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Abstract

Background: Prone positioning is nowadays considered as one of the most
effective strategies for patients with severe acute respiratory distress syn-
drome (ARDS). Prone position ventilation can lead to some severe complica-
tions. Effectively implement prone ventilation and reduce the incidence of
complications become an important problem for clinical medical staff. Aims:
To investigate whether the Sandwich rolling over method was convenient for
clinical implementation and can reduce complications. Design: This is a sin-
gle-center, retrospective, observational study. Results: The mean pronation
cycles per patient were 6.11 + 4.40. The mean time spent in prone position for
each cycle was 10.05 = 4.42 hours. Two patients developed a pressure sore
and the positions were cheek, auricle and chest. The mean time it took from
preparation to cover the patient with the quilt was 10.56 + 4.35 minutes.
Conclusions: This retrospective study has shown that under the close coop-
eration and supervision of the team, the implementation efficiency of prone
position ventilation can be improved and the occurrence of complications
can be reduced.
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1. Background Information

A recent international multicenter prospective study enrolling 29,144 patients
reported that the period prevalence of acute respiratory distress syndrome
(ARDS) was 10.4% of ICU admissions [1]. In recent years, the ARDS mortality
rate ranged between 25% and 45% with lower survival in patients with more se-
vere ARDS [1] [2]. Prone positioning is nowadays considered as one of the most

effective strategies for patients with severe ARDS [3]. A Cochrane systematic re-
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view recommends that prone ventilation for 16 or more hours per day should be
actively considered in patients with severe hypoxaemia within 48 hours of me-
chanical ventilation [4]. An international prospective epidemiological study
conducted in 459 intensive care units (ICUs) that analyzed the treatment of 2377
ARDS patients has shown that the prone position ventilation was adopted only
for 16% of patients with severe ARDS [5]. Prone position ventilation can lead to
complications such as displacement of indwelling catheters, pressure sores,
compression of nerves and retinal vessels, vomiting, and intolerance to the ma-
neuver [6]. Nurses have an extremely important role in the care of the prone po-
sitioned patient. In the past, studies have focused a great deal on the efficacy of
prone positioning and adjuncts to prone positioning; however, limited research
has been performed on the details of the procedure [7]. Effectively implement
prone ventilation and reduce the incidence of complications become an impor-
tant problem for clinical medical staff. Therefore, our objective was to investi-
gate whether the Sandwich rolling over method was convenient for clinical im-

plementation and can reduce complications.

2. Method
2.1. Study Design and Observed Variables

The study was developed from January 2017 to July 2019 in an ICU unit of a
third-grade first-class hospital in China. In the study period, we enrolled all pa-
tients with ARDS undergoing invasive mechanical ventilation (both with endo-
tracheal tube or tracheostomy) who were treated with prone position. The crite-
ria for prone position were as follows: fulfilled the diagnostic criteria of ARDS
[8] and age of patients > 18 years; Patients with contraindications to prone posi-
tion were excluded. The observed variables were as follows: pressure sores (face,
thorax, abdomen, knees, other sites), unplanned extubations (central venous,
arterial, thoracic drainages, endotracheal tube or tracheostomy), airway obstruc-
tion. Another observation variable was the amount of time it took to rolling
over. All patients routinely applied an antidecubitus mattress with alternate

pressure.

2.2. The Sandwich Rolling over Method

2.2.1. Equipment
Airbed, Airway trolley, Endotracheal tube tapes, Eye ointment, 2 * 120 cm * 160
cm clean bedsheets, 4 * 40 cm * 40 cm square pillows, ECG electrodes, 6 * Foam

dressings.

2.2.2. Patients Preparation

Patient should be receiving adequate sedation and analgesia. Deep sedation was
usual, ensure RASS score —3 - —4. Endotracheal intubation was fixed with both
bandage and adhesive tape. Airway secretions should be suction out. Suspend
enteral nutrition for at least one hour. Ensure all lines were sutured and secured.

Placed the patient’s drainage bottle and drainage bag were beside the thigh, and
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placed precise urine bag in the middle of both legs. Patient should be pre-oxy-
genated with 100% O, two mintues.

2.2.3. Medical Staff Preparation

1 airway doctor, 4 nurses including the senior nurse were needed. Airway doctor
positioned at head end and give orders. Four nurses stand over the patient. For
patients with large body weight or patients using ECMO, 2 more medical staff
should be added. All staff received unified training on operating procedures and

theoretical knowledge.

2.2.4. Supine to Prone

The airway doctor was responsible for fixing the endotracheal tube and ensures
appropriate ventilator settings. Two nurses located on either side of the patient’s
upper body were responsible for fixing the deep venous tube, the gastric tube
and remove the electrodes from the patient. Posted two foam dressings to the
patient’s chest to protect the skin. And then placed the two square pillows sepa-
rately above the clavicle to reduce the pressure placed upon the chest. Arm was
tucked underneath the buttock. Two nurses stood on the left and right sides of
the patient’s lower body were responsible for fixing the patient’s tube and plac-
ing the bag and drainage bottle on the patient’s side. Posted two foam dressings
to the patient’s iliac spine and the soft pillow was placed above. A clean bed
sheet should be placed on top of the patient leaving only the head and neck ex-
posed to make patient appear Sandwich shape (Figure 1). The edges from the
top and bottom bed sheets were rolled tightly together thereby encasing the pa-
tient between the two. The airway doctor gave the first command to move the
patient horizontally to lie on the edge of the bed meanwhile keeping the bed
sheets pulled taught and the edges rolled tight. The direction of the horizontal
move should toward any central venous devices in the opposite direction to
which the patient will be turned. The airway doctor gave the second command
to move the patient horizontally to 15 cm away from the bedside. The airway
doctor gave the third command, whilst maintaining a tight grip on the rolled up
sheets the patient was rotated 90° to lie on their side (Figure 2). Staff on either
side should then adjust their hand positions on the rolled up sheets. The rolled
up sheet was pulled up from beneath the patient whilst the patient was carefully
turned into the prone position.

