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MEDICAL POSITION STATEMENT - MPS 21

SPINAL INJURY MANAGEMENT

Note: Medical Position Statements are intended only for trained lifeguards with a duty
to respond.

PLAIN LANGUAGE SUMMARY

This statement provides a framework to enable lifeguards to effectively implement
spinal motion restriction in aquatic settings. The basic principles are: recognise an
aguatic incident involving a suspected spinal injury; assess safety; ask to call for help
and activate the Emergency Medical Services (EMS); perform a rescue using relevant
spinal motion restriction techniques, if needed, based on any relevant signs and/or

symptoms.

BACKGROUND
Owing to the relative rarity of traumatic spinal cord injury (TSCI), the existing literature
consists only of low-quality evidence. This position statement is based on a recently

published expert consensus specific to the prehospital aquatic environment.*
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A TSCI is defined as damage to the spinal cord following external physical impact.?
The primary injury is caused by direct mechanical injury from the traumatic impact.3#
Secondary injury may be caused by ongoing bleeding or swelling at the injured site
and surrounding area. The effect of incorrect handling of the injured person is
speculated to be associated with worsening of the injury, but evidence to support this
association is lacking. However, it is recommended that lifeguards be competent in
managing in-water traumatic spinal cord injuries.> "Spinal motion restriction" (SMR)
is the procedure used on an individual with suspected TSCI to reduce spinal
movement, with or without adjuncts or devices, which aims to reduce the risk of
secondary injury by handling with care. "Extrication” is transporting the person with
suspected in-water TSCI from the water to the land using the appropriate SMR
measures.

Approximately 10% of all TSCI are aquatic-related.'%-1¢ Diving into shallow water poses
the most significant risk, but several mechanisms resulting in axial loading combined
with hyperflexion-extension may cause spinal cord injury.®# Most incidents occur in
young, healthy males under the age of 30 years. Other risk factors include alcohol
consumption, lack of warning signs or depth indicators, and no lifeguard on duty.'’ The
cervical spine is most commonly injured (particularly C-5 and C-6).1%18 The rate of
neurological injuries, including paralysis and sensory deficits following in-water TSCI,
is high (22-90%).310.11,15.16

STATEMENT
Consensus-based guidelines published in 2024 are conceptualised in Figure 1 and
elaborated in Figure 2. The complete list of consensus-based recommendations,
including their rationale, is available from the open-access publication.
The overall management principles of the person with a suspected TSCI are outlined
below and are elaborated in the following sections:

1. Recognise aquatic incident involving a suspected spinal injury

2. Assess safety

3. Ask to call for help and activate the EMS

4. Perform rescue using relevant spinal motion restriction techniques, if

needed/possible, based on any relevant signs/symptoms
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Figure 1: The overall management principles of the person with a suspected traumatic spinal

cord injury.
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In-water spinal trauma flowchart
Prehospital guidelines for trained lifeguards and EMS

Suspected spinal injury (1)
Assess safety (2)
Call for help
Call EMS as soon as practicable (3)
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« Critical ABC problem? (5)
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(1) Observed or suspicion of relevant spinal trauma (e.g., rocky area, high-risk activity).

(2) Spinal motion restriction should only apply to situations where the scene is safe, and is contraindicated in any
situation with imminent danger of drowning or injury.

(3) Call EMS without delaying rescue and assessment, if possible.

(4) AVPU scale: A = Alert (normal response); V = Verbally responsive; P = Painfully responsive; U = Unresponsive.
(5) A) Airway blocked or at risk, B) Significant breathing difficulties that are unlikely to result from physical activities
alone, C) Major external bleeding, or suspicion of internal bleeding.

(6) Assess the symptom of spinal pain by asking: "Do you feel pain in your neck or back?"

(7) Assess the symptom of neurological deficit by asking: "Can you move your arms and legs?"

Figure 2: Prehospital guidelines on in-water traumatic spinal cord injuries for trained lifeguards
and EMS.
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Recognise aquatic incident involving a suspected spinal injury

Lifeguards and prehospital EMS should suspect a TSCI if a relevant trauma is
observed or suspected. This includes activities with a high risk of spinal injury, such as
diving into shallow water, and injuries related to water sports wipeouts like surfing, wing
foiling, and kitesurfing in rough conditions, especially in rocky areas. It is important to
stress that routine spinal motion restriction should not be used solely based on a history
of submersion without a prior traumatic history, as this is time-consuming and likely

may have a negative impact on the outcome in a drowned person.1®

Assess the safety and ask to call for help

If there is an imminent danger of drowning or injury (e.g., rocky areas, high surf, or
fast-moving water), rapid rescue and towing to safety should be prioritised instead of
extrication and spinal motion restriction, as attempting SMR could introduce additional
risks to both the person and rescuers. Ask someone to call for help early and activate
the EMS.20

Perform rescue based on any relevant symptoms

Sometimes, the person's condition demands rapid rescue and towing to safety instead
of extrication and spinal motion restriction. These situations include:

1. The person has an altered level of consciousness (including respiratory or
cardiorespiratory arrest)

2. The person has a critical Airway, Breathing, or Circulation (ABC) problem,
including a blocked airway, significant breathing difficulties unlikely to result
from physical activities alone, major external bleeding, or suspicion of internal
bleeding.

If the person is alert with no critical ABC problem, the lifeguard should assess the need
for spinal motion restriction in suspected traumatic spinal cord injuries. Comprehensive
clinical assessments in the aquatic environment are challenging even for medical
experts. Therefore, it is recommended that the lifeguard asks two questions to assess

the need for spinal motion restriction?*:
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1. "Do you feel pain in your neck or back?" and

2. "Can you move your arms and legs?"

