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Introduction: The development of facial pressure ulcers after prone positioning is a
well-known complication and a common source of patient dissatisfaction. Several risk
factors have been identified in past studies. However, few studies have focused on the
Asian population. We therefore set forth to identify the incidence of facial pressure ulcers
following surgery in the prone position in our local population, as well as determine
possible risk factors for their development.
Methods: We recruited 132 patients who underwent elective surgery in a prone position
under general anaesthesia in our tertiary hospital. The occurrence of facial pressure ulcers
was analysed against several demographic and intraoperative factors. Statistical
significance was taken as p<0.05.
Results: A total of 114 patients were included in the final analysis. The overall incidence
of facial pressure ulcers was 35%. The most common locations were the cheeks (75%),
and the forehead (43%). Increased age (OR 1.04 per year, p=0.035) and a prolonged
duration of surgery (OR 2.05 per hour, p<0.001) were both significantly associated with
facial pressure ulcers.
Conclusion: Facial pressure ulcers are common following surgery in a prone position in
our local context. This first study on the Southeast Asian population corroborates with
known risk factors for pressure ulcer development. Future studies may explore possible
risk reduction measures to reduce the incidence of facial pressure ulcers in Southeast
Asian populations.
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Introduction
Pressure ulcers are a well-recognised
complication in patients undergoing surgery in a
prone position. Past literature has reported an
incidence varying from 0.3 to 57.4%. Facial
pressure
ulcers
can
cause
cosmetic
disfigurement and are a significant source of
patient dissatisfaction.1
To date, several risk factors have been
identified. Preoperative risk factors include
female gender, increased age, extremes of body
mass index (BMI), higher American Society of
Anaesthesiologists (ASA) status, prior chronic
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steroid use, chronic smoking and presence of
peripheral vascular disease, diabetes mellitus
(DM) and low serum albumin. Intraoperative
risk factors include prolonged surgery and
hypotensive episodes.1-4
However, most studies were conducted in
Caucasian populations with a dearth of studies
examining Asian populations more relevant to
our local practice. We therefore set forth to
examine as our primary outcome the incidence
of facial pressure ulcers in patients undergoing
surgery in the prone position in our local setting
and ascertain if similar risk factors apply to our
local population.
Methods
Approval and waiver of consent was obtained
from our institution’s Centralised Institutional
Review Board prior to the commencement of
our study.
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We conducted a prospective observational study
in our tertiary hospital starting from August
2015. The study was concluded in May 2016
after we recruited a total of 132 patients.
The primary outcome investigated was the
occurrence of new facial pressure ulcers as
identified according to the National Pressure
Ulcer Advisory Panel (NPUAP) staging system.5
Based on an expected incidence of facial
pressure ulcers between 0.3% to 57.4% as
reported in past literature, we determined that a
minimum sample size of 100 patients would be
required to obtain an estimate within ±10% of
the true population incidence with a confidence
level of 95%. Factoring in an arbitrary dropout
rate of 20% for inadequately filled forms, we
aimed to recruit 130 patients to allow for a final
analysis of at least 100 patients.
All elective surgeries done under general
anaesthesia during office hours in the major
operating theatre and urology complex were
included. We excluded patients who underwent
emergency surgery, those who underwent
surgery out of office hours as well as those who
had surgery outside the above-mentioned
locations. All patients who met inclusion criteria
were identified on the day of surgery by one of
the study team members, and the attending
anaesthetic team was then informed prior to case
commencement to assist in data collection. The
attending anaesthetic team was aware that we
were conducting a study related to the incidence
of pressure related facial ulcers. However, all
surgical and anaesthetic management were left
to the discretion of the surgeons and
anaesthetist. Cases where study members were
part of the anaesthetic team and cases which
took place on days when study team members
were not available to recruit patients were
excluded.
All patients were managed perioperatively as per
standard clinical care at the discretion of the
attending anaesthetist and surgeon. Anaesthesia
was typically induced with an intravenous agent
(most commonly propofol) and maintained with
either an inhalational (desflurane or sevoflurane)
or intravenous anaesthetic (propofol infusion).
Perioperative pain control was predominantly
opioid based with adjuncts such as paracetamol
and non-steroidal analgesics. Intraoperative
haemodynamics were monitored as per ASA

guidelines and managed as indicated. Fluid
management was guided by haemodynamic
changes and urine output at the discretion of the
anaesthetic team. The study team was not
involved in the care of study patients at any
time.
Data was collected intraoperatively by the
attending anaesthetic team and postoperatively
by postoperative care nursing unit (PACU)
nursing staff. Patient anonymity was maintained
throughout the study as no identifiable patient
data was collected. Blinding of the abovementioned groups was not possible as
knowledge of patient information was required
to carry out routine clinical care.
Patient demographics, past medical history and
intraoperative details including length and nature
of surgery, type of head support and eye
protection used, lowest systolic and diastolic
blood pressure recorded, usage of forced air
warming devices and postoperative tympanic
temperature, were also recorded. The duration of
surgery was taken as time from skin incision to
skin closure.
The presence, location and grade of facial
pressure ulcers were noted postoperatively by
PACU nursing staff. Facial pressure ulcers were
graded according to the National Pressure Ulcer
Advisory Panel (NPUAP) staging system as
summarised in Table 1.
Table 1: NPUAP pressure ulcer staging system.
Stage 1
Stage 2
Stage 3
Stage 4

