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Development of the Nursing Practice Guidelines for Preventing
Postoperative Pulmonary Complications using the Guideline
Adaptation Process
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Purpose: This study aimed to develop an evidence-based nursing practice guideline for preventing postoperative
pulmonary complications (PPCs). Methods: The guideline adaptation process was conducted through the 24
steps based on the guideline adaptation manual of Korean Hospital Nurses Association. Results: The newly
developed guideline to prevent PPCs consisted of four domains and 30 recommendations. The number of
recommendations in each domain was 7 for assessment of PPCs, 17 for nursing interventions to prevent PPCs
after general anesthesia, 4 for education (intended for patients and medical staff), and 2 for monitoring and
recording. Conclusion: The developed guidelines will contribute in standardization of nursing practice and PPCs
prevention and management. We recommend the dissemination and utilization of these guidelines nationwide
to improve the quality of postoperative pulmonary complication prevention.
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Guideline searched (n=109)
AARC: 4
ASA: 2
CINAHL: 8
ERS: 4
Embase: 39
Google: 12
NICE: 8
Pubmed: 32

v

Guideline included (n=23)

AARC: 4

ASA: 2

ERS: 3

Google (ICIS included) 3
NICE (BTS included): 8
Pubmed: 3

\ 4

Excluded (n=86)

- Duplication: 18
- No level of evidence/grade of recommendation: 67
- Related to cardiac or lung surgery: 1

v

Guideline included (n=6)

AARC: 2
ASA: 2
BTS: 1
ICIS: 1

Excluded (n=17)

- Not related to the key questions: 17

AARC=American association for respiratory care; ASA=American society of anesthesiologists; BTS=British thoracic society;
CINAHL=cumulative index to nursing and allied health literature; ERS=European respiratory society; ICIS=institute for
clinical systems improvement; NICE=national institute for clinical excellence.

Figure 1. Process of the guideline selection.
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Table 1. Selected Guidelines for Adaptation

Guidelines Title Developer Country/
language
1. AARC AARC clinical practice guideline: effectiveness of Association for respiratory care USA/
(2013) nonpharmacologic airway clearance therapies in English
hospitalized patients
2. AARC Incentive spirometry: 2011 Association for respiratory care USA/
(2011) English
3. ASA Practice guidelines for moderate procedural sedation ASA task force team on USA/
(2018) and analgesia 2018: a report by the American society of moderate procedural sedation English
anesthesiologists task force on moderate procedural and analgesia et al.
sedation and analgesia, the American association of
oral and maxillofacial surgeons, American College of
radiology, American dental association, American
society of dentist anesthesiologists, and society of
interventional radiology
4, ASA Practice guidelines for postanesthetic care American society of USA/
(2013) anesthesiologists task force English
5. ICIS Health care guideline: perioperative Institute for clinical systems USA/
(2014) improvement English
6. BTS BTS guideline for oxygen use in adults in healthcare British thoracic society UK/
(2017) and emergency settings emergency oxygen guideline English

development group

AARC=American association for respiratory care; ASA=American society of anesthesiologists; BTS=British thoracic society; ICIS=institute for
clinical systems improvement; USA=United States of America; UK=United Kingdom.

Table 2. Results of Quality Assessment Using AGREE Il

Guidelines 1. AARC (2013) 2. AARC (2011) 3. ASA (2018) 4. ASA (2013) 5.ICIS (2014) 6. BTS (2017)
1. Scope and purpose (%) 100.0 98.4 96.3 911 100.0 100.0

2. Stakeholder involvement (%) 70.3 56.8 85.4 63.1 95.7 91.2

3. Rigour of development (%) 54.3 50.4 82.7 69.2 60.3 85.0

4. Clarity of presentation (%) 94.2 94.2 96.3 93.1 100.0 98.4

5. Applicability (%) 46.8 67.2 18.4 43.7 711 472

6. Editorial independence (%) 50.3 100.0 89.2 16.3 100.0 83.1

I would recommend this Yes (4) Yes (4) Yes (4) Yes (4) Yes (4) Yes (4)

guideline for use

AGREE II=appraisal of guidelines for research & evaluation II; AARC=American association for respiratory care; ASA=American society of
anesthesiologists; BTS=British thoracic society; ICIS=institute for clinical systems improvement.
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Table 3. Composition of Postoperative Pulmonary Complication Prevention Guideline

