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Abstract

Introduction: Immobilization is one of the most used
procedures to prevent spinal cord injury in multiple trauma
patients in prehospital setting. However, its protocolary
use has historical principles rather than a scientific origin.
Although this technique restricts the movement of the
injured spine, there is no evidence supporting its use in all
patients suffering from trauma.

Objective: To contrast the effectiveness of immobilization
in multiple trauma patients.

Methodology: A bibliographic narrative review was carried
out in databases such as PubMed, CINAHL Complete,
ScienceDirect, Cochrane Plus and LILACS.

Results: A total of 12 articles were obtained that met the
inclusion and exclusion criteria established and answered
the proposed objective.

Discussion: The current literature does not clarify universal
criteria about when patients should be immobilized. In
addition, the great amount of harmful effects that can cause
this technique to the patient are increasingly manifested.

Conclusions: It is necessary to carry out more studies
that provide scientific evidence of quality to know the
effectiveness of cervical immobilization in multiple trauma
patients, because this is still something uncertain.

Keywords
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Background and Bibliography
Multiple trauma patient

The concept of multiple trauma includes all those

patients who have traumatic injuries that affect at least
two or more organs (or more than one system), and in
which at least one of these injuries can compromise the
person’s life [1,2].

Traumatological user represents 12% of the world
burden of disease and the first cause of death in people
between the age of 1 and 44. Collisions between
vehicles cause more than 1 million deaths per year and
between 20 and 50 million significant injuries. Although
the fight against this problem should be approached in
a preventive manner, once the trauma has occurred,
efforts should be directed towards avoiding preventable
deaths and reducing disability [3-5].

The bony column can withstand energy forces of up
to 1,360 Joules under normal conditions. Any patient
traumatized with a mechanism of injury of a greater
energy transfer to the mentioned can present spinal
damage [5].

Spinal cord injury

Epidemiologically, 55% of all spinal lesions are
cervical, 15% thoracic, 15% thoracolumbar and 15%
lumbosacral, the most common being C4-C5-C6, T4-
T5 and T12-L1. There are two types of differentiated
spinal injuries: Primary and secondary [3,6]. An
excessive movement of hyperflexion, hyperextension
or hyper rotation in a patient with a spinal cord injury,
can cause a bone compression that causes irreparable
damage and paralyzes the patient for life. The American
Spinal Injury Association (ASIA), in consensus with the
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International Medical Society of Paraplegia (IMSOP),
developed criteria to accurately define the exploration
(both sensory and motor) of the spine to determine the
degree of involvement [7]. In this type of accidents the
use of cervical immobilization is widespread. Its purpose
is to reduce the primary lesion and prevent the progress
or appearance of secondary [3-8].

Immobilization

Traditionally, the existence of a spinal cord injury was
based only on the type of trauma and the mechanism
of the injury. Therefore, cervical immobilization was
essential for any patient who had suffered a trauma of
these characteristics. This generalization has led to the
lack of clear clinical criteria that assess the traumatisms
of the spine and determine whether the patient requires
immobilization [5].

It is important to know in what position the patient
must remain, who may have a spinal cord injury and
what materials should be used to immobilize him in
each case. Regarding the position, the clinical evidence
resulting from both the imaging tests and from the
patient’s own experience suggests that the head-neck-
trunk neutral alignment should be chosen. Schriger,
et al. defined this concept as the “normal anatomical
position of the head and torso that is supposed to be
standing and looking forward” [5,6,9-11]. As for the
materials to be used intheimmobilization, the maneuver
of mandibular elevation (manual immobilization), the
cervical collar or other means will be chosen, according
to the circumstances in which we find ourselves. Often
too much attention is devoted to certain immobilization
devices without really understanding what operating
principles they have and how they should be used to
meet the individual needs of each person. In general,
the materials needed to immobilize the spine are: A
cervical collar, a pair of supports placed on each side
of the head and boards (long or short) with associated
strips to keep the patient’s body fixed to the so-called
“spinal board” [5,10].

