma at HMUE

1 - Hospital Metropolitano de Urgéncia e Emergéncia, Vascular Surgery/Trauma Surgery Department, Ananindeua, PA, Brazil. 2 - Centro Universitario do
Estado do Para, Faculty of Medicine, Belém, PA, Brazil. 3 - Federal University of Sdo Paulo, Surgery Departament, Postgraduate Program in Interdisciplinary
Surgical Science, So Paulo, SP Brazil. 4 - University of Para State, Program in Research and Experimental Surgery, Belém, PA, Brazil. 5 - Hospital
Metropolitano de Urgéncia e Emergéncia, Medical Resident Program in Trauma Surgery, Ananindeua, PA, Brazil.
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between March 2013 and March 2017 (trauma
mechanism, injury topography, surgical technique
used for treatment, clinical outcomes of the patient,
distance between the trauma site and the hospital
and its impact, and unfavorable outcomes), to
determine the variables that increase death risk
among vascular trauma victims, and to make a
comparative analysis with the previously published
results, referring to the casuistry from 2011 to 2013
in the same institution.

METHODS

Retrospective, analytical study of data
collected from medical records of patients attended
at HMUE between March 2013 and March 2017.
As in the previous study, the following factors
were analyzed: the trauma date, gender and age
of the patient, distance between the trauma site
and the hospital, mechanism and topography
of the
postoperative evolution, re-intervention necessity,
and hospitalization period.

lesions, surgical technique employed,

Inclusion criterion was: patients submitted
to surgery due to arterial or venous injuries between
March 2013 and March 2017. Exclusion criteria:
absence of vascular lesion at surgical exploration;
lesions; traumatic

iatrogenic limb amputation;

primary amputation; and lesions treated by
specialists other than vascular surgeons.

Regarding the trauma mechanism, the
injuries were classified as firearm's projectile wound
(FPW), inflicted by projectiles of any type; cutting
wounds (CW), inflicted by metal plates and glass;
and traffic accidents (TA). Less frequent mechanisms
such as falls from height, crushes, and others were
grouped separately.

According to Markov et al."", arterial and
venous lesions were classified as compressible
vascular injuries (CVI), if hemorrhage could be

interrupted by direct wound compression or by

tourniquet, or as non-compressible vascular injuries
(NCVI), if bleeding could not be contained by these
maneuvers.

The following postoperative complications
were investigated: the occurrence of hematoma
or surgical wound infection requiring abscess or
clot surgical drainage, debridement and/or limb
amputation, occlusion and graft rupture, among
others. Surgical re-interventions were considered,
but only those related to vascular injury after
attempted revascularization (example: fasciotomies
or thrombectomies of grafts). Any secondary non-
vascular procedure was excluded from this analysis
(laparotomy for second-look, for example).

To determine vascular injury mortality,
patients who sustained non-vascular injuries at
a different topography (for example, a patient
with a femoral artery lesion and a brain injury
caused by firearm projectile) were excluded from
this analysis.

Limb amputation, hospitalization for
more than seven days and death were considered
unfavorable outcomes. The distance between the
site where the vascular injury occurred and the
referral hospital was measured in kilometers (km)
using Google Maps® (www.maps.google.com.br/
maps), by tracing the road traveled. Distance ranges
were classified as 50km or less, between 51 and 100
km, between 101 and 200 km, between 201 and
300 km, and more than 300km.

The non-parametric chi-squared test
(x* test) was used and statistical significance was
considered when p<0.05. In the multivariate
analysis, first the correlation matrix was calculated
to define the variables that showed correlation with
the dependent variable (death). After selecting
the correlated variables, the logistic regression
equation was developed to make it possible the
calculation of probabilities in relation to each
possibility of the independent variables. Patients
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with associated non-vascular lesions were excluded
from the analysis.

The research was approved by the Ethics
Committee of Centro Universitario do Estado do
Para (CESUPA) - registration 1,471,687.

