Introduction of pressure injury preventive measures
and improvement initiatives for patients undergoing
prolonged surgery at a government hospital in the
United Arab Emirates

ABSTRACT

Objectives

* |nitiate and implement an appropriate risk assessment tool to identify high-risk prolonged surgery patients at risk of
developing pressure injuries (Pls).

* Initiate education and training regarding Pl prevention and management in the operating theatre (OT).

* Establish resource individuals in the OT.

* Enable early identification of high-risk patients and implementation of preventative measures.

Methods A retrospective data analysis was conducted from Safety Intelligence (SI) 2016-2017 gathering baseline
information of all skin injuries, particularly Pls reported in the OT. Upon completion of a needs analysis, a continuous
quality improvement and learning model, Plan-Do-Check-Act (PDCA), was initiated. Comparative data from Quarter 1
(Q1) 2016 to Quarter 4 (Q4) 2018 pre- and post-implementation were analysed.

Results Within a period of 9 months from April to December 2018, 99 patients were referred to the wound care
team, with an average operation time of 7 hours. Two cases of Pl were reported in Q2 and Q4 2018. The contributing
factors discovered upon review of the root cause analysis were related to poor nutrition, extended immobilisation,
prolonged surgery time (more than 17 hours), presence of multiple comorbidities e.g. chronic renal failure, diabetes,
hypoalbuminaemia and haemodynamic instability. Improvement outcomes were achieved by adhering to the new
system and practices.

Conclusion Preventing Pls are part of patient safety and quality of care which needs collaborative and proactive teams
with a sense of responsibility and accountability.
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One of the high-risk clinical areas of Pl development for an
ambulatory patient is in the operating theatre (OT). It was
emphasised that patients undergoing an operation which
lasts for more than 3 hours are at high risk of Pl occurence®. In
addition, any injuries over a bony prominence in the body that
developed within 72 hours after prolonged and direct pressure
during and/or after any surgical procedure are considered a PI
incident. Furthermore, a medical device-related Pl is a “Pressure
injury that results from the use of devices designed and applied
for diagnostic or therapeutic purposes. The resultant pressure
injury generally closely conforms to the pattern or shape of
the device™. If this pattern of injury occurs during the surgical
procedure, it is considered a Pl as well. Studies reveal that
the incidence and prevalence rates of HAPIs secondary to
prolonged surgical procedures range from 5-53.4% and 9-21%
respectively*.

This incidence rate is likely related to the intraoperative fixed
position, type of anaesthesia, length of surgery, and patient
factors such as age, gender, and history of diseases such as
diabetes and heart failure®. The risk of skin damage is much
higher in surgical patients than in non-surgical patients due to
being immobile during the procedures and lacking awareness
of pressure sensation during anaesthesia®. Also, anaesthesia
decreases autonomic nervous system function which, in turn,
enlarges vessels and decreases tissue perfusion, especially over
bony prominences; this increases with longer surgery time and
the use of general anaesthesia’.

At the same time, there is no validated risk assessment
measures for surgical patients which has been formally
established®. Several instruments are available to screen
patients at high risk. However, according to an analysis of
the predictive validity of the Braden Scale applied to surgical
patients, the absence of risk factors related to surgery in this
scale - i.e. surgery time or the position of the patient - makes
its predictive validity to be low®2, Other instruments include the
Munro Pressure Ulcer Risk Assessment Scale for Perioperative
Patients — Adults (the Munro Scale) and the Scott Triggers tool.
The Munro Scale includes 15 items to comprehensively assess
the risk factors for Pls during the pre-, intra- and postoperative
phases®'°, The Scott Triggers tool includes four items of age,
serum albumin level, estimated surgery time, and the American
Society of Anesthesiologists (ASA) score''.

One component of electronic health records (EHRs) is the pre-
anaesthesia evaluation of the condition of a surgical patient
written by the anaesthesiologist which is used to formulate an
effective anaesthetic plan. This evaluation typically includes
the type of surgery, serum albumin level and ASA score, which
are also items on the Scott Triggers tool. Other data in the
pre-anaesthesia evaluation are type of anaesthesia, laboratory
test results such as haemoglobin and creatinine levels, and
comorbidities such as hypertension and diabetes which are
important to establish the profile, or model of risk factors, for
predicting the development of Pls in surgical patients.

