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Last year, interest in prone positioning to treat acute respiratory distress syn-
drome (ARDS) resurfaced with the demonstration of a reduction in mortality
by a large randomized clinical trial. Reports in the literature suggest that the in-
cidence of adverse events is significantly reduced with a team trained and expe-
rienced in the process. The objective of this review is to revisit the current evi-
dence in the literature, discuss and propose the construction of a protocol of
care for these patients. A search was performed on the main electronic databas-
es: Medline, Lilacs and Cochrane Library. Prone positioning is increasingly used
in daily practice, with properly trained staff and a well established care protocol
are essencial.

Keywords: adult respiratory distress syndrome, acute respiratory distress syn-
drome, ventral decubitus, respiratory failure, intensive therapy.

INTRODUCTION
Prone positioning has been studied as a strategy for the
treatment of acute respiratory distress syndrome (ARDS)
since 1974, gaining popularity for improving hypoxemia
in 70% of cases."? The incidence of this syndrome has not
changed in Europe over the last ten years and mortality
remains high (40-50%) despite technological and thera-
peutic developments in recent decades.®* The significant
improvement of hypoxemia can be attested through nu-
merous mechanisms, among which we can observe a more
uniform distribution of transpulmonary pressure and the
generation of more negative pleural pressures, promoting
the improvement of the ventilation/perfusion ratio.>*?
Reduction in mortality with prone positioning is at-
tributed to the lowest degree of pulmonary stress and
strain, given that air distribution is more homogeneous

and slower.”'%!>15 The various meta-analyses in the liter-
ature to date concluded that there was an improvement
in oxygenation, but no reduction in mortality.!¢1719:26
The conflicting results of studies and meta-analy-
ses,! 118202628 relating to mortality can be explained by the
heterogeneity among patients regarding confusion fac-
tors such as the severity of the pulmonary injury, the ven-
tilation strategy applied, and the different times for be-
ginning and the duration of prone positioning.'®
Therefore, Guerin et al.* designed a randomized study
(Proseva) with 466 patients with moderate ARDS in the
first 12-24 hours of diagnosis, using a homogeneous sam-
ple of considerable size. All patients underwent protec-
tive mechanical ventilation, with the duration of prone
positioning lasting on average 17 hours. This investiga-
tion demonstrated a significant reduction in mortality
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of 32.8%, between 28 and 90 days, in the Supine group, and
16% in the Prone group, with a relative risk reduction of
approximately 50%, and 16% absolute risk reduction. Five
years of training and experience of the team led to mini-
mal complications.

Reports in the literature suggest that the incidence
of adverse events is significantly reduced with a trained
team, experienced in the process.**1%*

By analyzing the studies, there are some important con-
siderations for clinical practice concerning the mandatory
use of protective mechanical ventilation, prolonged dura-
tion of prone positioning and the need for team training.

MetHoD
The study method included search on the following elec-
tronic databases: Medline, Lilacs and Cochrane Library.
Original research or systematic reviews were retrieved, with-
out restrictions on language, including articles from 1995
to November 2, 2014. Studies that were excluded used pa-
tients younger than 18 years or investigations in animals.
The following MESH terms were used: (“prone
position”[MeSH Terms]) OR Prone [TextWord]) OR
prone|[Text Word]) OR proning[Text Word])) AND ((“In-
tensive Care”[Mesh]) OR “Intensive Care”[Text Word])
AND (“Respiratory Distress Syndrome, Adult”’[MeSH
Terms]) OR Respiratory Distress Syndrome, Adult[Text
Word]) OR ARDS [Text Word]).