RESULTS

Between March 2013 and March 2017,
542 patients were operated by the Vascular Surgery
team of HMUE. After applying inclusion and
exclusion criteria, 288 patients with 430 traumatic
vascular lesions were selected. There were 173
isolated arterial lesions, 33 exclusively venous lesions,
and 224 simultaneous arterial and venous lesions.
Among these 288 patients, 267 (92.7%) were male,

while only 21 (7.3%) were female (p=0.0001). The
other epidemiological characteristics (age, trauma
mechanism, lesion topography, and type of injured
vessel) are shown in figure 1.
The isolated arterial
(54.5%),
venous trauma occurred in 30 patients (10.4%).

lesion was found
in 157 patients whereas exclusively
lesions were
found in 101 cases (35.1%). Among the arterial
lesions, 228 (88.4% - p<0.0001) were compressible
vascular injuries (CVI), while among the venous
lesions 105 (80.2% - p<0.0001) were classified as
compressible. Among non-compressible vascular

Simultaneous arterial and venous

injuries (NCVI), 30 were arterial lesions (11.6%) and
26 venous lesions (19.8%). The most frequently

Figure 1. Distribution of patients according to: A) Age group, B) Trauma mechanism, C) Lesion topography, D) Type of

injured vessel.

Source: Hospital Metropolitano de Urgéncia e Emergéncia. Statistical Test: chi-squared test (y° test); n:

Number of patients, p-value <0,0001,; %: Percentage of cases. FPW: firearm's projectile wound,; CW: cutting wounds.
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injured arteries were the brachial ones with 54
cases (18.75% of all arterial lesions - p<0.0001), the
superficial femoral with 49 cases (17.01%), and the
ulnar with 39 cases (13.54%). The most frequently
injured veins were the superficial femoral with 33
cases (25.19% - p<0.0001) and the popliteal vein
with 24 cases (18.32%), among the venous lesions
(Table 1).

Non-vascular lesions were found in 104
patients (36.1%); fractures were the most common
in 55 patients, accounting for 52.8% of all non-
vascular lesions. Other concomitant lesions included
peripheral nerves (20.19%), thoracic/abdominal
lesions (18.2%) and tendon lesions (8.8%).

Table 1. Anatomical distribution of vascular injuries.

Surgical techniques are described in table 2.
The most frequently used technigue to treat arterial
lesions was autologous vein graft interposition
(37.50% - p<0.0001) and the great saphenous vein
was the most commonly used graft (58.8% among
all grafts). The superficial femoral (37.2%), brachial
(22.54%), and popliteal (19.60%) arteries the most
common sites of vein graft interposition. Arterial
ligature was performed in 63 cases (23.16%),
mainly for ulnar and radial lesions. Synthetic
graft was used in three patients. Other surgical
procedures for arterial lesions included primary
anastomosis  (30.15%),
and arteriorrhaphies.

thromboembolectomies,

Arterial lesions Arteries n) (%) Venous lesions Veins n) (%)
Axillary 13 504 Internal jugular 10 7.63
Subclavian 7 271 Axillary 4.58
Non-compressible  Commum carotid 5  1.94 Non-compressible External jugular 5 38
ONCA 9 349 ONCV 6 458
p-value 0.1249 p-value 0.3679
Brachial* 54 18.75 Superficial femoral* 33 25.19
Superficial femoral 49 17.01 Popliteal 24 1832
Ulnar 39 1354 Brachial 19 1450
Radial 34 11.81 Basilic 6 458
Popliteal 32 11.11 Common femoral 6 458
Compressible Common femoral 12 4.17 Compressible Radial 5 382
Posterial tibial 11 382 ocv 15 1145
Anterior tibial 9 313 p-value <0.0001
Deep femoral 6 208
OCA 8 278
p-value <0.0001
Total of compressible lesions* 228 88.4 Total of compressible lesions* 105 80.2
Total of non-compressible lesions 30 11.6 Total of non-compressible lesions 26 198
p-value <0.0001*  p-value <0.0001*

Source: Hospital Metropolitano de Urgéncia e Emergéncia. Statistical test: chi-squared test (y? test); n: Number of patients;
* p-value <0.0001, ONCA: Other non-compressible arteries. Each one presented less than five cases (internal carotid,
vertebral, external carotid, upper thyroid, ascending aorta, external iliac, pulmonary trunk). OCA: Other compressible
arteries. Each one presented less than five cases (tibiofibular trunk, pedicular, and fibular); ONCV: Other non-compressible
veins. Each presented less than five cases (external iliac and subclavian); OCV: Other compressible veins. Each one
presented less than five cases (anterior tibial, ulnar, deep femoral, cephalic, brachiocephalic trunk, pulmonary vein).
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Table 2. Surgical techniques used in vascular lesion
treatment.