However, there are problems when defining the best
immobilization method for prehospital transportation
due to both ethical and physical restrictions. These
barriers are due to the fact that people seriously ill or
with a serious disability (as in this case) are considered a
vulnerable population. These groups have been defined
by three of the main ethical guidelines: The Belmont
Report (1979), the Declaration of Helsinki (1964) and
the ethical guidelines of the World Health Organization
(WHO) and the Council for International Organizations
of Medical Sciences (CIOMS). Here it should be clarified
that the Declaration of Helsinki, although adopted in
1964, has been updated seven times, the last one in the
General Assembly of October 2013. The same is true
of the guidelines created by WHO and CIOMS, since if
they were established in 1982, the last modification was
made in the year 2002. These versions are the last and
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therefore re-invent the previous texts, which is why they
should be taken into consideration. Given the relevance
of the issue, only studies that have been approved by an
ethical committee or commission will be incorporated
into the present work [10,12-15].

Drawbacks

Currently the usefulness of cervical immobilization
is being questioned. Although this procedure is still
recommended by many references, immobilization
subjects most patients to very expensive, painful and
even potentially harmful treatments, with little or no
benefit. To understand the reason for these changes, it is
necessary to know the mechanisms of injury, physiology
and biomechanics applied to spinal injuries [16,17].

According to Hauswald and his colleagues, for a
spinal injury to occur, it is necessary to exert a very
important force that causes axonal necrosis, so that the
movements after the trauma are “irrelevant”. For it to
occur, a high amount of energy trauma is necessary, so
the manipulation of the spine (which includes extraction,
transport, etc.) is not a major cause of secondary injuries
[18].

Another point to keep in mind is that when
immobilization is not necessary it can expose patients
to various adverse effects such as iatrogenic pain or
ulceration of the skin. In addition, it can cause aspiration
and compromise the ventilation of the person, creating
difficulty to permeabilize the airway. These last sequels
are given a great importance because they can produce
a death by asphyxia, having been avoidable. Therefore,
some authors do not exclude the possibility of even
increasing morbidity and mortality in certain situations
[9,17].

Likewise, the immobilization of a multiple trauma
patient involves the taking of x-rays and, therefore,
the exposure of the person to radiation (sometimes
unnecessary). This, in turn, entails a longer hospital stay
for the patient and higher social and healthcare costs.
Other adverse effects that this procedure can cause, and
which have been determined by observational studies,
are increased intracranial pressure, increased risk of
aspiration, dysphagia and even tissue ischemia [17].

Needings

In this context, it has been considered appropriate to
conduct a review of the current literature (considering
as current no more than eleven-years-old, due to the
continuous change in the procedures of action) whose
main objective is to clarify whether the use of cervical
immobilization is beneficial in multiple trauma patients.

Objective
Main objective

¢ To contrast the efficacy of cervical immobilization
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Table 1: Documentary terms used for bibliographic search.

DeCS

MeSH

Spanish keyword English keyword

Traumatismos de la médula espinal Spinal Cord Injuries

Spinal Cord injury
Spinal Cord injuries

Inmovilizacién Immobilization

Immobilization

Atencion prehospitalaria Prehospital care

Prehospital emergency care
Emergency care, prehospital

Table 2: Exclusion and inclusion criteria used.

Inclusion criteria

Exclusion criteria

Adults (age = 18)

Studies tested on animals

Studies whose realization has been approved by an ethical committee or commission

Publications before 2007

Publications in English or Spanish

in multiple trauma patient compared with non-
immobilization.

Specific objectives

e To describe the effects of immobilizing a multiple
trauma patient when the spine is unstable.

e To describe the different types of cervical
immobilization and examine its efficacy in multiple
trauma patients.

e To identify the using criteria for cervical immobiliza-
tion.

Methodology

In order to carry out our purpose, a narrative
bibliographical review has been carried out in different
databases, such as PubMed, CINAHL Complete,
ScienceDirect, Cochrane Plus and LILACS. DeCS thesauri
(both English and Spanish) and MeSH terms have been
used as can be seen in Table 1. These terms have been
linked by the Boolean operators “AND” and “OR”.

In addition, exclusion and inclusion criteria were
established to refine the search, which have been
recorded in Table 2.

Find equations that have been used to produce until
January 2017. The review in each database is shown
below in Table 3.

After reading the title and adapting to the purpose
of the review, selection by title and summary, as in the
extraction phase in critical reading [19], has always been
carried out in pairs, consulting the discrepancies with a
third author.