Non-blanchable erythema of
intact skin
Partial-thickness skin loss with
exposed dermis
Full-thickness skin loss
Full-thickness skin and tissue
loss

Post-anaesthetic care unit (PACU) nursing staff
were briefed prior to study commencement on
how to identify prone facial pressures. A
coloured pictorial guide was provided to all
PACU nursing staff to aid consistent and correct
classification. Staging of all pressure ulcers were
confirmed by a second PACU nurse. If in doubt,
nursing staff could contact study team members
for additional clarification.
Data was entered into a secure online electronic
database by a member of the study team and was
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subsequently exported to IBM SPSS Statistics
for Windows, Version 22.0 (Armonk, NY: IBM
Corp. Released 2013) for analysis. An
independent statistician was consulted for
assistance with data analysis.

Eczema
Current or previous smoking

3, 2.6%
14, 12.3%

Chronic steroid usage

5, 4.4%

Correlation studies were used to identify
potential risk factors for the development of
facial pressure ulcers. The Wilcoxon rank sum
test and univariate logistic regression was used
to analyse continuous variables, while the
Pearson Chi-Square test was used to analyse
categorical variables. Risk factors with a p value
equal or less than 0.1 in univariate correlation
analysis were then subjected to a multiple
logistic model analysis. The cut-off of p<0.1
was used in order to include variables which
potentially would reach statistical significance
on multivariate analysis. Statistical significance
was taken as p<0.05 after multivariate analysis.

The majority of cases were orthopaedic spine
surgeries (73%, 83 patients), while 25% (28
patients) of cases were urologic surgeries.
General surgical cases completed the remaining
2% (2 patients) of cases; in one case type of
surgery was not recorded. Most cases were
conducted with the Disposa-View (GE
Healthcare, 20 Campus Road, Totowa, New
Jersey C7512, USA) as the head support of
choice at 97% (105 patients), while gel donut
head rests made up the remaining 3% (3
patients); head support used was not recorded in
6 cases. Intra- and postoperative parameters
recorded are shown below in Table 3.

Results
During our study period, a total of 557 surgeries
were done in the prone position, of which 29
were done outside of the major operating theatre
and urology complex, 20 were done out of office
hours, 53 were emergency cases and one was
done under local anaesthesia. Among the
remaining 454 cases, we identified and recruited
a total of 132 patients.

Table 3. Intra- and postoperative parameters.

Eight patients were excluded as head pinning
was employed intraoperatively, and a further 10
patients were excluded due to incomplete
outcome data. The remaining 114 were included
in the final analysis.
The baseline characteristics of the cohort are
detailed below in Table 2.
Table 2: Baseline characteristics of patients
undergoing prone position surgery.
Characteristic
Age [mean (range)]
Male gender (n, percentage)

Value
57.3 (12-84)
58, 51.3%

ASA score (n, percentage)
1

11, 9.6%

2

77, 67.5%

3

26, 22.8%

Comorbidities (n, percentage)
Diabetes mellitus

27, 23.7%

Characteristic

Value

Duration of surgery, minutes
[mean, (range)]
Type of eye protection used (n,
percentage)
MicroporeTM tape1

179
480)

(15-

23, 20.2%

Gauze eye pads

43, 37.7%

Tegaderm1

37, 32.5%

Eye-guard tape

64, 56.1%

Lowest SBP, mmHg [mean,
(range)]
Lowest DBP, mmHg [mean,
(range)]
Forced air warming device used (n,
percentage)
Postoperative tympanic
temperature, degrees Celsius
[mean, (range)]

85,
(60121)
53, (38-90)
60, 54.5%
35.1 (33.037.3)