Language barriers will challenge history taking, but persons with language barriers
should be treated in the same way as all other alert persons.?? The lifegquard may
assess spinal pain by interpreting the person's facial expressions and neurological
deficits by observing the person's spontaneous movements in arms and legs. If the
person has no relevant symptoms (no spinal pain and normal movement in arms and
legs), spinal cord injury should not be suspected, and spinal motion restriction should

not be performed.?123-27

1. Any relevant symptoms but able to swim and/or walk

If the person answers yes to either or both of the above questions, but is still able to
walk, they will preferentially stabilise their injured body parts in the most comfortable
position, preventing further injury.?2282% This is also the case for suspected spinal
injuries. The lifeguard and EMS should allow self-extrication and avoid spinal motion
restriction.® Lifeguards should constantly support the person to reduce the risk of

falling, protect from waves, remove submerged obijects, etc.

2. Any relevant symptoms and inability to swim and/or walk

If the person answers yes to either or both of the above questions, but cannot walk,
lifeguards should perform spinal motion restriction while extricating the person from
the water. Avoid the use of cervical collars, as there are no proven benefits on
neurological outcomes or mortality, and they are known to cause numerous harmful
effects.?6-28.31-38 |nstead, the person's head should be stabilised in relation to the upper
body with a two-hand technique suitable for the situation during the extrication (Figure
3).
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Figure 3: Lifeguards practising transferring a person with suspected in-water traumatic spinal cord
injury from the water to an EMS meeting point on the beach using a spinal board without straps.
In this figure, the person has experienced a relevant traumatic mechanism, has relevant
symptoms and cannot perform self-extrication. A neutral head position is maintained with a
two-hand technique.

No single spinal motion restriction and extrication method is ideal for all situations.
They should be applied based on factors such as the person's body, physical position,
and location. However, a face-down person with a suspected in-water traumatic spinal
cord injury should immediately be turned face-up while securing a stable position of
the head in relation to the upper body during the turn to allow clinical assessments.
Various techniques can be used, but no evidence exists to favour one method. Some
techniques mentioned in the existing teaching material include the "extended arms
grip" (Figure 4) and "vise grip" (Figure 5), which are suitable for deep and shallow
water. The “body hug” (Figure 6) can be used in beach settings for fast extrication.
These techniques allow to role the person into a face-up position.

To achieve effective SMR, the ideal number of trained lifeguards in these techniques
should be no fewer than two in swimming pools and three in natural aquatic
environments.

In calm water, a lightweight device like a spinal board, surfboard, or similar that floats

and drains water is appropriate for extrication. Using straps may be time-consuming
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and may increase the risk of aspiration. Hence, straps should not be used unless
required for safe extrication to prevent the person from sliding off the board (e.g., due
to pool design or boat).

In the surf, using a board is highly inappropriate and increases the risk to the person
and the lifeguard.

If the person cannot walk, a lightweight device can also facilitate transfer from the
beach to a meeting point with the EMS for further evaluation and subsequent

ambulance transport.

el U d

Figure 4 : Extended arms grip
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Figure 5 : Vice grip
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Figure 6 : Body hug
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Management on land

The lifeguard should provide standard care according to their training (e.g., using a
structured approach like "ABCDE" or similar for the person's assessment and
treatment). A person who is conscious and fully alert can stabilise their own head.

In the case of an unresponsive person, the lifeguard should manually stabilise the
person's head by holding it while positioned above the head in the supine position,
either lying or kneeling. If the person's airway is obstructed, the lifeguard should open
the airway by repositioning the person's head into a neutral, in-line position and using
the jaw thrust manoeuvre. If an open airway cannot be achieved with the head in a
neutral position, the lifeguard should use the head tilt-chin lift manoeuvre. 3° If the
person is unconscious and not breathing normally, the lifeguard should start
cardiopulmonary resuscitation according to the standard basic life support protocol for

a drowned person.*°

Log Roll
A. Supine position. The log roll is a manoeuvre performed by a trained team to roll a

person from a supine position onto their side and then flat again, allowing better airway
management, back examination for injuries or bleeding, and facilitating using a spinal
backboard.

When performing the log roll, it's crucial to maintain spinal stabilisation, with one team
member stabilising the head and neck to prevent unnecessary movements.
Coordination and communication within the team are fundamental to successfully

handling persons with suspected spinal cord injuries to achieve SMR.

B. Prone position. If the person is in a prone position, a stabilisation method
recommended for the supine position can be used but needs a rotation. The person is
rolled from the prone position onto their side (lateral position) to allow for placing a
spinal board or airway management if needed. The movements should be smooth and
synchronised to avoid any twisting or bending of the spine. The main point is to ensure
that the person's head, neck, and spine are kept in a neutral position throughout the

procedure.
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SUMMARY

Recently, expert consensus regarding prehospital guidelines on in-water traumatic
spinal cord injury was published.! This Medical Position Statement aims to standardise
training and improve the quality of care lifeguards and prehospital EMS provide. It
offers a practical framework, including a flow chart aligned with the latest evidence-
based international recommendations. This framework ensures lifeguards can

effectively implement spinal motion restriction in aquatic settings.

LEVEL OF EVIDENCE
This document is based on the International Consensus on Science Treatment

Recommendations and expert consensus.

POTENTIAL CONFLICT OF INTEREST STATEMENT
None of the participants in the consensus process leading to this position statement
has a conflict of interest with the stakeholder industry, technology, persons, or

organisations that are identified and/or impacted by the position statement.
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