Results
Findings

Spinal boards: According to Bledsoe, there is little
evidence supporting the use of spinal panels, so when
using them, the damages that may result must be
considered. Modern practices should be based on the
best scientific evidence available, and those which do
not have obvious benefits should be abandoned. This
article refers to the American Heart Association, whose
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recommendations are based on the best scientific
evidence available, creating a much simpler and more
effective approach to emergency situations. These
strategies should be applied similarly to prehospital
care practices, such as the use of boards [20].

This expert opinion article coincides with that of
Collopy, et al. who declare that the spinal boards do
not provide an empirical benefit. They also state that
the rates of vertebral injury in this type of patient are
between 2%-5%, a range that decreases to less than
2% if specifically related to cervical lesion. Given the
situation posed, it can be conjectured that the most
of patients immobilized in such boards may not even
present a real lesion [21].

According to this, the complications of the use of
spinal boards have been described by a huge number
of authors. Sporer and Wampler, et al. consider the
most important are pain, anxiety, mild respiratory
compromise and greater difficulty in the management
of the airway, pressure ulcers, increased intracranial
pressure and, in exceptional cases, can distract from
unstable fractures. Immobilization also implies a greater
use of unnecessary radiological tests, thus increasing
the radiation to which the patient is exposed. This is due
to the difficulty in distinguishing whether the pain is a
result of the traumatic injury or is caused by the spinal
panel [22,23].

Vacuum mattresses: Questioning whether there are
alternative devices to immobilize patients, Wampler,
et al. conducted a randomized clinical trial in healthy
volunteers to compare the efficacy of the spinal board
versus vacuum mattresses. Five of the nine participants
were assigned to the spinal panels, while the other four
were assigned to the vacuum mattress. The study reve-
als that the spinal panels allow a greater displacement
of the patient and, most importantly, more movement
of the torso in relation to the head, in the cervical area.
From a physical point of view, it makes sense that a
hard, flat and smooth surface does not impede lateral
movement compared to a softer surface and a shape
more adapted to the body [22].

Cervical collars: Cervical collars are a standard

ePage 30f8 e



https://doi.org/10.23937/2474-3674/1510061

DOI: 10.23937/2474-3674/1510061

ISSN: 2474-3674

Table 3: Search results in databases.

Databases

Search equations

References
behind

the search
bibliographic

References
after
applying the
filters

References after
reading the title
and adapting to
the objective of the

Full text
references
accessed

References
after being
subjected to
critical reading

and search
position

review

PubMed ((((spinal cord injuries 333 29
[MeSH Terms]) OR spinal
cord injury [MeSH Terms])
AND emergency care,
prehospital [MeSH Terms])
OR prehospital emergency
care [MeSH Terms]) AND

immobilization [Title/Abstract]

7 7 4(1,4,13,14)

PubMed 22 (((spinal cord injury) AND 112 2
immobilization) AND

prehospital emergency care)

1(1)

PubMed 32 (((((spinal cord injury [Title/ 845 24
Abstract]) OR spinal cord
injuries) AND immobilization
[Title/Abstract]) OR
immobilisation) AND

prehospital emergency care)

1)

Science
Direct

(spinal cord injury) and 50 34
TITLE-ABSTR-KEY
(immobilization) [All Sources
(Nursing and Health
Professions)]

1(2)

CINAHL
Complete

Tl spinal cord injury AND 93 57
Tl immobilization OR TX
immobilisation AND TX
prehospital emergency care

3 (5, 13, 55)

Cochrane
Plus

(SPINAL cord injury) AND 19 19
(Immobilization)

1(1)

LILACS Inmovilizacion 523 13

0 0 0

TOTAL 2425

178

26 20 11

procedure and very necessary in the care of multiple
trauma patients. However, properly immobilizing the
cervical spine depends on its correct placement. The
nursing staff must know their management perfectly
to be able to perform the maneuver with precision
and without causing any harm to the patient, since
otherwise it could be considered a malpractice. Kreinest,
et al. developed a study to analyze the practical skills of
expert professionals in the placement of cervical collars.
The subjects of the test were observed by a supervisor
who evaluated the following steps [24]:

e First, the participant had to know how to instruct
someone external (in this case the supervisor) to
perform the manual stabilization.

e Next, after removing the clothes from the upper part
of the body, the neck length of the test wrist should
be measured. For the collar to fit perfectly, the recom-
mendation is that it has the maximum neck length.
After adjusting the size (previously determined), the
cervical collar had to be blocked four times.
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¢ Finally, the chin portion of the collar should be bent
before placing the device correctly on the training
wrist.