Although researchers have scrutinised individual prevention
methods - e.g. repositioning, type of OT mattress used - the

effectiveness of implementing a multidimensional approach
has not been extensively evaluated®. Hence, it is essential for
an institution to prevent and reduce the incidence of HAPIs,
especially in the OT, and be able to provide safe and effective
quality of care that is comparable to local and international
benchmarks. Proper padding and pressure-relieving devices
should be utilised. A support surface is required to redistribute
pressure. The use of foam pads has not been as effective as
protective devices, as they easily compress under heavy body
areas and result in ‘bottoming out.

Wound Care Service: an identified need

The Wound Care Service (WCS) at our medical city was initiated
in early 2017 by two nurses. In 2018, three additional nurses
joined the team to address and further enhance wound
management delivered in the inpatient clinical areas. As
mandated by SEHA - the Abu Dhabi Health Services Company,
the owner/operator of all public hospitals and clinics across
the United Arab Emirates, UAE - and the Department of Health
(DOH), PI prevention and management are the primary goal of
our team. Specific guidelines and key performance indicators
(KPIs) known as Jawda (the Arabic word for quality) were
published to serve as a guide in data collection and monitoring
processes'?.

In the first quarter (Q1) of 2018, three HAPI cases were reported
after undergoing oral and maxillofacial (OMF) surgeries
which lasted from 8-14 hours. This led to an in-depth inter-
professional team investigation and initiation of root cause
analysis (RCA) to determine contributing factors of these
incidences. A retrospective data analysis was conducted from
our institutional incident reporting system, Safety Intelligence
(SI), between 2016 and 2017 to gather baseline information
of all skin injuries — including rashes, irritation, ecchymosis,
lacerations, burns, abrasions, skin tears — and Pls reported in
the OT.

In 2016, there were 21 reported cases of impaired skin integrity,
of which 13 were reported PI cases, while 11 incidents of
skin injury, two of which were Pls, were logged in the SI
reporting system in 2017 (Figure 1). Furthermore, from 2016
to Q1 of 2018, a total of 18 Pl incidents were reported in the OT
(Figure 2).

In conjunction with the extensive effort towards patient safety
and quality of care at our institution, this quality improvement
initiative was chosen to increase Pl risk awareness, particularly
in the OT. We aimed to identify common contributing factors
and evaluate current practice and procedures in coordination
with members of the inter-professional OT team - OT nurse
leaders/staff/ surgeons — and higher hospital management
with representation from nursing, quality and education
departments.

Quality improvement goals and objectives

The goal was to reduce the incidence of Pls secondary to
prolonged surgery. The following objectives were formulated
in order to address the rising HAPI incidence secondary to
prolonged surgeries in the OT. Specifically, this study aimed to:
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+ Identify factors contributing to the development of Pls in the
perioperative phase of the surgical population.
+ Implement Pl preventive measures through:
- Early identification of high-risk patients and adoption of
specific and appropriate risk assessment tools.
« Initiation of in-service education and training to all OT
staff regarding Pl prevention and management.
« Formulation of guidelines and policies related to PI
prevention and management specific to perioperative
patients.

- Empowerment of OT staff who will serve as resource
individuals, and monitoring improvements/progress
related to Pl incidences.

PROJECT METHODS

Planning and implementation

After completion of a needs analysis, the Plan-Do-Check-
Act (PDCA) methodology was applied. This four-step quality
improvement and management process is typically used for
continuous advancement of people and systems within an

Figure 1. OT Sl report 2016 versus 2017
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PLAN
- Analyze factors of Pl incidents in the
perioperative period.
- Assess existing knowledge of OT Staff
regarding Pl prevention and management.
- Re-assess current practice in OT related

Figure 3. PDCA cycle

to Pl prevention.

ACT

- Maintain routine referral system among
clinical staff in the OT.

- Ensure comect and accurate incident

reports through case monitoring and
feedback.

- Integrate adopted risk assessment tool in
Malaffi system.

- Reinforce and upskill knowledge and skills
of new and existing staff about the process.

Do
- Conduct education & training to OT staff about
Pl prevention and management,
= Initiate referral processes for all prolonged
surgery cases (more than 3-4 hours).
- Develop risk assessment tool for high risk
patients.
- Ensure availability of preventive materals and
equipment in the OT,

- Empower specific OT staff to become resource
individualsflink nurses.

