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Proper patient positioning is essential for safe and successful surgery. The surgeon must have good access to the
surgical site, while ensuring the patient is in a secure but safe position. Given that surgery may be performed on any
area of the body, positioning may result in multiple and sometimes unnatural configurations in order to expose a
surgical site.

This module does not cover all the types of positions, tables, mattresses and positioning aids that are available, but is
more on the practical side explaining the risks of patient injury from the most common positions and how to prevent
positioning related injuries.



Introduction

The main reason for placing a patient in any given surgical position is to give the surgeon access to the operative site.
This involves ensuring the patient is stable to prevent inadvertent movement, and just as importantly protecting the
patient from positioning related injury.

General anaesthetic and regional blocks prevent the patient from responding to pain and discomfort, which are the
body’s natural warning signals when body parts are stretched, twisted, or compressed. This can result in damage to

nerves and vascular structures, as well as respiratory and circulatory compromise occurring without the patient
being aware.
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Various surgical positions

A variety of factors impact the degree of risk for injury related to surgical positioning:

e the type and length of the surgical procedure

e the position required for exposure of the operative site

e the patient’s age, height, weight, nutritional status, level of mobility
e the type of anaesthesia

e patient’s co-morbidities

e the patient’s overall condition at the time of surgery

e whether the patient is positioned correctly and safely.



Initial positioning of the Patient

Before transferring the patient to the procedure table and placing them in the desired position, make sure that an
adequate number of theatre staff and/or devices are available. Inadequate staff and/or equipment can result in
patient injury. Without proper support during transfer and positioning, indwelling catheters, tubes, or cannulas may
be dislodged. Sliding or pulling the patient across a stationary surface can result in shearing and/or friction injuries.

Always ensure there has been verbal confirmation the bed and table brakes are locked.

Shearing

Shearing refers to the patient’s skin remaining stationary while underlying tissues shift or move, as might occur
when the patient is pulled or dragged without proper support. This may also happens when the patient is placed in
Trendelenburg (head down) or reverse Trendelenburg (head up) position. As gravity pulls the body down, the
stretching, folding, and tearing of the underlying tissues as they slide, cuts off vascular perfusion which leads to
tissue ischemia.

Friction
Friction occurs when skin rubs over a rough stationary surface. Friction can make the skin more susceptible to
pressure ulcer formation, pain, and infection.

Pressure

Friction Three causes of skin and tissue injury

Pressure

Pressure is also a concern when positioning the patient. Pressure occurs when the skin is compressed between a
bony prominence and a hard surface. When external pressure is excessive, the patient is placed at an increased risk
of impaired tissue perfusion, which may prevent adequate circulation resulting in ischemia of the underlying tissue.
Prolonged pressure on a nerve can also lead to permanent nerve damage.

Pressure may also result from a surgical instrument or equipment that rest directly on or against the patient (e.g.,
drill, mayo stand, bed attachments, and posts) or even a surgical team member leaning on the patient.

Moisture

Moisture on the skin may intensify the effects of pressure, shear and friction. Skin exposed to moisture for a
prolonged period of time results in maceration and skin break down. In surgery, skin maceration occurs if the patient
perspires excessively or is allowed to lie in a pool of prep solution, blood, irrigation solution, urine, or faeces. If this
moisture also is located in an area of high pressure, the risk of pressure ulcers increases.

Prolonged exposure to chemicals in the skin prep solution under the pressure area also can increase the likelihood of
chemically induced contact dermatitis.



Supine

The supine position is by far the most frequently used surgical position with a patient lying on their back with head,
neck, and spine in a neutral position. Almost every general anaesthetic patient is initially placed in the supine
position for anaesthetic induction and then repositioned as necessary.

Pressure injuries related to the supine position are most likely on the occiput (back of head), thoracic vertebrae,
elbows, sacrum, and heels.

Supine position pressure points

Heels Sacrum Elbow Vertebrae Occiput

When positioning the patient, the arms may be placed by the side with padded arm retainers, positioned on the
body or away from the body on arm boards (abducted). The head should be positioned so that the cervical spine is in
the middle/neutral position and that the neck is supported. To avoid excessive stretch on the brachial plexus, it is
particularly important to prevent rotation of the head away from an abducted arm (see below).

Padding is placed under the head, arms, and heels with a roll/pillow often placed under the knees to take pressure
off the back and stop hyperflexation of the knees.