Table 3. Postoperative complications in patients operated
due to vascular traumas.

Arterial lesion treatment (n) (%) Postoperative complications ** (n) (%)
Autologous graft* 102 37.50 Infection* 49 61.25
Primary anastomosis 82 30.15 Limb ischemia/Thrombosis 21 26.25
Ligature 63 23.16 Compartmental syndrome 3 3.75
Arteriorrhaphy 18 6.62 Graft rupture 2 2.50
Thromboembolectomy 4 1.47 Stroke 1 1.25
Synthetic graft 3 1.10 Brachial pseudoaneurysm 1 1.25
Total** 272 100 Member paresthesia 1 1.25
p-value <0.0001* Acute renal failure 1 1.25
Venous lesion treatment Cerebrospinal fluid leak 1 1.25
Ligature* 117  95.12 Total 80 100
Venorrhaphy 6 4.88 p-value <0.0001*
Total** 123 100 Patients without complications* 222 77.08
Source: Hospital Metropolitano de Urgéncia e Emergéncia. Patients with complications 66 22.92
Sta't/'stica/ test: chijsquared test (¢ test); ** 272 artgria/ Total 288 100
lesions detected in 288 patients; 123 venous lesions
detected in 288 patients. p-value <0.0001*

For venous ligature
was the most used surgical technique (95.12% -
p<0.0001). Venorrhaphy was performed in 4.88%

injury treatment,

of the venous lesions.

The hospitalization period was up to
seven days in 52.8% of the cases; in 16% the
hospitalization ranged from eight to 14 days; in
16.7%, from 15 to 30 days; and 14.6% of the
patients were hospitalized for more than 30 days.

The majority of patients (77.08% - p<0.0001)
did not develop postoperative complications and
22.92% presented at least one postoperative
complication. Infection was the most common
complication (61.25% among all complications -
p<0.0001). Postoperative ischemia occurred in 26.25%
of patients; compartmental syndrome in 3.75%; and
graft rupture in 2.5% (Table 3).

Fifty-five  (19.1%)
operated, mostly due to infectious complications,

patients were re-

ischemia, or compartmental syndrome. The most

prevalent re-interventions were amputation,

Source: Hospital Metropolitano de Urgéncia e Emergéncia.
Statistical test: chi-squared test (° test); ** 13 patients presented
more than one complication; stroke: acute renal failure.

corresponding to 33.3% of all re-interventions,
(20.0%), grafts  (11.6%),
orthopedic procedures (15.0%), and fasciotomies
(8.3%). Amputation was required in 20 patients
(6.9% of all patients), 15 had vascular injury in
lower limbs (12.20% amputation among patients
with lower limb injuries - p=0.0005), and five had in
upper limbs (3.68% among patients with upper limb

debridement skin

injuries). In the patients submitted to amputation of
the lower limbs, the superficial femoral and popliteal
were the most affected arteries and veins, whereas
in amputations of the upper limbs the brachial artery
and vein were the most injured.

Twenty-three patients died, an overall
mortality of 7.93%; ten presented isolated arterial
lesions corresponding to 43.48% of the deaths;
seven had simultaneous arterial and venous
lesions (30.43%); and six had only venous trauma

(26.09%).
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The most frequent lethal arterial lesions
were those of common femoral artery, superficial
femoral artery, and brachial artery, with four cases
(17.39% of patients with lethal lesions) each. The
most common lethal venous lesions were those of
internal jugular, common femoral, and superficial
femoral, with three cases (13.04% of patients
with lethal lesions) each. Among the deaths due to
concomitant arterial and venous lesions, superficial
femoral vessels were the most affected, with three
cases (13.04% of patients with lethal lesions)
(Table 4).

Three patients died during surgery
(13.04%), two of them due to an isolated arterial
injury and one due to simultaneous arterial and
venous injuries. Seven patients (30.43%) died in
the immediate postoperative period, eight patients
(34.78%) between the second and the seventh
postoperative days, one (4.35%) between the tenth
and the 15" postoperative days, and four (17.39%)
after the 25" postoperative day. The main cause
of death was hypovolemic shock, in 13 patients
(56.52% - p=0.0051) (Table 4).