CHECK
- Continue monitoring of reported Pl in
Safety Intelligence tool.
- Monitor referral of prolonged surgery
cases.
- Highlight the improvements during
meetings, huddles, etc.

- Conduct

regular audits and follow-up to
ensure sustainability of the initiatives.

organisation'>. PDCA is a successive cycle which starts off
small to test potential effects on processes, then gradually
leads to larger and more targeted changes'. This framework
has been utilised in most of SEHA as a quality program for
continuous quality improvement activities (Figure 3).

Resources

Human resources: several department meetings and
consultations with hospital stakeholders were conducted to
identify their respective roles and responsibilities for improving
the process of preventing Pl incidents for all prolonged surgery
cases (Figure 4).

Devices/tool utilised: during the incidence review and data
collection period, the approved online incidence reporting tool
- the UHC Safety Intelligence (UHC-SI), a real-time, web-based
event reporting system — was utilised'® (Figure 5).

Implementation process

Pl prevention is vital and is often neglected in the perioperative
setting®. A questionnaire was conducted for OT staff to identify
the main gaps. Results of RCA from Q1 2018 Sl incidences
revealed alarming deficits in terms of staff knowledge (PI risk
assessment, staging and prevention), system/process (lack of
guidelines, risk assessment tool, documentation and resources),
appropriate OT table surface, and preventive dressings.

The best practice framework developed by Nelson et al."”
was adopted in the implementation stage of Q1 to achieve
the required outcomes in the prevention of HAPIs. This best
practice framework was further utilised as a model for Q1
interventions that targets the process of development in
four areas - leadership, staff, information, and information
technology (IT) - to support the clinician in the process of
changing the old practice and adopting best practice of Pl
prevention and general performance improvement'’.

Perioperative nurses should be educated about the risk
factors of Pl development and safety measures that can be
implemented to prevent this injury from occurring. An
appropriate and validated risk assessment tool should be
utilised by perioperative nurses to identify patients who are
at high risk for developing a PI'®'°. All perioperative team
members are responsible for the safe positioning of surgical
patients. Circulating nurses coordinate the positioning
of patients during intraoperative periods of care at our
hospital'-20,

In order to respond to gaps identified, our team focused
on establishing awareness through assessments of staff
knowledge of PI prevention and management?'-?>, A patient
trace was conducted in one of the elective cases undergoing
OMF surgery. This allowed us to follow and understand the
processes in the pre-, intra- and postoperative care provided to
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all surgical patients. In addition, accurate assessment, referral
in the electronic documentation platform Malaffi — an Abu
Dhabi innovative and unified health information exchange
platform that facilitates a more patient-centric approach to
healthcare provision — and efficient incident reporting were
reinforced during the morning huddle, staff meetings and

mandatory training. Coordination with the Nursing Education
Department (NED) involved the clinical resource nurse (CRN)
and application specialist investigating and formulating a risk
assessment tool specific to the OT that could be incorporated
in Malaffi. Detailed implementation processes were laid out as
follows:

Figure 4. Human resources involved
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Knowledge assessment and mandatory Pl education

Initial evaluations of Pl knowledge among OT staff were
completed using the Pieper Pressure Injury Knowledge
Assessment Survey?> %, Discrepancies in terms of the concepts
of Pl prevention - use of rings/doughnuts, massaging bony
prominences areas — and inaccurate staging were observed?.
These gaps were addressed during the two mandatory
education sessions conducted in the months of April and
May 2018. An additional communication huddle guide
was prepared emphasising the Surface/Skin assessment,
Keep moving, Incontinence and Nutrition management
(SKIN bundle), and the use of preventative dressings was
communicated during daily pre-meetings.

Patient tracer and process evaluation

Prior to implementation, the actual process of the perioperative
journey was observed by conducting a patient tracer. One
patient under OMF who was electively admitted and booked
for more than 10 hours of surgery was followed initially
from the day surgery unit. Observation was continued from
the pre-holding area in the OT until the patient reached
surgical ICU postoperatively. Major findings included the
lack of a standardised PI risk assessment tool, inconsistent
implementation of referral system/consultation to the WCS,
and inadequate pressure relieving equipment and supplies
available in the OT. These findings were incorporated into the
major action plan and communicated with the respective
departments.