Arms on armboards
Brachial

Plexus
In the supine position, one or both arms can be extended or

abducted on arm boards. The arm boards should be level with the
table and slightly flexed. Brachial plexus injury can occur when the
arm is extended on arm boards at an angle greater than 90
degrees. The brachial plexus is a network of nerves running
through the shoulder.

Beware, even when the arm is positioned carefully at less than 90 degrees prior to surgery, unintentional
hyperextension of the arm during the procedure (caused by the surgeon leaning on the arm board) might not be
noticed when the arm board is hidden by surgical drapes. Restraining straps should be used to prevent the arm from
falling off the armboard.

More than
90 degrees



Palms up or palms down when extended out on arm boards?

When the patient’s arms are out on an armboard the palms should be facing up (supinated) with the fingers
extended. This protects the ulnar nerve from damage. The ulnar nerve is vulnerable because it passes close to the
surface along the back of the humerus.
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Arms by the side

If the arms are at the patient’s side they should be held in with either padded arm retainers or tucked in with the
draw sheet extending above the elbow, with the palms facing towards the patient. Watch for IV lines, arterial lines
and the BP cuff. There is a tendency, if not well tucked, for the arm to slide off at the elbow area, thereby potentially
compressing the ulnar nerve against the metal railings of the operating table.
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Note that the correct placement of the safety belt is about 2 inches above the knees. Be sure the belt is not too tight
as to put undue pressure on the legs.



Trendelenburg

Classic Trendelenburg position is a similar to the supine position but with a steep 30-45 degree head down tilt,
although recently any head down tilt is often referred to as Trendelenburg. Friedrich Trendelenburg was a
renowned surgical pioneer in the early 1900’s.

This position clears the lower abdominal and pelvic
operating field and helps minimise blood loss at the
surgical site, used for procedures such as colorectal,
gynaecological, and genitourinary surgery. As concerns
about the physical and physiological safety of the
steep head-down tilt have become more widespread,
lesser degrees of head-down tilt (10° to 20°) have
gained greater acceptance.

This trend is now being reversed as some robotic
surgery requires steep head down tilt. If using steep
Trendelenburg, straps and a non-slip mat are essential. L P T
Shoulder braces can be used to prevent sliding but
their use increases the chances of brachial plexus
injuries through excessive force on the clavicle.

Areas susceptible to injury are similar to those in the supine position and the same precautions should be taken.
However, the patient is at an increased risk of shear injury to the skin and underlying tissues as the weight of the
patient’s body slides over the bed surface when the bed is altered from the supine to the Trendelenburg position.

This position has the disadvantage of an adverse effect on diaphragmatic movement requiring increased ventilatory
effort. The anaesthetist has to be aware of blood volume shifts and initially blood pressure is increased because of
increased venous return to the heart from the lower extremities, intracranial pressure is also increased. Therefore
the patient should be put in and taken out of Trendelenburg position slowly to allow the body to readjust to the
blood volume shifts. The ET tube should be taped as venous pooling could cause neck swelling.

Note: under no circumstances should the slide sheet used for transfer be left under a patient in Trendelenburg
position.

Reverse Trendelenburg

In the reverse Trendelenburg position the head is tilted up and a padded footboard may be added to support the
patient. As there is increased venous pooling in the lower extremities, mechanical venous thromboembolism may
occur and preventative devices such as Intermittent Pneumatic Compression (IPC) calf garments (Flowtrons or
similar) should be applied to the lower extremities to assist in venous return. There is also an increased risk of
venous air embolism (VAE) if the surgery is on the head or neck.




Lithotomy/Lloyd Davies

Lithotomy position is used for variety of procedures including gynaecological and urological surgery. It is often
combined with the Trendelenburg position, which may exacerbate cardiovascular and respiratory implications. In
lithotomy position, the patient starts supine but is then positioned lower down with their buttocks at the break in
the table. Then their legs are lifted into boots or stirrups so that they are elevated and apart, with both the hips and
knees flexed. In standard lithotomy position.

Lithotomy boots/stirrups Lithotomy candy cane stirrups

The key difference between the lithotomy and Lloyd Davies position is the degree of hip and knee bend. In the Lloyd
Davies position there is less flex, often only 30-45 degrees. The resulting changes and complications of these two
positions are very similar and will therefore be considered together.

Lloyd Davies

Care during positioning is essential. Slippage of the stirrups or dropping of the legs during stirrup adjustments could
cause hip dislocation, muscle or nerve injury, even bone fractures. To avoid back strain and hip dislocation, stirrups
or leg holders should be placed at an even height and the legs should be placed in and removed from the leg holders
at the same time. One person for each leg, held at the knee and ankle. Always check with the anaesthetist before
placing or removing the legs from the holders.