Concerning the travelled distance from the
site where the trauma occurred to the hospital, 164
patients (56.9%) came from a distance of 50km or
less; 27 (9.3%) travelled between 51 and 100 km;
53 (18.4%) between 101 and 200 km; 32 (11.11%)
between 201 and 300 km; and ten (3.4%) came
from a distance greater than 300km. It was not
possible to determine the travelled distance in the
cases of two patients (1.3%) (Table 5).

When
evaluated according to the distance the patient

unfavorable outcomes were
was transported, it was found that amputation
incidence was greater for patients who travelled
between 201 and 300 km, but this difference
did not reach statistical significance (p=0.1793).
Hospitalization for more than seven days was
more common in patients who needed to be

transported for more than 200km, and this

longer hospitalization was statistically significant
(50.00% - p<0.0001) among those transported
over 300km (Table 5). Approximately 11% of the
patients (p<0.0001) who needed to be removed
for up to 50km died. The percentage of deaths
gradually decreased as the distance travelled until
the hospital increased. Among patients removed
for more than 200km no death was detected.
(Table 5).

The correlation between unfavorable
outcomes and vascular injury topography revealed
one death among patients with abdominal lesions
(50.00%), 12 among those with lower limb injuries
(9.76%), four among those with cervical trauma
(17.39%), two among those with thoracic lesions
(22.22%), and seven among those with lethal
lesions in the upper limbs (5.15%) (Table 5).

Among the 115 patients who remained
hospitalized for more than seven days, one presented
abdominal vascular injury, corresponding to 50% of
the patients with abdominal vascular injury. Four
patients had cervical lesions (17.39%), 59 patients
presented lower limb injuries (47.9%), 50 had upper
limb injuries (36.76%), and one patient presented
thoracic injury (11.11%) (Table 5).

Comparing the rates of amputation and
hospitalization of more than seven days, there
was a statistically significant difference between
lower limb injuries and the other topographies
(p=0.0005) (Table 5). The multivariate analysis
showed, through the correlation matrix, that the
following independent variables were related to
death probability (dependent variable): arterial
lesion (p=0.0078), cervical topography of the
vascular lesion (p=0.0021), and thoracic topography
of the vascular lesion (p=0.0336) (Table 6). Once
the independent variables correlated to death
probability were established, they were analyzed by
logistic regression equation and death probability of
death was calculated for all combinations among
these variables (Table 6).
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Table 5. Unfavorable clinical outcomes according to: A) distance between the city where the trauma occurred and the

referral hospital; B) vascular lesion topography.

Unfavorable dlinical ~ Until 50km From From From More than

outcomes (A) 51t0 100km  101t0200km 201 to 300 km 300km p-value
n=164 (%) n=27 (%) n=53 (%) n=32 (%) n=10 (%)

Amputation 8 4.88 3 9.09 4 7.69 4 13.33 1 833 0.1793

Death 18 1098 2 6.06 3 5.77 0 0 0 0 <0.0001*

Hospitalization 65 3963 13 3939 17 3269 13 4333 6 50 <0.0001*

>7 days

Total 91 18 24 17 7

Unfavorable clinical ~ Upper limbs Lower limbs Neck Thorax Abdomen p-value

outcomes (B) n=136 (%) n=123 (%) n=23 (%) n=09 (%) n=02 (%)

Amputation 5 3.68 15 12.2 0 0 0 0 0 0  0.0005*

Death 7 5.15 12 9.76 4 17.39 2 22.22 1 50 0.0159*

Hospitalization 50 3676 59 4797 4 17.39 1 11.11 1 50 <0.0001*

>7 days

Total 62 86 8 3 2

Source: Hospital Metropolitano de Urgéncia e Emergéncia. Statistical test: chi-squared test (y? test). * two patients did not
have this type of information in their medical records and seven patients had lesions in more than one topography.

Table 6. Correlation matrix of the multivariate analysis and logistic regression equation.