Figure 1. Sandwich shape.
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Figure 2. Rolling up the sheets.

2.2.5. Positioning

Reattached the ECG electrodes, arterial blood pressure monitoring and
re-established all monitoring. Placed a soft pillow under the patient’s lower leg to
suspend the knee joint. The patient’s head was cushioned with a C-letter-shaped
gel pressure relief pad and the endotracheal tube was placed on the gap. Ob-
served the situation of blood pressure, adjust the infusion speed of vasoactive
drugs. Raised one arm on the same side to which the head was facing whilst
placed the other arm by the patient’s side. Covered the patient with the quilt
again. The patient was turned to the right and left with a triangle pillow under
the single side every two hours. The position of both the head and arms should
be alternated every two hours.

All of the complications were reported as recorded in the medical and nursing
record sheet. Braden score for predicting pressure sore risk was performed be-
fore each prone position [9]. The charge nurse was responsible for recording the
time of each prone position operation.

This study was reviewed by the institutional review board (IRB) and deemed

to be exempt from IRB oversight.

2.2.6. Statistical Analysis

The primary analysis compared the cases of adverse events which include un-
planned extubation and pressure sores; the secondary predictor variables com-
pared rolling over time (The time from preparing to roll over to cover the pa-
tient with the quilt again) and the average duration of each prone position. After
data collection, the data were checked for accuracy and analysis using SPSS
software. The data were described as the mean + standard deviation for conti-

nuous variables and as frequency percentage for categorical variables.

3. Result

A total of 28 patients were included in the study. The mean age was 62.35 *
12.22 years; 15 patients underwent prone position with an endotracheal tube,
whereas 13 patients had a tracheostomy. Prone position was adopted in 2 pa-
tients while connected to ECMO.

The mean pronation cycles per patient were 6.11 + 4.40, range from 2 to 18.

The total pronation cycles for all patients were 171. The mean time spent in
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prone position for each cycle was 10.05 = 4.42 hours. The mean time it took
from preparation to cover the patient with the quilt was 10.56 + 4.35 minutes.
Three patients developed a pressure sore and the positions were cheek, auricle
and chest. According to the European Pressure Ulcer Advisory Panel (EPUAP)
pressure sores classification, lpressure sores were at stage I, 2 were at stage II.
No stage III and IV pressure sores were recorded [10]. There was no displace-

ment of unplanned extubations drainages was observed in the study.

4. Discussion

Prone position ventilation can significantly improve PaO,/FiO, ratios and re-
duce mortality in ARDS patients [11]. We performed the Sandwich rolling me-
thod, which only required 5 medical staff to participate. This method makes de-
tailed requirements on the staff, so that the rolling over process can be carried
out in a more orderly manner. The time spent in each rolling over operation can
be effectively shortened.

Previous studies have shown that the ventilation time in prone position over
12 hours, and the longer time in prone position, the better the treatment effect
[12]. In this study, the mean time spent in prone position for each cycle was
10.05 * 4.42 hours, which was lower to previous research results [4]. In this
study, the prone flip was only performed during the day. More effective meas-
ures are needed in the future to extend the prone position.

Pressure sores were reported as the main complication reported in the litera-
ture and the incidence rate was 43.4% [13]. The rate of pressure sores in this
study was only 1.76%, which was obviously lower than the reported. Before the
Sandwich rolling method was adopted, the chest, iliac crests and knees of the pa-
tient was protected by foam dressing. The square pillow of the shoulder and hip
was station keeping shift during the rolling process, which make the patient’s
abdomen, breast and other positions hanging in the air and not easy to be com-
pressed. The triangle pillow exchanged direction every 2 hours could transform
the compression site, promote the local blood circulation and reduce the occur-
rence of pressure sores.

Endotracheal intubation, nasointestinal tube, central venous lines and other
important tubes may escape during the rolling over process, thus increasing the
incidence of unplanned extubation [12]. Medical staff were worried about the
unplanned extubation during the rolling over process, which cause accidental
injury to patients. This study showed that no unplanned extubation occurred.
The Sandwich rolling over method could effectively reduce the incidence of un-
planned extubation. To analyze the reasons, the drainage tube was placed on the
side of the patient or between the legs, and the position of the patients and tubes
were relatively fixed between the bed sheet. Double fixation of endotracheal in-
tubation and other important pipes. The airway doctor should ensure the stabil-
ity and patency of the endotracheal tube during the rolling over process to pre-

vent the tube from falling off.
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5. Conclusion

This retrospective study has shown that under the close cooperation and super-
vision of the team, the implementation efficiency of prone position ventilation
can be improved and the occurrence of complications can be reduced. The

Sandwich rolling over method was easy to implement.

6. Limitations

The data collection took two years, so factors such as personnel structure and
equipment technology may have an impact on the observed variables. This study
is a single-center study, further study is still needed because of the limited cases.
Multi-center studies are still needed to reduce the incidence of complications in

the future.
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