Due to the position, the area at the base of the spine is at an increased risk of injury due to excessive pressure. The
buttocks should be positioned at the break of the table and never over the edge. Should there be a need to
reposition the patient further down on the table, it is important to lift the patient and avoid dragging the patient to
the edge due to shear forces and possible injury.



Peripheral nerve damage has been associated with use of the lithotomy position. Extreme flexing of the hip joints
can cause nerve damage by stretch (sciatic and obturator nerves) or by direct pressure (compression of the femoral
nerve). Further down the leg, the common peroneal nerve and saphenous nerve are particularly at risk of
compression injury from pressure exerted by incorrectly positioned stirrups or boots.

Common peroneal nerve

Femoral nerve

Candy canes or boots?

Candy cane stirrups in particular are problematic for pressure injuries and nerve damage to the ankle due to the
relatively thin ankle straps that must support the weight of the entire leg. Also candy cane stirrups do not control or
limit hip abduction. The relaxed hips of an anesthetised patient may separate further than they comfortably would if
the patient were awake.

Pressure injury to the common peroneal nerve is the most common nerve injury to the lower extremities resulting
from the use of candy cane stirrups.

Boot-type stirrups support the foot and calf, if used correctly, distribute pressure more evenly and reduce the risk of
extremely localised pressure on any one area of the'foot or leg. They also allow for more controlled and limited hip
abduction and flexion.

How long in can lithotomy/Lloyd Davies be maintained?

The length of time a patient may remain in lithotomy without risk of injury is not definitively known and is more
likely related to the patient’s overall medical condition although many publications recommend repositioning after
4-5 hours. Compartment syndrome, while rare, has been reported as a complication of this surgical position. There is
also a risk for sudden hypotensive episode when the patient’s legs are removed from the stirrups at the end of a
longer procedure, so always receive anaesthetic permission to move them.

Finally, watch the fingers

The arms can be by the patients side, across the chest or on arm boards. Care must be taken when positioning the
arms by the side of the patient as this can lead to crushed or even amputated digits when the leg section of the table
is replaced or elevated at the end of the procedure.

Pinch point of bed flex



Lateral

The lateral position involves positioning the patient on the side unaffected by surgery. Note: left lateral means left
side down, right lateral means right side down. A right hip operation will require left lateral positioning.

Following induction while in the supine position, the patient is moved and safety positioned. Lateral supports and
posts are used either side of the pelvis to prevent the patient rolling off the table. Vacuum bean bag technology is
also an alternative to holding the patient in the lateral position. Check the monitoring cables to ensure none are
trapped under the patient.
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The position of the arms is determined by surgical needs but the upper arm which normally has IV access is often
positioned and secured on a raised arm support, while the lower arm can be next to the head or on an arm board. It
is essential to ensure the lower arm is not compressed. Padding is applied to the elbows to minimise ulnar nerve
injury. No parts of the arms should touch the metal of the supports.

Prone arm positioning

The brachial plexus is at risk if the head and neck do not have sufficient support which may involve using two pillows.
An axillary roll traditionally supports the chest or thorax. It should be wide enough to spread the lifting load over
several ribs. If placement of this roll is wrong, the neurovascular bundle can be compressed in the axilla.

Padding should be placed between the legs to prevent pressure damage. Male genitalia should also be checked to
ensure it is not compressed.



Prone

In the prone position the patient lies face down and it is often used for surgical procedures involving the posterior
neck, head and spine. There are numerous positioning devices from simple pillows to dedicated prone tables. Both
the Montreal mattress and Wilson frames are popular. This module only discusses the general positioning
complications common to all these devices.

Prone position pressure points Ribs
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The patient is initially anaesthetised in the supine position. Turning the patient from supine to prone requires
coordination of all theatre personal and it is vital to have as staff with experience in the procedure. While a turn can
be completed with four staff, six is ideal and gives more control. Two on each side, the anaesthetist at the head and
one person taking the feet and lower legs. Remember theatre staff may also be at risk of sustaining physical injury as
a result manoeuvring patients into this position due to unstable posture or excessive weight bearing.

The anaesthetist is primarily responsible for coordinating the move and for the repositioning of the head. An
exception is in cases where the head is placed in rigid pin fixation (neurology) and the surgeon holds the pin frame.
During the turn to prone, the turn is done slowly to maintain the head, neck, and spine in a neutral position.

