
 
 

 

 

  

  

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, explain what you would like to do and obtain 

consent.  
3 Check for any contraindications: 

Absolute –  poor collateral circulation (Allen test) / peripheral vascular disease in the limb / cellulitis 
surrounding the site / arteriovenous fistula 
Relative – impaired coagulation (e.g. anticoagulation therapy / liver disease / low platelets <50) 

4 Position the patient’s arm with the wrist extended. 
5 Locate the radial artery with your index and middle fingers. 
6 Put on your gloves, clean the area with an alcohol swab, wait for it to dry before needle insertion 

and attach the needle to the heparinised syringe. 
7 Local anaesthetic can be offered. Prepare your local anaesthetic if needed and 1ml over the 

palpable radial artery. 
8 Take the cap off the needle, flush the heparin through the syringe and again locate the radial 

artery using your non-dominant hand. 
9 Let the patient know you are about to proceed and to expect a sharp scratch. 

10 Insert the needle at 30 degrees to the skin at the point of maximum pulsation of the radial artery.  
11 Advance the needle until arterial blood flushes into the syringe. The arterial pressure will cause the 

blood to fill the syringe. 
12 Remove the needle/syringe placing the needle into the bung. 
13 Press firmly over the puncture site with the gauze to halt the bleeding. Remain pressed for 5 

minutes. 
14 Remove the needle and discard safely in the sharps bin. 
15 Cap the syringe, expel any air within it, and send immediately for analysis ensuring that the sample 

is packed in ice. 
16 Remove your gloves and dispose them in the clinical waste bin.  
17 Wash your hands and thank the patient. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP X. TO TAKE ARTERIAL BLOOD GAS SAMPLE 

Required Tools for Learning Activity:  
A blue (23 G) needle, 2ml syringe with heparin, a cap for the syringe. a plastic bung (Usually, 
these are all provided in one pack), optional local anaesthetic (1% lidocaine, plus needle and 
syringe for giving), alcohol gel, gauze, gloves and a sharps bin 



 
 

 

 

 

 

 

 

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, explain the procedure to the patient.  
3 Check for any contraindications (hypersensitivity to drugs), check pulse, respiratory rate, breath 

sounds, pulse oximetry, and peak flow measurement (if ordered) before beginning treatment. 
4 Position patient sitting up in a chair or in bed at greater than 45 degrees. 
5 Use a mask if patient is unable to tolerate a mouthpiece, and an adaptor specific to tracheostomies if 

the patient has a tracheostomy. 
6 Add the prescribed amount of medication or saline to the nebulizer.  
7 Connect the tubing to the compressor and turn it on. Use oxygen if there is no compressed air. 

If patient is receiving oxygen, do not turn it off. Continue to deliver oxygen through nasal prongs 
with the nebulizer 

8 Tell the patient to take in a deep breath from the mouthpiece and hold breath briefly then exhale 
and inform them that the procedure should take approximately 10 minutes. 

9 Ensure that a sufficient mist is visible exiting nebulizer chamber. A flow rate of 6 to 10 L should 
provide sufficient misting. Ensure that nebulizer chamber containing medication is securely fastened. 
Ensure that chamber is connected to face mask or mouthpiece, and that nebulizer tubing is 
connected to compressed air or oxygen flowmeter.  If mouthpiece is being used, ensure lips are 
sealed around mouthpiece 

10 Observe expansion of chest to ascertain that patient is taking deep breaths. 
11 Instruct the patient to breathe slowly and deeply until all the medication is nebulized.  Encourage a 

brief 2- to 3-second pause at the end of inspiration, and continue with passive exhalations. 
12 Observe for adverse effects during administration. 
13 Have patient repeat this breathing pattern until medication is complete and there is no visible 

misting.  Occasionally tap the side of the nebuliser chamber  to dislodge any deposits of the drug.  
14 Once treatment is complete, turn flow meter off and disconnect nebuliser.  

Rinse, dry, and store nebulizer as per agency policy. 
15 If inhaled medication included steroids, have patient rinse mouth and gargle with warm water after 

treatment. 
16 Return patient to a comfortable and safe position. 
17 Perform hand hygiene. 
18 Document treatment as per agency policy, and record and report any unusual events or findings to 

the appropriate health care provider. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP X. NEBULIZER 

Required Tools for Learning Activity:  
Nebulizer, prescibed drug (or saline), moutpiece or chamber 



 
 

 

 

 

 

 

 

Step no Description of Procedure 
1 Introduce yourself to the patient, verify their identity, explain to the patient that they should 

be checking their  Peak flow meter Rate (PEFR) regularly 
2 Connect a clean mouthpiece. 
3 Ensure the marker is set to zero 
4 Ask the patient to stand up or sit upright 
5 Explain the different steps in PEFR measurement to the patient. These are: 

• Hold the PEFmeter in a horizontal position, ensuring that fingers do not obstruct the 
scale 

• Take a deep breath, place the mouthpiece in your mouth and form a tight seal as 
possible around it with your lips 

• Blow out as fast and as hard a as you can  
• Observe and record the reading 
• Repeat the process 3-4 times and record the highest reading. 
• Note down the reading in a diary to allow comparison with readings on other days. 