LITERATURE REVIEW

Indications

Patients who presented with moderate or severe ARDS

with a PaO,/FiO, ratio <150 mmHg, refractory hypox-

emia (PEEP >10 cmH,O and FiO, >60%) in the first 12-

24 hours on protective mechanical ventilation (MV), and/

or difficulty in maintaining protective mechanical ven-

tilation (alveolar distension pressure < 15 cmH,0, pla-

teau pressure <30 cmH,O, AFV (air flow volume) of 4-6

mL/kg of ideal weight and pH >7.15), and/or those pa-

tients with right ventricular dysfunction (VD) on echo-

cardiography.”10-2%30

Contraindications

* Absolute contraindications: Hemodynamic instabili-
ty (regarded as progressive elevation of the vasopres-
sor), acute arrhythmia (need to reassess, when reversed
or controlled), pregnancy (second or third trimester),
face trauma or surgery, maxillofacial polytrauma (frac-
ture of the pelvis, external fixation of fractures, rib or
sternum fracture), intracranial hypertension, frequent
convulsions, instability of the spine, abdominal com-

partment syndrome, recent sternotomy, cardiac sur-
gery, ophthalmic surgery (increased intraocular pres-
sure) and recent abdominal surgery or intestinal
ischemia.

* Relative contraindications: Bronchopleural fistula, he-
moptysis/alveolar hemorrhage, recent tracheostomy
(within the first 24 hours), significant abnormalities of
the ribcage/kyphoscoliosis; high intra-abdominal pres-
sure above 20 mmHg, without signs of compartmental
syndrome and pregnancy (in the first trimester).>0182%31

Start time and duration of prone positioning

The biggest benefit of prone positioning occurs in the ear-
ly stage of moderate or severe ARDS. Several studies have
applied the position in the first 12-24 hours of early diag-
nosis of ARDS, after stabilization of symptoms.*!02%3!

The duration of the position seems to be responsible
for the reduction in mortality.*!3'* A recent clinical trial
has applied this procedure for 16-20 hours, with an aver-
age time of 17 hours and a significant reduction in the
absolute risk (16%) of death.*

Therefore, the current literature suggests that prone
positioning should be performed in the first 12-24 hours
of diagnosis of moderate or severe ARDS, after stabiliza-
tion of the symptoms, and that the duration of the pro-
cedure must be no less than 16 hours.

Response criteria to prone positioning

Response to prone positioning should be assessed using
blood gas tests collected after 2 hours of prone, and pa-
tients who have increases in the PaO,/FiO, ratio of 20
mmHg or an increase in PaO, >10 mmHg compared with
supine position are considered responsive.*%*

Time for stopping prone positioning

Recently, Guerin et al.* suggest a daily re-evaluation of
the need for the prone positioning. The procedure should
be stopped when ventilation or complications improve.

Ventilatory improvement
* PaO,/FiO, ratio >150 mmHg with PEEP <10 cmH,0
and FiO, <60% in supine position, for at least 4 hours
after the end of the last prone session;
* decreased PaO,/FiO, ratio greater than 20% in com-
parison to the supine position after two prone ses-
sions.

Complications
* dislocation of the respiratory prosthesis;
* obstruction of the endotracheal tube, hemoptysis;
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* oxygen saturation less than 85% in pulse oximetry
or PaO, <55 mmHg for more than 5 minutes with
an FiO, of 1.0;

* cardiorespiratory arrest;

* heart rate less than 30 beats per minute for more
than 60 seconds;

* drop in systolic blood pressure greater than 60 mmHg
for more than S minutes;

* orany other life threatening situation.*!%3°

Complications related to prone positioning

The incidence of complications is low, at 3 per 1,000 pa-
tients/day. Pressure ulcers, pneumonia associated with
mechanical ventilation and obstruction or decannulation
of the endotracheal tube are the most common. Studies
report that accidental extubation is a rare event (0% to
2.4%).***2 Complications can be minimized or prevented

with monitoring and proper care 274246

* Related to positioning: Pressure ulcers of the face, chest
and knee; facial and chest edema; brachial plexus in-
jury; surgical wound dehiscence; dietary intolerance
and lack of flow of the hemodialysis catheter.

¢ Related to ETT: Accidental extubation; selective intu-
bation; endotracheal tube displacement and obstruc-
tion of the endotracheal tube.

* Related to accesses: Removal of the hemodialysis cath-
eter and other catheters; removal of enteral and vesi-

cal tubes 27,42,4547

PEEP titration

There is clear guidance in the literature about PEEP, which
must be maintained during and after prone positioning.
The Brazilian Mechanical Ventilation Guideline strongly sug-
gests maintaining standard PEEP prior to position. This
titration can be done using the ARDSnet study’s FiO, x
PEEP table,** or finding the ideal PEEP through the dec-
remental PEEP maneuver.