In order to minimise risk of dislodgement, the anaesthetic team disconnects as many monitors and lines as is safe
before turning the patient from supine to the prone position. This is particularly helpful for lines and monitors on the
side that rotates the furthest (the outside arm). The anaesthetist may disconnect the endotracheal tube during
movement and reconnect it immediately upon prone positioning. Remember to check the endotracheal tube is
secure as it is almost impossible to reinsert with the patient in the prone position. The arms should be kept tight to
the patient’s sides while turning.

The position of the head is very important. In most cases, the head is maintained in a neutral position using a surgical
pillow, horseshoe headrest, or Mayfield rigid head pins if it is a cranial neurosurgical procedure. Safer than head
rings or pillows are commercial head rests specially designed for the prone position. Most, including disposable foam
versions, support the forehead, cheekbones, and the chin with a cutout for the eyes, nose, and mouth.
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The prone position has an increased risk of perioperative vision loss, especially if the head is turned to one side. The
anaesthetic team must ensure that the eyes and nose are free from pressure. Compression of the eyes can cause a
corneal abrasion. Pressure on the eyes can also rarely cause postoperative blindness, a rare but devastating
complication of the prone position. Protect the eyes carefully. Lubricate, then tape the eyes and then place extra
protective padding over them, and tape that in place also. Hard goggles have been designed to help protect the eyes
in the prone position — if used, ensure that they are correctly fitted, taking the pressure off the globes. It is difficult
to access the eyes while the patient is in the prone position.

The arms can be either raised beside the head on padded armboards or wrapped at the sides of the body. When the
arms are raised beside the head, the wrist should be lower than the elbow, the elbow is lower than the shoulder and
the palms should the palms are facing down. This is to avoid stretching the brachial plexus and related structures.

If positioned incorrectly in the prone position, diaphragm movement may be severely restricted, resulting in difficult
ventilation. Whatever positions aids are used for the body the abdomen must be left free. This reduces compression
and increases ventilation while preventing aortocaval compression. It is important to ensure that the males genitals
and females breasts have been positioned to prevent excessive pressure.

Knees should be bent slightly and well-padded. The ankles supported and toes free. The head should be positioned
so that the cervical spine is in a neutral position. Safety straps can be positioned across the calves if lateral tilt will be

required.
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Seated or Beach chair

The sitting position also known as Fowler or Beach chair, is a modification of the supine position. It is a specialised
position which has traditionally been used for head and neck procedures, or more recently for orthopaedic shoulder
surgery. There are many variations of this position but this module covers the common themes of them all.

The point of maximum pressure in this position is the ischial tuberosities, the lower part of your pelvis that's
sometimes referred to as your sit bones. Prolonged pressure on the ischial tuberosities can lead to sciatic nerve
damage. Therefore, pressure points especially the ischial tuberosities, coccyx, and calcane (heel bone), should be
adequately padded to reduce the risk of injury.

TAT

"..Fﬁ“ -
N

BT )
AR
LN

/N

This position also poses significant risks for circulatory compromise. Blood pools in the lower torso and legs leading
to significant orthostatic hypotension and diminished perfusion to the brain. This can result in decreased cerebral
perfusion and stroke. Movement into an out of this position needs to be supervised by the anaesthetist who will
monitor the patient’s blood pressure. There is also an increased risk of venous air embolism, in particular during
craniotomy, due to the negative venous pressure in the head and neck.

Ischial tuberosities



Finally

The most common nerve injuries associated with incorrect surgical positioning are:

1. Ulnar nerve damage
Caused by incorrect arm positioning. Either the arm has slipped off the edge of the table and rests upon the
metal edge or the patients palms are forced down when out on the arm board both which result in the ulnar
nerve being compressed.
2. Brachial Plexus nerve damage
Caused by hyperextending the arms more than 90 degrees.
3. Lumbosacral nerve damage
Caused by the patients buttocks being over the edge of the table in the lithotomy position
4. Common Peroneal nerve damage
Caused by knee resting against vertical bars or stirrups in lithotomy

In conclusion, proper patient positioning is a critical factor for a safe and successful surgery; while positioning
permits optimal exposure and access to the operative site, it should not compromise the patient or their welfare.
Finally, a consideration for preventing positioning injuries is to remember there is a person under the drapes. At no
time should the patient’s body be leaned on, pressed on, or impinged in any way by staff, equipment, or the devices
used to secure safe positioning.
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