6 After discussing the process and the technique with the patient, ask the patient to show you 
how they would perform the measurement themselves. 

7 Make sure they are doing it correctly, and resolve any mistakes which they might be taking.      
8 Finish by asking the patient if they have any questions or concerns about their asthma or 

taking their PEFR measurement. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP X. PEAK FLOW RATE 

Required Tools for Learning Activity:  Peak flow meter (PEFmeter), mouthpiece 



 
 

 

 

 

 
 

 

Step 
no 

Description of Procedure 

1 Introduce yourself to the patient, verify their identity, explain what you would like to do and obtain 
verbal consent. 

2 Ensure that the oximeter is in good working order, plugged in or has sufficient battery power clean 
the probe using a cleaning wipe  

3 Decontaminate hands prior to procedure 
4 Select a suitable area for the probe (usually fingertip), ensure the correct size of probe is utilised 

e.g. adults or children, do not place the probe distal to a blood pressure cuff 
5 Place the probe as directed by the manufacturer’s instructions, assessing any barriers ( dirt, nicotine 

staining, intravenous dyes, poor perfusion, skin pigmentation or nail polish may interfere with the 
transmission of the light signals, causing inaccurate results). 

6 Switch the pulse oximeter machine on, make sure that the probe sensor is detecting the pulse.  
7 Once oxygen saturation monitoring is complete, remove the probe and ensure patient is 

comfortable. 
8 Decontaminate hands following the procedure  
9 Record oxygen saturation in the patient’s record and inform patient. Also record the 

flow/concentration of any current oxygen therapy in litres per minute.  Record if the measurement 
was taken with the patient at rest or walking  

10 Decontaminate reusable equipment using cleaning wipe.  

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP 51a. TO USE AND EVALUATE PULSE OXIMETRY (ADULT) 

Required Tools for Learning Activity: Pulse oximeter, cleaning wipes 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, discuss the requirement for supplemental 

oxygen with the patient to the patient and obtain verbal consent.  
3 Unless an emergency situation, take the full patient history and examine the patient before deciding 

that the patient needs additional oxygen. This will include ascertaining any history of risk of 
hypercapnic respiratory failure (e.g. COPD) including ownership of an alert card. 

4 Check for a source of combustion around. No oil or grease should be around connections; use 
alcohol with caution; no heat source; no smoking; care with defibrillation and laser therapy). Oxygen 
would support combustion.  
 

5 Ensure the position and the comfort of the patient, if possible the patient should be seated upright. 
6 Assess the patient’s oxygen requirement.   
7 Select the appropriate oxygen delivery device ( nasal cannulae, face mask or reservoir mask, venturi) 
8 Connect the delivery device to the oxygen provider (port or cylinder)  
9 Adjust the flow rate and apply the mask/cannulae, ensuring that they are comfortably placed. 

10 Advise the patient on duration of oxygen therapy, monitoring and the need for arterial blood gas. 
11 Ask the nursing staff to monitor the patient’s saturation and oxygen therapy side effects 

(hypercapnia, dryness) at regular intervals. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP 45a. TO PROVIDE OXYGEN (ADULT) 

Required Tools for Learning Activity: Oxygen supply (piped oxygen port or cylinder), reduction 
gauge, flow meter, tubes (nasal cannulae, face mask sor reservoir mask, venturi), humidifier may 
be needed  occasionally 



 
 

 

 

 

 

 

 

 

 

 

 

 

Step no Description of Procedure 
1 Explain to the patient that they should be checking their  Peak flow meter Rate (PEFR) 

regularly, particularly if their asthma is worse than usual. 
2 Connect a clean mouthpiece. 
3 Ensure the marker is set to zero 
4 Ask the patient to stand up or sit upright 
5 Explain the different steps in PEFR measurement to the patient. These are: 

• Hold the PEFmeter in a horizontal position, ensuring that fingers do not obstruct the 
scale 

• Take a deep breath, place the mouthpiece in your mouth and form a tight seal as 
possible around it with your lips 

• Blow out as fast and as hard as you can  
• Observe and record the reading 
• Repeat the process 3-4 times and record the highest reading. 
• Note down the reading in a diary to allow comparison with readings on other days. 