Early identification of high-risk patients and referral process
Clinical staff are requested to refer all patients to the WCS
who are at risk of developing a Pl — using risk assessment
scores — and who are undergoing surgical procedures of more
than 3 hours. These patients can be referred at any time or
immediately after their surgery via the Malaffi. Through this
system, OT staff are encouraged to complete accurate skin
assessment/re-assessment prior to, during and after surgery
by using a newly developed risk assessment tool with an
emphasis on clear documentation which is to be reflected
in the electronic documentation, the Surginet - MQM Nurse
Assess Skin.

Risk assessment tool and recruitment of unit resources

Performing early risk assessment and appropriate interventions
can prevent Pl development'2, Due to the lack of a specific
Pl risk assessment tool to identify the risk status of patients
undergoing prolonged surgery in our institution, the project
team - in coordination with the OT CRNs - reviewed the
possibility of adopting an existing risk assessment scale
relevant to the operative period. Multiple discussions and
meetings were held to review any existing Pl risk assessment
tools for the OT.

It was decided to incorporate the Scott Triggers tool as part
of the skin risk assessment tool. The elements of the Scott
Triggers'' tool are: age >62; an ASA score >3; albumin <3.5g/dl;
and prolonged surgery time >3 hours. The ASA score is a

“global score that assesses the physical status of patients before
surgery”'®. The CRNs initiated and submitted a proposal to trial
the Scott Trigger tool to the Perioperative Nursing Advisory
Council Committee. An aim was to investigate the possibility
of integrating the tool in the electronic clinical documentation
system Surginet, with a further goal of standardising to all
other SEHA business entities (see Appendix 3A & 3B). Upon
identification of risk using the Scott Triggers tool, a bundled
preventive approach or POP program (Prophylactic/Prevention
dressing, Offloading devices/equipment and Position
changing) would be initiated by OT staff. Completion of the
process included accurate hand over between OT or post-
anaesthesia care unit (PACU) staff to the receiving unit, with
continued referral to the WCS as necessary. Furthermore,
two staff from the OT department were nominated to be
active members of the tissue viability link nurses group.
These individuals will serve as a resource for information in
promoting, reinforcing and monitoring Pl preventive practices
in the OT.

Introduction of preventive dressings and requisition of OT
table mattresses

In addition to existing preventative protocols, the project
team extended the use of preventive dressings for identified
high-risk individuals in the OT. Although wound dressings are
not routinely used to prevent Pls, evidence demonstrates that
a non-woven, multilayer, polyurethane foam dressing may
reduce the effect of shear forces'. Process guidelines were
initiated in the OT (see Appendix 4) to keep the preventive
dressing materials in a designated cabinet in the pre-holding
area. Prophylactic dressing application over bony prominences
such as the sacrum and trochanters can be applied in the pre-
holding area or prior to sedation and positioning in the OT
table to prevent the development of Pls (see Appendix 5).

Inadequate access to pressure relieving equipment and devices
was one of the major findings during the tracer exercise. As
observed, the operating table, with its hard surface, is only
cushioned by gel padding and toppers. Pressure relieving
and redistributing devices are widely accepted methods of
preventing the development of Pls for people considered at
risk?®. This equipment may be used in a variety of ways in the
OT. Custom-made cushions for the OT tables are necessary to
provide adequate support during extended surgeries. These
issues have been raised with our facilities’ nurse leaders and
cordially communicated with the materials management
department for the provision of appropriate foam mattress and
additional gel paddings.

Data analysis

The data collected from the SI between 2016 and Q1 2018
were used as a benchmark for the OT improvement project.
After initiating the various strategies and methodologies, the
team recognised there was a gradual improvement in the
incident reports received from Q2-Q4 2018. These outcomes
were achieved with the commitment and consistency of all
departments adhering to the new system and practices, which
included:
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* Proper hand over and concurrent skin assessment.

* |dentification of high-risk patients.

* Implementation of appropriate prevention measures.
* Earlier referral to the WCS.

Barriers identified by the group

Changing clinical practice can be a challenging process.
Throughout the process of the improvement project, the team
encountered important barriers and implemented activities to
address these. These are outlined in detail in Table 1.

Project tools
The tools and processes used for the successful completion of
quality improvement initiatives are outlined in the appendices:

* Appendix 1 displays the tool used for assessing OT staff
knowledge.