Despite the safety of the study participants, only
11% correctly placed the device (the most common
error was an incorrect size choice). Therefore, it is clear
that there is a generalized deficit in the practical skills
of health professionals in the placement of collars [24].

Transferring techniques: Regarding the issue of
knowledge deficit, this circumstance is also observed in
the study by Conrad, et al. Its object of study are the
different techniques of transferring a patient in prone
to a board or stretcher. With five fresh corpses that
had an unstable column, two traction maneuvers to
neutral position were executed: Push and pull. For both
techniques five people are needed [25].

In the first technique (print) a person remains in
the head of the patient and stabilizes the column ma-
nually and three others are placed along the body, on
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the side opposite to the direction in which the head of
the patient is placed. One of them is positioned on the
shoulders, another on the hip and the last, on the legs.
The fifth professional is responsible for the spinal board.
Who immobilizes the head initiates the process. When
it does, the three people next to the patient’s body ro-
tate slowly while the last one places the board between
the body and the floor [25].

The second technique (pushing) changes is the
position of the three people on the patient’s body.
In this case, they are placed on the same side as the
patient’s head. The rest of the procedure is similar to
previous one [25].

When performing this study, a slight difference in
movement was observed between the two procedures,
with less anteroposterior displacement and less lateral
flexion with the push technique. From the reading it is
extracted that the exposed push technique could be
adopted as a preferred maneuver for the mobilization of
a patient who is prone. Even so, further studies should
also be carried out in search of a procedure that further
reduces the movement of the unstable spine [25].

Extraction device: The article by Collopy, et al. refers
to the Kendrick® extraction device. It is a mobilization
device, which means its utility lies in the extraction of
patients trapped in vehicles suspected of having cervical
injuries. This trial reports that it causes more movement
in the spine than a “self-excision” of the patient wearing
a cervical collar. This issue was also addressed by
Bucher, et al. [26], who compared the application of
Kendrick® with rapid extraction by emergency services
professionals. The sample consisted of 23 subjects in
two scenarios: One using rapid extraction without using
the Kendrick® and the other involving said device. The
time was significantly shorter using the rapid extraction
for all the patients, however the angles of rotation of
the head were also greater. Therefore, in contrast to
the previous study, in this experiment a decrease in the
movement of the patient’s neck was shown using the
Kendrick® extractor [21,26].

These two theories are opposed, but the study by
Bucher, et al. [26], having a higher methodological
quality, takes precedence over the previous one.
However, more scientific evidence would be needed
to determine if the Kendrick® extractor significantly
improves patient outcomes in prehospital care [21].

Immobilization: Hood and Considine conducted a
literature review in 2015, in which English publications
were chosen from 1966 to January 2015. Most articles
found did not have a high methodological quality.
The conclusions obtained were collected in different
sections [27]:

* Neurological results were neutral in terms of
immobilization: There was no improvement or
worsening in the patients.
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¢ Regarding the effect of cervical immobilization on
the positioning of the spine, all studies supported
its use to achieve correct alignment of the same.
In adults also, the use of the occipital filling was
recommended.

¢ Regarding the prevention of movement, most
studies affirm that the immobilization prevents any
movement on the part of the patient.

¢ Asfar as complications are concerned, in all the trials
it was shown that this procedure causes, to a greater
or lesser extent, adverse effects.

e Ultimately, regarding to harm and comfort, all
references point to immobilization causing pain and
discomfort to the patient.

Analysis

The main objective of carrying out this bibliographic
review is to compare the efficacy of immobilization
versus non-immobilization in multiple trauma patients.
As explained previously, for knowing the effectiveness
of the immobilization, it is important to know the
effectiveness of the materials used in it. Also, it can
be deduced that the professionals that carry out these
procedures must practice for having dexterity and
perform them in an appropriate manner [24,25].