6 After discussing the process and the technique with the patient, ask the patient to show you 
how they would take the inhaler themselves. 

7 Make sure they are doing it correctly, and resolve any mistakes which they might be taking.      
8 Finish by asking the patient if they have any questions or concerns about the treatment and 

the manoeuvres.  

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

 

Required Tools for Learning Activity: Inhaler and prescription 

CEP X. TO PROVIDE INHALER TREATMENT (ADULT) 



 
 

 

 

 

 

 
 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP 49. THORACENTESIS / PLEURAL ASPIRATION 

Required Tools for Learning Activity: 

Ultrasound machine and an operator, competent at pleural ultrasound, sterile ultrasound probe 
cover, sterile gloves, sterile field and dressing, cleaning solution, lidocaine (1%, 3mg/kg is the 
maximum safe dose), 50ml syringe and green needle, bedside table for patient to lean on 

 



 
 

 

 

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, explain what you would like to do and obtain 

written consent.  
3 Check for any contraindications: 

o Coagulopathy,  thrombocytopenia, platelets < 50,000 
o Local infection 
o Very small amount of pleural fluid 

4 Position patient in the sitting position with arms and head resting supported on a bedside 
adjustable table. Recumbent or supine thoracentesis (eg, in a ventilated patient) is possible if  
unable to sit but best done with ultrasound guidance.  

5 Review chest x-ray and examine patient to confirm side of insertion 
6 Set up an aseptic trolley with equipment 
7 Perform bedside ultrasonography when available (especially if there is a small amount or loculated 

fluid is present) 
8 Sterile technique should be used including gloves, Chlorhexadine prep and drapes.  
9 Anesthetize the skin over the insertion site with 1% lidocaine using the 5 ml syringe with 25 or 27-

gauge needle. Next anesthetize the superior surface of the rib and the pleura. The needle is inserted 
over the top of rib (superior margin) to avoid the intercostals nerves and blood vessels that run on 
the underside of the rib (the intercostals nerve and the blood supply are located near the inferior 
margin). 

10 Remove the anesthetizing needle. 
11 While exerting steady pressure on the patient’s back with the nondominant hand, insert the needle 

through the anesthetized area with the thoracentesis needle. Advance the needle until it 
encounters the superior aspect of the rib. Continue advancing the needle over the top of the rib 
and through the pleura, maintaining constant gentle suction on the syringe. Make sure you march 
over the top of the rib to avoid the neurovascular bundle that runs below the rib. 

12 Attach the three way stopcock and tubing, and aspirate the amount needed. Turn the stopcock and 
evacuate the fluid through the tubing.  

13 Remove the necessary amount of pleural fluid (usually 100 mL for diagnostic studies), but generally 
not remove more than 1500 mL of fluid at any one time because of increased risk of re-expansion 
oedema or hypotension. A pneumothorax from needle laceration of the visceral pleura is more 
likely to occur if an effusion is completely drained. 

14 Monitor patient symptoms and blood pressure and stop drainage if the patient develops chest pain, 
dyspnea, or hypotension.  

15 When draining of fluid is completed, have the patient take a deep breath and hum, and gently 
remove the needle. This manoeuvre increases intrathoracic pressure and decreases the chance of 
pneumothorax. 

16 An upright (expiratory) chest x-ray can be obtained to evaluate the fluid level and to rule out 
pneumothorax.  

17 For specimen handling, fill the tubes with the required amount of pleural fluid. Check that each 
tube is properly labelled 

18 Remove your gloves and dispose them in the clinical waste bin.  
19 Pleural fluid should be sent for appropriate lab tests and may include pH, specific gravity, cell count 

and differential, protein, LDH, ADA,  albumin, and glucose, culture and gram stain, acid-fast cultures 
and smears, fungal cultures and smears, viral culture. If a neoplasm is suspected, send for cytology 
(generally requires 1 L of fluid in a cytology bottle). Send for amylase if you suspect an effusion is 
secondary to pancreatitis, and Sudan stain and triglycerides if a chylothorax is suspected. 

20 Provide post-procedural analgesics as needed.  
21 Instruct patient to call MD on-call or the clinic for any chest pain, increased cough, shortness of 

breath, or signs/symptoms of infection.  
22 Wash your hands and thank the patient. 