Domain

Contents

I. Assessment of postoperative

pulmonary complications I-2. Diagnostic test

I-1. Physical assessment

I-3. Assessment and management of high-risk groups for pulmonary complications

II. Nursing intervention to prevent
pulmonary complications after
general anesthesia surgery

I1I-5. Early walking

II-6. Smoking cessation

III. Education

II-1. Airway Clearance Therapy (ACT)
II-2. Deep breathing

II-3. Incentive spirometry

11-4. Oxygen application

III-1. Education for patients

III-2. Education for medical staff

IV. Monitoring and recording

IV-1. Monitoring and recording

-193 -



Table 4. Recommendations for Postoperative Pulmonary Complication Prevention Guideline

Level of

Recommendations .
evidence

Grade of
recommendation

1. Assessment of postoperative pulmonary complications
I-1. Physical assessment

1 Physical health assessment is suggested to be performed 11
prior to general anesthesia to identify high-risk groups.
1) underline disease; cardiovascular system, respiratory system, nervous system, metabolic/endocrine
system
2) obstructive sleep apnea, etc.
3) smoking/ drinking history
4) abnormal vital signs

I-2. Diagnostic test

2 Perioperative diagnostic tests are suggested to be performed on each patient differently as per patient's 1II
general health status and a surgery planned for the patient.

3 Hemoglobin (Hb) is recommended to be tested based on patients' general health condition and their I
planned surgeries to determine anemia, a high-risk factor for pulmonary complications.

4 Electrocardiography (EKG) is recommended to be performed in patients older than age 65 within one I
year prior to the date of surgery.

5 Radiography is recommended to be performed prior to surgery for high-risk patients with decreased I
cardiopulmonary function or with respiratory symptoms such as cough and phlegm.

I-3. Assessment and management of high-risk groups for pulmonary complications

6 Patients with following factors should be considered and managed as a high risk group of I
post-operative pulmonary complications due to a risk of hypoxia after anesthesia or sedation given.
1) Patient factors: old age, ASA II or higher, acute respiratory infection within 1 month, smoking,
chronic obstructive pulmonary disease, asthma, congestive heart failure, obstructive sleep apnea
2) Surgical factors: abdominal surgery (especially epigastric), abdominal aortic aneurysm surgery,
surgery for more than 3 hours, emergency surgery (except chest surgery)
3) Diagnostic test result: Hb less than 10g/dl, albumin less than 3g/dl

7 It is recommended to check patients' history of obstructive sleep apnea and/or respiratory symptoms, I
and let the anesthesia care team be aware of for close monitoring and management before, during, and
after anesthesia.

II. Nursing intervention to prevent pulmonary complications after general anesthesia surgery
II-1. Airway clearance therapy (ACT)

8 Airway Clearance Therapy is recommended to be performed when the patient has significant airway I
secretions or difficulty in draining secretions after general anesthesia. The following methods may be
used to perform ACT, a respiratory therapy that includes physical and mechanical actions to increase
air flow through the bronchi and remove secretions:
1) Postural drainage
2) Percussion, vibration
3) Positive expiratory pressure breathing (PEP)
4) High frequency compression/ oscillation methods (vest)

II-2. Deep breathing

9 Deep breathing should be performed to expand the lungs before and after general anesthesia. Patients I
should breathe in deeply and slowly, hold their breath for 2 seconds, and cough repeatedly. Deep
breathing and active coughing should be performed every 2 hours.

10 The patient should take deep breaths in a sitting position; if the sitting position is not possible, the II
patient should bend hips and knees to adopt a leaning or semi-Fowler's position with the upper body
raised at an angle of 30 degrees.