About the effectiveness of the immobilization, de-
spite these results, and due to the low methodological
quality of the same, more studies should be carried
out. Kwan, et al. [28] obtained a similar result in their
systematic review with meta-analysis. In addition, the
authors also contacted the manufacturers of spinal im-
mobilization devices to obtain information. After stu-
dying 4,438 potentially relevant papers for this review,
none fulfilled the inclusion criteria established by the
reviewers. The authors declare that the origin of immo-
bilization has more historical than scientific precedents,
which are based on the concern that if a multiple trau-
ma patient is not immobilized, it can deteriorate neu-
rologically. Although not included for not meeting the
inclusion criteria (it is an article with more than 10-ye-
ars-old), the Hauswald, et al. [18] study, which has alre-
ady been mentioned in the introduction of the present,
should be named given its importance and methodolo-
gical quality job. This author points out that a shock with
a large energy transfer is needed to fracture the spine,
therefore, it is unlikely that the movements due to the
accident will aggravate the damage of the spinal cord.

On the other hand, this review presents clinical
criteria to identify patients who have a low risk of
cervical injury. This point is very important, since
according to some studies such as that of Vaillancourt,
et al. Approximately 40% of patients with a low risk of
vertebral injury could be transported safely without
the need for cervical immobilization. The need for this
study arises because of all the patients who transport

ePage 50f8 e



https://doi.org/10.23937/2474-3674/1510061

DOI: 10.23937/2474-3674/1510061

ISSN: 2474-3674

Canadian emergency services annually (1.3 million),
less than 1% have a fracture of the spine and even less
(0.5%) suffer an injury of the spinal cord. In addition,
most of their injuries occur before the arrival of the
health professional, not during transport, making
cervical immobilization and subsequent radiological
tests unnecessary [29].

In this cohort study carried out in Canada,
Vaillancourt, et al. they validated the “Canadian C-Spine
Rule” protocol [29], applying it to 3,000 stable patients
with a traumatic brain injury. Based on the results of
this work, and before such a considerable number of
people who do not require immobilization, it seems
necessary to create protocols or criteria that establish
a guide regarding to the choice of patients to whom it
is immobilized. To this must be added the reports on
the disadvantages of immobilization, which mean that
the indications for carrying it out must be more specific
[29].

Kreinest, et al. They carried out a bibliographic search
in 2016 incorporating studies from 1980 to 2014 with
the same objective as the previous author: To establish
clinical criteria on the use of immobilization. Based on
this literature and current guidelines, the “Emergency
Medicine Spinal Immobilization Protocol” (E.M.S. IMMO
Protocol) for multiple trauma adults was developed
[30]. This one supports decision-making regarding
the immobilization of the spine and was validated by
two tests. Two surveys were carried out both to the
rescue personnel and to the emergency physicians who
participated in the study. The questionnaire included
four questions about the applicability and ease of use of
the protocol, which was reviewed based on the results
of the first interview. Later, it was reevaluated with the
same questionnaire but by emergency professionals
who had not been included in the study [30].

To understand the protocol more easily, first must be
understood the different types of immobilization that
exist. The first immobilization is established manually.
Then the minimal immobilization is performed with only
a cervical collar. Finally, the complete immobilization in-
cludes the use of all the devices at the same time (spinal
board, collar, elche lady and the holding straps) [30].

Discussion

Since the treatment of multiple trauma patients is
based on the principles of ABCDE, the IMMO Protocol
also relies on this foundation. Depending on the
condition of the patient, different indications are
followed to immobilize the spine. Whenever possible,
spinalimmobilization should be performed immediately,
in the initial contact with the trauma patient. To avoid
the delays caused by the placement of a cervical
collar, it must be developed manually and must be
maintained throughout the ABCDE assessment. In
addition, whenever possible, all procedures performed
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on the patient should be performed with a minimum of
stabilization of the spine [30].

If the evaluation of a patient is determined to be
hemodynamically unstable, transportation to the
hospital is the highest priority. In the case of blunt
trauma, immobilization can be performed using only a
cervical collar. Although the exclusive use of it does not
adequately restrict the movement of the spine, residual
mobility is accepted in this case bearing in mind that
complete immobilization would delay rapid transport
and could therefore lead to an increase in mortality.
According to the evidence, patients with unstable
circulation after penetrating trauma should not be
immobilized, as the benefits are highly questionable
[30].