 
 

 

 

 

Reference: 1- Spirometry: step by step, V.C. Moore Breathe Mar 2012, 8 (3) 232-240; DOI: 10.1183/20734735.0021711 

Step no Description of Procedure 
1 Ensure that the equipment used is calibrated and checked at the beginning of the session 
2 Wash your hands. 
3 Introduce yourself to the patient, verify their identity, explain the procedure to the patient.  
4 Patients height, weight, age, sex and race have to be recorded 
5 Check the contraindications: 

• Hemoptysis of unknown origin 
• Pneumothorax 
• Unstable cardiovascular status, recent myocardial infarction or pulmonary embolism 
• Thoracic, abdominal or cerebral aneurysms 
• Recent eye surgery 
• Acute disorders affecting test performance, such as nausea or vomiting 
• Recent thoracic or abdominal surgical procedures 

6 Bacterial–viral filters should be used for all patients and thrown away by the patient at the end 
of testing. If an infectious patient requires testing, this should be performed at the end of the 
session and the equipment should be stripped down and sterilized/ parts replaced (depending 
on what is being used) before being used again. 

7 Turn on the spirometer and wait till it is ready. 
8 Set the machine for spirometric volumes 
9 Explain the blowing procedure to the patient 

10 Set the machine for monitoring the maneuver  
11 Let the patient to sit at upright position on the chair in front of the spirometer with feet flat on 

floor and legs uncrossed. 
12 Put a clip on the patient’s nose to prevent air leakage from the nose.  
13 Ask the patient first to take a deep breath in, then to blow out for at least 6 seconds.  Don’t be 

afraid to raise your voice to encourage the patient, particularly near the end of the maneuver. 
14 Repeat this maneuver for at least 3 times until seeing a spirogram acceptable 
15 Take a print of the test to give the patient/nurse.  

DEPARTMENT OF  
PULMONARY DISEASE 

CEP56. PULMONARY FUNCTION TESTS1 

Required Tools for Learning Activity:  
Spirometer and accessories 



 
 

 

 

  

 

 
 

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, explain what you would like to do and obtain 

consent.  
3 Match the radiological findings with the patient’s findings and mark the patient’s involved side with 

a permanent marker 
4 Position the patient's ipsilateral arm on his head 
5 Locate the insertion point with the guidance of the radiological or physical examinational findings 
6 Put on your gloves, clean the area with povidone iodine, wait for it to dry before needle insertion. 
7 Prepare your local anaesthetic and apply 5ml perpendicularly to the subcutaneous area over the rib 
8 Let the patient know you are about to proceed and to expect a sharp scratch. 
9 Make a 2cm incision parallel to ribs 

10 Dissect the subcutaneous tissues up to the rib’s periosteum with a hemostat. 
11 Apply 5ml local anaesthetic perpendicularly to the intercostal area. 
12 Dissect the intercostal muscles and parietal pleura until you hear the “pop” sound. 
13 Put the chest drain in the pleural cavity with the guidance of hemostat through the pleural hole. 
14 Connect the drain and the bottle filled with isotonic solution up to 200ml level. 
15 Check the bottle for liquid/air drainage 
16 Fix the drain to the skin with a “U” suture. 
17 Make an appropriate dressing with sterile gauzes 
18 Remove your gloves and dispose them in the clinical waste bin.  
19 Wash your hands and thank the patient. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP X. LARGE BORE CHEST DRAIN INSERTION 

Required Tools for Learning Activity:  
A large bore (28F) drain, 2000ml drainage bottle, Silk braided non-absorbable suture (size: 0), 
local anaesthetic (1% lidocaine, plus needle and syringe for giving), povidone iodine, gauze, 
sterile gloves, surgical set, lancet and a sharps bin 



 
 

 

 

 

 

 

 

Step 
no 

Description of Procedure 

1 Wash your hands. 
2 Introduce yourself to the patient, verify their identity, explain the procedure to the patient.  
3 Put on your gloves and open the dressing 
4 Cut the “U” suture but leave it on the skin 
5 Pull the drain after a forced expiration while somebody else tie the knot 
6 Apply povidone iodine on the tied incision 
7 Make an appropriate dressing with sterile gauzes 
8 Remove your gloves and dispose them in the clinical waste bin.  
9 Wash your hands and thank the patient. 

DEPARTMENTS OF  
RESPIRATORY MEDICINE AND 

THORACIC SURGERY  

CEP X. LARGE BORE CHEST DRAIN REMOVAL 

Required Tools for Learning Activity:  
Povidone iodine, gauze, gloves, scissors 