Systolic blood pressure, SBP; diastolic blood
pressure, DBP.
1
3MTM, St. Paul, MN 55144, USA
The overall incidence of facial pressure ulcers
was 35%. The majority were grade 1 ulcers at
59%, while grade 2 ulcers made up the
remaining 41%. The most common locations for
facial pressure ulcers were the cheeks (75%),
followed by the forehead (43%), chin (18%),
eyelids (8%) and lips (3%).
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Univariate analysis revealed that female gender
(OR 2.39, p=0.031), age (OR 1.03 per year,
p=0.024) and duration of surgery (OR 1.91 per
hour, p<0.001) were associated with an
increased risk of developing facial pressure
ulcers. Diabetes mellitus (OR 0.34, p=0.045)
and intraoperative usage of forced air warming
devices (OR 0.46, p=0.059) were associated
with a decreased incidence of facial pressure
ulcers. These variables were entered into a
multivariate model for analysis to correct for
potential confounders.
On multivariate analysis, increased age (OR
1.04 per year, p=0.035) and a duration of
surgery (OR 2.05 per hour, p<0.001) were
significantly associated with the development of
facial pressure ulcers, but female gender and
intraoperative forced air warming device usage
as a risk factor did not achieve statistical
significance. The presence of diabetes mellitus
was associated with a decreased incidence of
facial pressure ulcers on multivariate analysis
(OR 0.16, p=0.028).
The incidence of facial pressure ulcers did not
significantly differ between surgical disciplines.
There were no significant associations between
the types of intraoperative eye protection that
were used and the occurrence of eyelid pressure
ulcers in our post hoc subgroup analysis.
Table 4: Risk factors for facial pressure ulcers.
Risk
factor

Univariate analysis
OR (95%
CI)
2.39 (1.085.27)

p
value
0.031

ASA
score 2
(versus 1)
ASA
score 3
(versus 1)
Diabetes
mellitus

1.28 (0.315.25)

0.39

0.34 (0.120.98)

0.045

Chronic
steroid
usage
Current
or prior
smoking
Intraoper
ative
forced air
warming

1.25 (0.207.78)

0.81

1.02 (0.323.12)

0.98

0.46 (0.211.03)

0.059

Female
gender

Multivariate
analysis
OR
p value
(95% CI)
1.97
0.20
(0.705.55)

2.29 (0.4910.6)
0.16
(0.030.82)

0.028

0.72
(0.252.08)

0.55

device
usage
Age (per
year)
Duration
of
surgery
(per hour)
Intraoper
ative
lowest
SBP (per
mmHg)
Intraoper
ative
lowest
DBP (per
mmHg)
Postopera
tive
temperatu
re (per
degrees
Celsius)

1.03
(1.0041.06)
1.91 (1.392.63)

0.024

0.98 (0.941.01)

0.21

0.98 (0.951.03)

0.44

0.89 (0.541.46)

0.65

<0.0
01

1.04
(1.0021.07)
2.05
(1.432.94)

0.035
<0.001

OR, odds ratio. CI, confidence interval.
Discussion
Our study revealed a significant incidence of
facial pressure ulcers in patients undergoing
prone surgery – occurring in 35% of patients
across various surgical disciplines. This is
significantly higher when compared to many
studies among the Caucasian populations.6,7 This
increased incidence could be related to the
difference in the characteristics of Asian skin,
where the latter is found to be more prone to
exogenous physical and chemical insults arising
from a thinner stratum corneum.8
The pathogenesis of pressure ulcers in patients
undergoing surgery in prone positioning is
multifactorial. Tissue ischemia as a result of skin
compression against hard surfaces, such as the
head support and operating table, is one of the
main mechanisms involved. Direct shear stress
and friction, combined with the effects of
anaesthesia and prolonged immobility, also
contribute to the development of pressure
ulcers.2-4,6,9Consequently, pressure ulcers most
commonly develop on areas in contact with hard
surfaces such as bony prominences of the face.
For patients undergoing surgery in the prone
position, these “at risk” areas include the
forehead, nose, malar prominences, chin,
acromial processes, breasts, iliac crests, patellae
and toes. Indeed, our study shows that the
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cheeks, forehead, chin, eyelids and lips remain
the common “at risk” areas for the face.
Our study showed an association of increased
age and prolonged duration of surgery with the
development of facial pressure ulcers, which is
in agreement with existing literature. However,
our study showed a divergent result among
patients with diabetes mellitus wherein the
presence of diabetes mellitus conferred a
protective role against the development of facial
pressure ulcers. Given that diabetes mellitus is
associated with microvascular ischaemia and
neuropathy, which predisposes to pressure ulcer
development, we postulate that this contrasting
result could be a false positive, considering a
calculated fragility index of 1.10
This is the first study conducted in a tertiary
hospital of our local population assessing the
incidence of facial pressure ulcers, and to our
knowledge the first in South-East Asia.
Adequate nursing staff training, distribution of a
coloured pictorial guide as well as crosschecking among PACU nurses ensured
consistent identification and grading of facial
pressure ulcers.

multiple centres, both local and regional and/or
increasing sample sizes. Interventions which
may reduce facial pressure ulcers such as using
different head supports, anaesthetic protocols or
measures aimed to reduce the duration of prone
positioning may also be studied in prospective
trials.
Conclusion
In our local context, patients undergoing surgery
in the prone position are at significant risk of
developing facial pressure ulcers. Therefore,
attention should be paid to intraoperative patient
positioning as well as frequent reassessment of
skin condition, especially in high-risk
populations. Further studies are required to
assess possible risk reduction measures and
develop a protocol aimed at reducing the
incidence of facial pressure ulcers, especially in
the susceptible Asian population.
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