* Appendix 2 (A & B) outlines the referral system to the WCS
in the Mafraq Hospital.

* Appendix 3 (A & B) outlines the proposed pre-operative
skin risk assessment form.

* Appendix 4 shows the pre-operative skin risk assessment
flow chart utilised in the OT.

* Appendix 5 outlines the communication huddle regarding
the appropriate use of prophylactic dressings in clinical
settings.

EVALUATION AND OUTCOMES

Evaluation of the process

In accordance with the sudden increase of Pls reported in the
OT from UHC-SI, the WCS decided to reduce these preventable
cases of HAPIs. Both quantitative and qualitative data were

evaluated to determine the impact of implementing system
and process changes in our institution.

Qualitative outcomes

Valuable feedback was received from OT staff and nurse
leaders following implementation of this quality improvement
initiative. The focus was on the efficiency of the prophylactic
dressing, the effectiveness of posters on the OT communication
board in alerting staff, and the usefulness of education sessions
to reinforce knowledge of all OT staff. Moreover, the reduction
of Pls in the OT showed great achievement that positively
affected the total number of HAPIs.

Quantitative outcomes

Quantitative data were gathered through incident reports
via the Sl unit. In addition, the total number of patients who
underwent extended surgery time (>3 hours) were gathered
through daily referrals. All data were compared between
2016 to Q1 2018 versus Q2-Q4 2018 data to evaluate the
effectiveness of the initiative and to be able to identify
significant changes between the two data sets.

After collecting all reported skin integrity incidence data from
2016 to Q1 2018, monthly data of referrals related to prolonged
surgery were generated at the beginning of April 2018. An
average of 9-11 patients were initially referred monthly to
the WCS for follow-up. A total incidence of two cases were
reported; one in the month of June 2018 and one in November
2018 which were in addition to the three cases reported from
Q12018 (Figures 6 & 7).

Within a 9-month period, 99 patients were referred to the WCS.
Each of these patients, on average, had spent 7 hours on the
operating table. Two cases of Pl were reported - in Q2 and Q4

Figure 6. Monthly referrals versus OT Pl incidents 2018
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2018. The contributing factors discovered through RCA were
poor nutrition, immobilisation, prolonged surgery time (more
than 17 hours), presence of multiple comorbidities (chronic
renal failure, diabetes), hypoalbuminaemia, haemodynamic
instability, and inadequate skin assessment.

Reflection on lessons learned and stimulus for future work

On reflection of the initiation, implementation and outcomes
of the quality improvement project, it would be important to:

+ Ensure the availability and utilisation of a validated
perioperative risk assessment tool is incorporated in the
clinical documentation system in all public hospital facilities.

+ Include more surgeons and allied healthcare staff from other
disciplines in the mandatory education sessions related to
the prevention of Pls.

« Conduct regular monthly audits for OT staff to evaluate and
ensure continuous implementation of strategies related to
the prevention of Pls.

CONCLUSION

The goal of any healthcare improvement project is to
implement realistic action plans that can lead to measurable
outcomes and enrich healthcare services offered to patients.
As a team, our aim was to decrease HAPI, which required
collaboration and commitment with various stakeholders —
higher management, patients and healthcare practitioners
- through proper communication of common challenges and
pressing needs in the clinical setting. At our organisation, the
support of key nurses in the perioperative area resulted in a
new perspective and attitude towards Pl prevention.

In summary, the prevention of HAPIs entails increasing
awareness among stakeholders about the importance of early
identification of at-risk patients and initiation of preventive
measures. Engagement of an inter-professional approach
towards quality improvements will ensure a long-lasting
impact to both the patient and healthcare system.
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APPENDIX 1. KNOWLEDGE ASSESSMENT TOOL
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PRESSURE INJURY KNOWLEDGE AND ATTITUDE ASSESSMENT TOOL

Views on Pressure Injury Prevention

Neither
w.&wwm

i

1. All patients are at potential risk of
developing pressure ulcers/injury

2. Pressure ulcer/ injury prevention is
time consuming for me to carry out

3. In my opinion, patients tend not to
get as many pressure ulcers/ injury
nowadays

4. | do not need to concern myself with
pressure ulcer/ injury prevention in my
practice