Regarding the evaluation of the neurological deficit,
one must determine if there are signs of severe brain
injury or an increase in intracranial pressure. In case
these symptoms appear, the E.M.S. IMMO recommends
that the cervical collar is not used because it can
increase the pressure. If there is a traumatic brain injury
in this type of patients, it is recommended that the
immobilization be done on the vacuum mattress and
that the body be kept elevated at 30° [30].

Patients who are hemodynamically stable and who
have no evidence of increased intracranial pressure
should have their clothing removed for examining them
in more detail. Then you must determine if the patient’s
condition can be fatal. If so, the priority is hospital
transport, so only a cervical collar will be placed for the
same reasons as described above. If, on the other hand,
the patient is stable, the indications for performing
immobilization will be assessed [30].

Based on the previous articles [29,30], It can be
concluded that creating clinical criteria that help in
deciding when to immobilize is fundamental. Other
criteria that help in this decision are those that
established the National Association of EMS Physicians
(NAEMSP) and the American College of Surgeons
Committee on Trauma (ACS-COT). These guidelines are
guided by the situation of the patient, being necessary
to immobilize it in the following circumstances [31]:

v" Closed trauma and low level of consciousness.

v Neurological symptoms (numbness, motor weakness,
hyposensitivity ...).

v" Anatomical deformity of the spine.

v' High energy transfer injury accompanied by
intoxication due to substance abuse (drugs or
alcohol), inability to communicate, or injuries that

may distract from a cervical injury (for example, a
femur rupture).

On the other hand, patients who do not need to be
immobilized are the following [31]:
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x Normal level of consciousness (Glasgow = 15), no
finding of neurological symptoms.

x There is no pain in the spine or any anatomical
abnormality.

x There are no injuries that distract from the cervical
lesion.

x The patient is not intoxicated by any harmful
substance.

Despite existing recommendations like the previous
ones, it should be highlighted that there are no universal
criteria because there is little scientific evidence in
this regard. More studies should be conducted that
could clarify this issue. The scarcity of bibliography of
high methodological quality is because of the fact that
multiple trauma patients are considered a vulnerable
population. Vulnerability is defined as “The degree by
which anindividual, population or organization is unable
to anticipate, face and recover from the impacts that
may cause, in our case, the proposed research”. We are
all such vulnerable since it is a basic characteristic of the
human being. However, there are some individuals who,
due to added factors (having a serious disability or social
and economic conditions), require greater protection in
researching. This is the case of multiple trauma patients,
so the lack of studies of good methodological quality is
mainly due to this reason. Although comparative studies
of the various devices have been performed in healthy
volunteers, none have been tested in a sufficiently large
sample of patients with spinal cord injury. This makes
it difficult to extrapolate the data obtained in healthy
people to patients injured or with spinal instability.
Therefore, the majority of articles conclude that more
research is needed to clarify the effectiveness of
immobilization [15,23,27,28,32].

Limitations

The main limitation of this work, as has already been
mentioned before, is the scarcity of studies related to
multiple trauma patients due to the ethical restrictions
existing in this type of patients, considered a vulnerable
population.

Not having access to all the literature has meant
another limitation, since there are articles that, being not
in full text, have not been included in the present work.

It should be noted that this review has also been
limited by the scarcity of Spanish bibliography. Although
English literature has been included, it is not certainly
known if it can be applied in our field, since the Canadian
or the American health system differ greatly from what
we find in the current review.

Finally, the in-depth reading of the articles has been
carried out by only one person, which can cause the
existence of confirmation bias (selective thinking by
which one tends to look for that which confirms one’s
beliefs).
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Conclusions

e Effects ofimmobilizing a multiple trauma patient with
unstable spine are more historical than scientific.

¢ Spinal panels are not always advantageous and have
harmful effects for the patient. An alternative could
be vacuum mattresses, although more studies are
needed to be able to insure it.

e Cervical collars are a good method of cervical
immobilization (in addition to other devices), as far
as the staff is trained to place them properly.

¢ There are no universal criteria that indicate when a
patient should be immobilized.

¢ More studies are needed to provide quality
scientific evidence to contrast the efficacy of cervical
immobilization in multiple trauma patients, as it
remains somewhat uncertain.
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