II-3. Incentive spirometry

11 Difference in effects of deep breathing and chest physiotherapy has not been proven, therefore Incentive I
spirometry should be applied to patients required lung expansion.

12 Incentive spirometry may cause harm in patients with cardiovascular or upper abdominal surgery due II
to excessive inhalation and should be performed carefully by monitoring the patient's condition.

13 In case of using Incentive spirometer, it is suggested to be placed within reach of patients for ease of use. III

14 It is suggested to provide patients or their guardians a note to record frequency of use to encourage use 11
of incentive spirometer and self-management.

ASA=American society of anesthesiologists.
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Table 4. Recommendations for Postoperative Pulmonary Complication Prevention Guideline (Continued)

Level of Grade of

Recommendations . .
evidence recommendation

II. Nursing intervention to prevent pulmonary complications after general anesthesia surgery
1I-3. Incentive spirometry

15  Itis not suggested to use incentive spirometry in the following situations. I C
1) When no one is available to supervise the proper use of the tool
2) If the patient does not understand the use of the tool
3) Confusion or delirium, sedation or coma
4) When deep breathing is impossible due to pain at the surgical site, damage to the diaphragm, or
narcotic analgesic

16 Incentive spirometry is recommended to perform in conjunction with deep breathing, active coughing, and I A
early walking as it could be less effective when used alone. Use a proper pain reliever to manage pain.

17 Incase of incentive spirometer, use of volume-incentive spirometry is recommended because of its efficacy I B
of expanding collapsed lungs by reducing the effort to breathe and improving the movement of the
diaphragm.

* Flow type: Abruptly exerts negative pressure into chest during inspiration and help expand the lungs.
* Volume type: Piston gradually goes up to maximum volume

18  Incentive spirometry should be discontinued when targeted inhalation volume reached or improvement in I B
patient's pulmonary function present (e.g., improvement in inhalation time and volume of inhalation).

1I-4. Oxygen application

19  During a phase of recovery after general anesthesia, oxygen should be provided to maintain oxygen I B
saturation target.
* Oxygen saturation target: 88~92% in high-risk groups and 94-98% in others.

20  Itis recommended to apply a continuous positive pressure device which prevents narrowing of the I B
airways by applying positive pressure to airways during sleep to prevent the occurrence of pulmonary
complications under anesthesia and sedation for patients with obstructive sleep apnea.

21 If expectoration is difficult while applying oxygen, a saline nebulizer is suggested to be used for I C
humidification
22 If patients on high volume of oxygen (i.e., 5L/min or more) continuously for more than 24 hours, a large 1II C

volume nebulizer is suggested to be used for humidification to prevent mucosal dryness.
1I-5. Early walking

23  Early walking promotes efficient discharge of secretion by stimulating active coughing and deep I B
breathing, and it should be performed to reduce risks of postoperative lung complications and to
improve airway clearance.

1I-6. Smoking cessation

24  Patients must stop smoking at least 8 weeks prior to surgery; Smoking cessation is recommended to be I B
continued after surgery.

III. Education
III-1. Education for patients

25  Itis suggested to provide patients and their family members with education on importance of prevention 111 C
of postoperative pulmonary complications using brochures and videos.

26  Patients diagnosed with obstructive sleep apnea and in use of an intraoral device or CPAP (continuous I B
positive pressure device) should bring their own equipment upon admission to adjust well during the
anesthesia and recovery phase.

III-2. Education for medical staff

27  Education based on guidelines regarding oxygen therapy should be provided by online or offline for II B
medical staff who administer oxygen.

28  Education based on guidelines is suggested to be provided by online or offline for nurses regarding 111 C
interventions to prevent pulmonary complications, required skills for use of devices and proper
management for possible side effects followed by the interventions.

IV. Monitoring and recording

29  Postoperatively, it is recommended to monitor patient's oxygen saturation (SpO,) while in recovery phase, I A
and check respiratory rate and opening of an airway.

30  Nurses may monitor and record patients' progress on postoperative interventions to prevent pulmonary I C
complications, interventions such as deep breathing, active coughing, incentive spirometry, and early
ambulation.
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