Use of neuromuscular blocker

Recent studies and meta-analyses have demonstrated a
reduction in mortality, no increased incidence of poly-
neuropathy in patients with moderate and severe ARDS
(PaO,/FiO, ratio <120 mmHg) under deep sedation us-
ing cisatracurium in the first 48 hours of ventilatory
support.’33¢

Nutritional care during prone positioning
Review articles,'® recommendations or consensuses® on
positioning of patients in prone do not to cite or are too

summarized to report on how to nourish such individu-
als.?734% This attests to the lack of uniformity in terms
of the implementation of nutritional therapy among pro-
fessionals, mainly in relation to the schedules of breaks
during nutritional therapy.*

In a recent study,” the use of a protocol based on the
elevation of the patient’s head (reverse Trendelemburg
position), the use of fixed prokinetics and reduced speed
of the diet allowed the application of early enteral nutri-
tion and faster attainment of the planned energy target.

CONSTRUCTION AND IMPLEMENTATION OF THE
PROTOCOL

Based on the above review of the literature the authors
have implemented the following protocol in a tertiary
university hospital (Figure 1).

NUTRITIONAL CARE
Before starting the diet, review the following precautions:

* Document the placement of the nasoenteric tube (NET)
prior to placing the patient in the prone position based
on abdominal x-ray (if possible, the tube should be
postpyloric, however, the gastric position does not con-
traindicate its use).

* Start diet with a semi-elemental formula after the first
hour in prone position, using an infusion pump.

* Keep the head elevated at 25 degrees.

* Prescribe fixed prokinetics (metoclopramide, bromo-
pride and erythromycin in isolation or combination).

* Check for the presence of food in the oral cavity or
vomit every 2 hours.

* Pause the diet for 1 hour before replacing the patient
in the supine position.

In case of complications

e Detection of food remnants in the oral cavity, vomit-
ing or abdominal distension: suspend the diet, open
the NET in a bottle and reassess restarting the diet in
3 hours. Restart the diet if the gastric residue is less
than 250 mL.

Diet
Choose a semi-elemental diet with the following pro-
gression:
* Formula 1 kcal/mL:
* hours2to 6, flow 0.5 mL/kg/h;
* hours 7 to 12, flow 0.75 mL/kg/h;
* hour 13 to the end, flow 1 mL/kg/h;
* Formula 1.2 kcal/mL:

Rev Assoc Mep Bras 2016; 62(3):287-293

289



Oviveira VM DE ET AL

presence of right ventricle dysfunction

Moderate or severe ADRS with PaO,/FiO, ratio <150 mmHg in patients with
conventional MV (PEEP>10 cmH,O with FiO,>60%) in the first 48 hours of
the beginning of symptoms and/or impossibility of maintaining protective VM

(Plateau <30 cmH,O and alveolar distension pressure <15 cmH,0O) and/or

Exclusion criteria
Hemodynamic instability (with
progressive increase of vasopressor)
Absolute contraindications
Severe acute arrhythmia
Pelvic fracture
Intracranial hypertension

1 Nutritional care \
Place the post-pyloric enteral tube (check abdominal RX)
Maintain head elevated at 25-30° (reverse Trendelenburg)

Prescribe fixed prokinetics (erythromycin 250 mg IV 6/6h)

Initiate diet after the first hour
30 mL/h from hour 2 to 6
40 mL/h until hour 12

L, to the supine position

! Complications of the maneuver

Decrease in SpO, <10% of baseline

and/or desaturation <90% maintained

.,
1
-

after 10 minutes in prone position
Severe hemodynamic worsening
Acute arrhythmia
PCR

Suspected dislocation of the

respiratory prosthesis

50mL/h from hour 12 until 1 hour before returning

Yes

Collect sample for blood
gas test and perform

prone positioning
}

Any complications
occurring during the

maneuver?

No

!