Correlation matrix Logistic regression P-value Odds Ratio

Dependent variable (Y): Death Logistic Regression Model 0.0168*

Independent variables (Xi) p-value X1= Neck 0.0060* 9.903

Distance 0.1612

Neck 0.0021* X2= Thorax 0.0483* 7.9247

Thorax 0.0336*

Lower limb 0.9278 X3= Type of artery 0.243 2.3547

Upper limb 0.0652

Arterial lesion 0.1894 Logistic equation -3.3821 + 2.2928 (X1) +
2.0700 (X2) + 0.8564 (X3)

Venous lesion 0.1736

Arterial + Venous lesion 0.2567

Type of Artery 0.0078*

Type of vein 0.4760

Source: Hospital Metropolitano de Urgéncia e Emergéncia. Odds Ratio: the chance of death is nine times greater in patients

with neck injury and seven times higher in those with a thorax injury.
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Based on the logistic equation (Table 6),
the odds of death are: a) X1=0 (absence of neck
injury), X2=0 (absence of thoracic injury), and X3=0
(presence of lesion in non-compressible artery).
Probability= 3.29%; b) X1=1 (presence of neck
injury), X2=0 (absence of thoracic injury), and X3=0
(presence of lesion in non-compressible artery).
Probability (b)= 25.18%; ¢) X1=0 (absence of neck
injury), X2=1 (presence of thoracic injury), and X3=0
(presence of lesion in non-compressible artery).
Probability ()= 21.21%; d) X1=0 (absence of neck
injury); X2=0 (absence of thoracic injury), and X3=1
(presence of lesionin compressible artery). Probability
(d)=7.41%; e) X1=1 (presence of neck injury), X2=1
(presence of thoracic injury), and X3=0 (presence of
lesion in non-compressible artery). Probability (e)=
72.72%; f) X1=1 (presence of neck injury), X2=0
(absence of thoracic injury), and X3=1 (presence
of lesion in compressible artery). Probability (f)=
44.20%; g) X1=0 (absence of neck injury), X2=1
(presence of thoracic injury), and X3=1 (presence
of lesion in compressible artery). Probability (g)=
38.80%; h) X1=1 (presence of neck injury); X2=1
(presence of thoracic injury), and X3=1 (presence
of lesion in compressible artery). Probability (h)=
86.26%.

DISCUSSION

Trauma is a worldwide repercussion
problem and vascular injury is one of the leading
causes of death'35. Victims of vascular trauma
may present injuries in different locations and
of varying severity. Lower limbs are frequently
affected®>®. Early diagnosis and treatment of
vascular lesions are of paramount importance
to avoid limb functional limitation, secondary
to prolonged ischemia and death, associated
with hypovolemic shock. Limb revascularization

performed after six hours of trauma increases the

risks of complications’>'2. For this reason, rapid
and efficient transportation to the trauma center
is necessary &113,

There are few hospitals with specialized
Vascular Surgical team in the Amazon region. The
negative influence of long distances to clinical
outcomes and surgical treatment had already
been published by our group, identifying that
distances greater than 300km were associated
with an increased risk of amputation and longer
hospitalization®®. This impact was confirmed by
current research.

The study was conducted so that it would
be possible to compare the current casuistry to that
of the previous study, in the same institution. Adding
both periods, 461 patients with 685 vascular lesions
were analyzed.

Municipal ambulances were the main
means of transportation of patients (56.6% -
p<0.0001). Literature shows that, for long distances,
aero-medical transport accelerates the definitive care
and reduces morbimortality'. Our studies detected
only two aerial rescues in six years, demonstrating
the low utilization of this resource in our region.

There was a prevalence of male gender
(92.7% - p<0.0001), as in the previous study
(95.95%)°. Other authors have also demonstrated
a greater involvement of male patients in cases
of trauma associated with violence and motor
vehicle accidents®'*'>, The age group between 25
and 49 years old was the most affected, with 143
patients (49.7%), similar to what was shown in our
preliminary research (54.90% of the total cases)’;
in both studies there was a statistically significant
difference in relation to the other age groups. This
finding is corroborated by literature, which also
points to this age group as the most economically
active one in society, generating a high socio-
economic impact'-2>.
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The analysis of the trauma mechanism
helps the surgeon to suspect and investigate injuries
in a given scenario*. Epidemiology, however, is
influenced by regional aspects; in European countries
closed traumas are more common, mainly due to
automobile accidents?*. Brazilian studies, however,
show penetrating trauma as the most frequent
ones'35. In the present study, 149 patients (51.7%
- p<0.0001) had firearm's projectile wound (FPW);
105 patients (36.5%), cutting wounds (CW). Traffic
accidents (TA) accounted for 7.6%. This distribution
coincides with our preliminary research®. Adding
data from both studies, we found 231 cases of FPW
and 186 of CW.