5. Pressure ulcer/ injury treatment is a
greater priority than pressure ulcer
prevention

6. Continuous assessment of patients
will give an accurate account of their
pressure ulcer/injury risk

7. Most pressure uicers/injury can be
avoided

8. | am less interested in pressure
ulcer/injury prevention than other
aspects of care

9. My clinical judgment is better than
any pressure ulcer/injury risk
assessment tool available to me

10.In oompmwir!uhuun:_ul

ury pr

care, p
is a low priority for me

11. Pressure ulcer/injury risk
should be

carried out on all patients during their

stay in hospital

Reference: Moore Z, Price P. Nurses sttitudes, behaviors, and perceived Darriers towards pressure uicer prevention. J

Ciin Nors 2004:13942-32.
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PRESSURE INJURY KNOWLEDGE AND ATTITUDE ASSESSMENT TOOL

Test
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For each question, mark the box for True, Falss, or Don't Know.

False
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APPENDIX 2A. WOUND CARE SERVICE REFERRAL WORKFLOW
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APPENDIX 2B. WOUND CARE SERVICE PATIENT ASSESSMENT AND WORKFLOW

WOUND CARE SERVICE WORKFLOW
(Patlent Assessment and Review)

Wound Care Nurse receives notification via Message Center ™
\ /
[

Wound Care Nurse c‘tecks existing/active ] Priarity criteria for sorme day
referrals to ensure no duplication of referrals; review:
document in the wound care referral logbook | Patient with:

-acute{new) pressure injury)
wound
Wound Care Nurse prioritises and initiates I 1 - deterlorating wound
assessmant of the patient. condition/fsigns of infection

| (swelling, redness, malodorous,
- increasing pain, profuse
[ Wound Care Nurse documents initial findings and | bleeding)
treatment plan in the Wound Care Logbook

- :
Wound Care Nurse verbally updates the assigned nurse regarding the Assigned nurse is also given
wound condition, treatment plan and/or dressing recommendations and — | verbal instruction to refer to
if patient requires referral to other multi-disciplinary teams. the Tissue Viability progress

. notes for further details.

Wound care nurse will assist and educate the assigned nurse with
complicated Megative Pressure Wound Therapy (WAC) application
andfor complex wound dressings.

b4

< :.Follow-up needed? =

YES
_ ' | i
Wound Care Nurse schedules follow up reviews
A% Necessary
. ¥ .
.-/’ ‘\-.
| Documentation in Malaffi -

M e

APPENDIX 3A. OT PRE-OPERATIVE SKIN RISK ASSESSMENT

gsia 1 ¢

In the Unit Pre-procedure checklist

At Risk Create o Bow Irom the
Mcedcralc Bik N Beadon Seabe BePre
g e prasrdune | hercled
ey Hagh ik

Step 1:

The Unit Nurse will assess the patient using the Braden Specific Risk Score.

Step 2:
In the Pre-procedure checklist the Unit Nurse shall:

Inthe skin symptom segment:
sldentify the level of risk (Braden Specific Risk Score)
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APPENDIX 3B. PROPOSED MODIFICATION IN PRE-OPERATIVE CHECKLIST WITH ADDITION OF SKIN RISK

ASSESSMENT IN MALAFFI
I S N R A R
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Pressure injury prevention
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Pre holding nurse —

Complete Surgical Skin Risk Assessment Tool.
Age > 62

ASA Score > 3

Albumin <3.5 g/dl

Prolonged Surgery Time = 3 howrs
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In the Intra Op Sign in Segment:

The Circulating
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In the Pre Holding Handover Segment:

The Pre Holding Nurse shall:
+ Documant and discuss the overall Pressure Injury Risk Findings.
Crwerall Pressune bsjury Risk Bandhen Specific Rhk | Surgical Skin Rk
Findings. Score Aspessment Tood
Lo Pisk e sk Low
Moderate | High | "
Moderate Risk \ery Migh Risk -
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In the Intra Op Handover Seqment:

in the Intra Op Handover Segment:
The Circulating Nurse shall:

Document B overal Pressare injury Risk Findings and preventve measures done
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APPENDIX 4. PREOPERATIVE SKIN RISK ASSESSMENT FLOW CHART

-

.

., .

L

APPENDIX 5. COMMUNICATION HUDDLE REGARDING THE USE OF PROPHYLACTIC DRESSING
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