Maintain prone position for 1 hour and
perform new sample collection for ABG

Response to prone position \
PaO,/FiO, >20 mmHg |
of baseline -

PaO, >10 mmHg

of baseline

Does patient respond
to prone?

Yes

Instability of the spine
Recent sternotomy/cardiac surgery
Peritoneostomy
Relative contraindications
Tracheostomy within the first 24 hours
Bronchopleural fistula
Hemoptysis/Alveolar hemorrhage
Ophthalmologic surgery/Increased
intraocular pressure
Pregnancy
Face trauma
3 PIA <20 mmHg b

Maintain supine position

Yes Return to supine position

Offer
alternative

treatment

Does patient
respond to
prone?

Maintain prone for 6
|_’ hours and reassess with
new blood gas test

Maintain prone for up to
17 (16 - 20) hours

No

Any new complications

J — Yes

Return to supine position and

reassess in 4 hours with a new

sample for ABG

Re-prone

Return to supine
position and reassess
daily with ABG

during sustained prone
position?

FIGURE 1 Protocol in a tertiary university hospital.

ABG: arterial blood gas.
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* hours2to 6, flow 0.4 mL/kg/h;
e hours 7 to 12, flow 0.6 mL/kg/h;
* hour 13 to the end, flow 0.8 mL/kg/h;
* Formula 1.5 kcal/mL:
* hours2 to 6, flow 0.3 mL/kg/h;
e hours 7 to 12, flow 0.5 mL/kg/h;
* hour 13 to the end, flow 0.65 mL/kg/h;
* To simplify:
* 20 to 30 mL/h from the 2 to the 6™ hour;
* 40 mL/h until the 12" hour;
* 50 mL/h from the 12" hour until 1 hour before re-
turning to the supine position.

NURSING CARE IN THE HANDLING OF PRONE
POSITIONING

Care before performing prone position

Team

Pay attention to the need of a minimum of five people from
the multidisciplinary team. Ensure the presence of a nurse,
a physician and a physiotherapist. Determine the role of’
each team member prior to the start of the maneuver for
prone positioning. The physician will be responsible for
the head and endotracheal tube, and for coordinating the
turn. It is important that this professional is present, as
they will lead the maneuver at the headboard, where it will
be possible to oversee the various devices. In the presence
of a chest drain, a technician will be responsible for sus-
pending the bottle. The other professionals should be
placed two by two on each side of the bed.**

Precautions
Check the availability and proper functioning of the de-
vices necessary for attending to the complications that

may occur during the procedure.*>*

* Check the operation of the vacuum for suction of secre-
tions, as well as the bag-valve mask device (AMBU) and
urgent materials (intubation unit and crash cart). The
crash cart should be positioned next to the patient’s bed.

* Pay attention to the airway, checking the length of the
lines of the mechanical ventilator and, if necessary, re-
placing the lines for longer ones.

* Remove the devices such as the oropharyngeal airway
and the aspirators of the oral cavity.

* Guarantee the use of a closed suction system and the per-
meability of the endotracheal or tracheostomy, aspirat-
ing secretions, exchanging the fasteners, if necessary.

* Pay attention to the corners of the mouth and the cuff
pressure.

* Pre-oxygenate the patient with 100% FiO, for 10 minutes.

* Eye (hygiene, hydration and ocular occlusion) and skin
reinforcement (prevention and treatment of pressure
ulcers using hydrocolloid dressings and local bony pro-
tuberances (chin, iliac crests and knees).

* Verify adequate fixation and the need to change the
dressings of arterial and venous catheters, enteral and/
or gastric tubes and drains.

* Check the position of the nasoenteric tube by X-ray
and auscultation, and suspend the diet 2 hours before-
hand.

* Check the position of the infusion pumps, so that the
equipment and the catheters are not tensioned during
the procedure.

* Assess the need for increases in sedation and muscle
relaxant.

Performing the prone position maneuver*+*

e In order to facilitate the movement, the bed should be
positioned flat (0° headboard elevation) and the pa-
tient’s arms should be by the sides with the palms of
the hands against the trunk.