As in most surveys, limbs were the most
affected topography; however, differing from
several references that show a greater involvement
of the lower limbs, including our previous research,
the upper limbs were statistically more affected by
vascular lesions in this sample (136 patients/47.2%)°.
In our previous study, lower limbs lesion were the
most common, with 45.66% of the total number
of patients®. Some authors report the increasing
frequency of complex limb trauma in urban centers,
probably related to the increase in vehicular traffic
and in the access to firearms?1216,

As in our original series, isolated arterial
lesions predominated over the venous ones (157
patients x 30 patients)*>®&"". Among the arterial
lesions, the compressible ones were the most
common, occurring in 228 patients (88.4% -
p<0.0001). Many authors point out the superficial
femoral and the popliteal arteries as the most
affected in the lower limbs and the brachial artery
in the upper limbs®®™17 In our study, the most
statistically damaged artery was the brachial artery
(54 patients/18.75%), followed by the superficial
femoral artery (49 patients/17.01%). These data
diverge from our previous study that showed the

superficial femoral and the ulnar arteries as the most
affected ones and with equal number of lesions®.
Considering our professional experience, we know
that upper limb injuries are often related to defensive
attitude against aggressions with cutting weapons,
such as machetes and axes, which are relatively
common in the Amazon region.

In 30 patients (10.4%) the venous lesions
were found in isolation and in 101 patients (35.1%)
associated with an arterial lesion. The most damaged
veins were the compressible ones, with the superficial
femoral vein being the most affected (11.86%),
which is in agreement with our previously published
data and with other literature references'*>. The
low incidence of non-compressible venous lesions in
our sample is probably related to the fact that, in
our institution, jugular, inferior vena cava, and iliac
vein injuries are often treated by general surgeons
during cervicotomies and exploratory laparotomies
(we only computed cases treated by the vascular
surgery team).

The most used surgical technique for
arterial lesions was the venous graft interposition,
with 102 cases (37.50% - p<0.0001), a fact also
observed in the previous study; the most commonly
used graft was the great saphenous vein, coinciding
with other series in literature>'®'. Autologous
grafts are considered the most appropriate for
vascular repair when the lesion produces loss of
arterial tissue, since they present longer patency
and lower risk of infection when compared to
synthetic ones®®.

The vast majority of venous lesions were
treated with ligature — 117 cases (95.12% -
p<0.0001), as well as in our preliminary study.
Although this
in hemodynamically unstable patients,
researches have been demonstrating the safety of

technique is traditionally used

current

temporary venous shunts as a technique for damage
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control™1317-19 - One of the limitations of this work
is certainly the lack of patients’ physiological
parameters at admission.

In relation to our preliminary study, there
was a reduction in the occurrence of complications
(from 37% to 22.92%). The most common
complication was infection, coinciding with other
series in literature®>'3'7. Thrombosis, graft rupture,
and compartmental syndrome were also detected.

Appendicular vascular trauma greatly
increases the risk of amputation®'3. In this study, 20
patients were amputated, corresponding to 6.9%
of the total number of patients. The amputation
rate among patients with lower limb vascular lesions
decreased from 26.58% (2011-2013 case series)
to 12.20% (current casuistry)®. It is known that
simultaneous occurrence of fractures, neurological
lesions, and venous injuries associated with arterial
trauma increases the risk of amputation®'37,
Besides the efficient screening of patients with
vascular lesions in the limbs to specialized centers,
these factors may contribute to reduce the risk of
amputation: adequate use of tourniquets, temporary
vascular shunts, fasciotomies, and damage control
resuscitation'31>20. The present study revealed a
low rate of amputation despite the ligature of the
vast majority of injured veins, contrary to references
which suggest that venous ligature predisposes to
limb amputation™ 3,

Overall mortality was of 7.93%, whereas, in
the previous study, it was of 6.36%. The main cause
of death observed in this study and in the previous
one was hypovolemic shock; findings that agree
with those of other authors'>72°, Literature shows
that non-compressible arterial and venous lesions,
such as those of the aorta, large thoracic vessels,
and inferior vena cava, have a higher death rate,
since the rapid exsanguination and the impossibility
of compression complicates the treatment in the
preoperative phase''2'?2. Most die in the trauma

scene and, for those who survive, removal time is
criticalP™.