* Pay attention to the clamping of the tubes and drains.
Position them next to the patient’s body on the mov-
ing sheet to avoid possible avulsions during the ma-
neuver; the indwelling urinary catheter should be placed
between the patient’s legs on the moving sheet. In the
presence of a chest drain, the bottle must be located
below the patient’s feet, with the drain positioned along
its body.

* Remove the arterial line dome from the support, fix-
ing it to the patient’s body.

* Remove the electrodes from the anterior thorax and
position on the upper limbs (V in the anterior portion
of the right shoulder, RA and RL in the anterior posi-
tion of the right arm, LA and LL on the anterior por-
tion of the left arm).

* Position of the cushions in supine position: Place a
cushion measuring the width of the patient on the
chest and another on the pelvis.

* Starting the envelope maneuver: Use the upper mov-
ing sheet, on top of the cushions, with the same ar-
rangement as the lower one. Join the upper and lower
moving sheets by the sides, winding the ends until they
become tight and close to the patient’s body, in order
to proceed with the envelope maneuver.

* Move the patient, using the envelope made with both
moving sheets, up to the side of the bed contrary to
the side to which the turn will occur and the mechan-
ical ventilator. In the case of chest tube, move to the
side where you are inserting the drain, avoiding the spin-
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ning occurs about this, if necessary reposition the me-
chanical ventilator.

* Lateralize the patient carefully, at the command of the
leading professional. Turn the patient into prone po-
sition, with cushions positioned below the chest and
pelvis.

Care and monitoring in prone position*344

* Bed in reverse Trendelemburg position (25°30°).

* Check the placement of the endotracheal tube.

* Reposition the dome of the arterial line on the sup-
port, adjusting the level and resetting.

* Check the correct positioning of the chest and pelvis
cushions (the abdomen should be free).

Electrodes on the back and swimmer position*344

* Fix the electrodes on the arms on the back of the patient
correctly; (in the revers RA and RL position on the pos-
terior thorax to the right of the patient and LA and LL
on the posterior thorax to the left of the patient).

* DPlace the patient in “the swimmer position”: One of
the limbs should be raised to 80° of abduction with
the elbow flexed at 90°, the face should be turned to
the raised limb, and the other arm should remain at
the side of the body.

* Alternate the side of the swimmer position every 2
hours.

* Position the circular cushion under the patient’s face,
avoiding facial injuries, and a cushion on the palm of
the hand of the raised limb, extending the fist and main-
taining the flexion of the fingers. Put a cushion below
the region of the knees, on the anterior portion of the
legs in order to keep the ankles in neutral position.

* Unclamp and check the tubes and drain.

* Perform monitoring and relief of pressure points on
bony protuberances while in ventral position.

* Assess the resumption of enteral diet after 1 hour in
the prone position and monitor the presence of ab-
dominal distension.

Return to the supine position
Return to supine positioning should consider the same

precautions performed in prone.**

FINAL CONSIDERATIONS

It is likely for prone positioning to be increasingly used
in daily practice, being essential a properly trained team
and a well-established care protocol in order to make the
position a safe technique.

Resumo

Boas préticas da manobra de prona a beira do leito: cons-
tru¢do de um protocolo de cuidados

No altimo ano, o interesse pela posi¢do prona no trata-
mento da sindrome da angtstia respiratdria aguda (Sara)
ressurgiu com a demonstra¢io da redu¢io da mortalida-
de por um grande estudo clinico randomizado. Os rela-
tos, na literatura, sugerem que a incidéncia de eventos ad-
versos é significativamente reduzida com uma equipe
treinada e experiente no processo. O objetivo desta revi-
sdo é revisitar as evidéncias atuais, discutir e propor a
constru¢io de um protocolo de cuidados para esses pa-
cientes. Foi realizada busca nas principais bases eletroni-
cas: Medline, Lilacs e Cochrane Library. A posi¢io prona
é cada vez mais utilizada na pratica didria, sendo impres-
cindivel a presenca de uma equipe adequadamente trei-
nada e um protocolo de cuidados bem estabelecido.

Palavras-chave: sindrome do desconforto respiratério do
adulto, sindrome da angustia respiratdria aguda, dectibi-
to ventral, insuficiéncia respiratéria, terapia intensiva.
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