The logistic regression results indicate a
significant dependence between death and the
occurrence of arterial or vascular lesion in cervical
or thoracic topography. The chance of death is
nine times higher in patients with cervical vascular
injury and seven times higher in patients with
thoracic vascular injury. The logistic equation also
allowed us to calculate the probabilities of death
due to the combination of lesions. For example, a
patient presenting as the only lesion the one of a
compressible artery, such as the superficial femoral,
has a 7.41% chance of death, whereas a patient
presenting concomitant arterial lesions in the neck
and thorax (for example, a common carotid lesion
and a subclavian artery lesion) has a 72.72% chance
of death. These evaluations of multivariate analysis
and logistic regression were not performed in our
preliminary study and therefore they aggregate
information to the current work.

In the Amazon region, some locations are
geographically isolated and patients need to travel
long distances before arriving at the trauma center.
The majority of cases came from the metropolitan
area of Belém (the capital of Para state), up to
100km from the hospital, accounting for 64.2% of
the total number of patients. When the occurrence
of unfavorable outcomes was evaluated according
to the distance the patient was transported, we
identified that the amputation rate increased
according to the distance to the hospital, especially
for those who travelled from 200 to 300 km. The
previous study also found higher rates of amputation
in patients who needed to travel distances greater
than 200km.

The highest proportion of deaths occurred
among patients who travelled distances up to
50km, a fact already detected in our previous
research. As the distance to the hospital increased,
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the proportion of deaths decreased and no cases of
death were identified among patients removed for
more than 200km. The probable explanation for this
fact, since both the proportion of cases of prolonged
hospitalization and amputation risk increased after
longer transfers, is that many patients with vascular
injuries, especially non-compressible ones, should
evolve to death before reaching the hospital.
Among the limitations of this study, we
highlight that our institution is the only one in a vast

RESUMDO

territorial area to have a specialized vascular surgical
team, which, occasionally, causes a delay in patients’
treatment (patients may be treated many hours after
the trauma), predisposing to unfavorable clinical
outcomes. In addition, since this is a retrospective
study, some pieces of information such as the time
from trauma to hospital arrival and physiological
parameters of patients were not found in most cases,
making other analyses unfeasible. Also, postoperative
evolution was analyzed only until hospital discharge.

Objetivo: avaliar dados epidemiolégicos dos pacientes operados por trauma vascular em hospital de referéncia para
traumatismos vasculares do Estado do Para, determinar as varidveis que aumentam o risco de obito e fazer uma analise
comparativa com os resultados previamente publicados pela mesma instituicdo. Métodos: estudo retrospectivo analitico
realizado através da coleta de dados de pacientes operados por lesbes vasculares, entre marco de 2013 e marco de 2017.
Foram analisados dados demogréficos e epidemiolégicos, como o mecanismo e topografia da lesdo, distdncia entre o
local do trauma e o hospital, tipo de tratamento e complicacdes. Foi feito ainda o estudo de uma matriz de correlacao
com regressao logistica entre as varidveis e a ocorréncia de 6bito. Resultados: foram estudados 288 pacientes, com 430
lesées; 92,7% era do sexo masculino, 49,7% entre 25 e 49 anos de idade; 47,2% das lesbes foi ocasionada por projéteis
de arma de fogo, 47,2% das lesées situava-se nos membros superiores, 42,7% nos membros inferiores, 8% em regido
cervical, 3,1% toracicas e 0,7% abdominais; 52,8% dos pacientes teve hospitalizacdo por sete dias ou menos. Amputacao
foi necesséria em 6,9% e a mortalidade foi 7,93%. Conclusao: distdncias superiores a 200km foram associadas a
internacdo prolongada e maior probabilidade de amputacdo de membros. Foi encontrada correlacao significativa entre
a ocorréncia de 6bito e o fato de haver leséo arterial, lesdo vascular na topografia cervical e lesdo vascular na topografia

toracica.

Descritores: Ferimentos e Lesées. Lesbes do Sistema Vascular. Vasos Sanguineos. Amputacéo.
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