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Intercostal chest drain (ICD) insertion is a complex and potentially harmful procedure, most 

commonly required for patients within acute medical specialties (e.g., respiratory, A+E and 

acute medicine) but also in surgical specialties, in particular cardiothoracic surgery.   

ICDs must be inserted by competent practitioners with appropriately skilled assistants.  

Clinicians learning to perform this skill must do so under appropriate supervision until 

competent.   

 

The purpose of an ICD is to remove either air or fluid (or both) from the pleural space. 

ICDs are normally used for therapeutic/symptomatic purposes e.g. drainage and subsequent 

pleurodesis of a malignant effusion.  

 

This is a procedural competency requirement for several postgraduate curricula. 

 
 
Indications 

 
 

 
Pneumothorax 

 

 
Pleural Fluid 

 
 

Primary Spontaneous 
(no existing lung disease) 

 

 
Pleural Effusion 

(multiple aetiologies – see later) 
 

 
Secondary Spontaneous 

(known existing lung disease e.g. COPD) 

 
Empyema 

(pus in pleural space) 
 

 
Traumatic 

 
(Blunt dissection and large bore chest 

drains are the standard treatment) 

 
Haemothorax 

 
(Blunt dissection and large bore chest drains 
are the standard treatment – large or 
evolving with a drop in Hb should trigger 
immediate discussion with cardiothoracics) 

 
 

 



     

  

Risk Assessment: Intercostal Drain 

 

 

Thoracic Ultrasound 
 
• Pleural procedures involving pleural fluid MUST only be performed under ultrasound 

guidance. 
• The authors strongly recommend that bedside thoracic ultrasound is performed by a 

skilled practitioner immediately before the procedure (with patient already in 
procedural position) allowing the drain insertion site to be safely marked. 

• Ultrasound allows estimation of the volume, depth and nature of the pleural fluid. 
Remote marking of a potential aspiration site by the radiology department is less reliable 
and associated with as many complications as blind intervention. 

• Ultrasound is not required for pneumothorax although can help diagnose a 
pneumothorax in skilled hands and can be useful in identifying the level of the hemi-
diaphragm. 
 
 

 
 
Timing of procedures  

 
• Pleural procedures should not take place out-of-hours except in an emergency [3]. 

• Pneumothoraces are more likely to require urgent, out-of-hours attention than pleural 

effusions. If intervention is being considered out-of-hours, consultation with a senior, 

appropriately experienced clinician must occur (e.g. respiratory consultant).  

• Tension pneumothorax is a medical emergency and requires immediate intervention. 

Temporising measures including insertion of a large cannula (14-16G) to 2nd intercostal 

space (ICS) Mid clavicular line. An ICD must be inserted subsequently by a skilled operator. 

  

 

  



     

  

Risk Assessment: Intercostal Drain (cont.) 

 

 

Potential Contraindications  

 

If there is concern regarding any of the issues below, senior advice must be obtained 
 
 
 
Absolute Contraindication 

 

• Unskilled clinician without supervision 

• Lab-skilled clinician without supervision 

• Obliterated pleural space 

 

 

 

Potential Contraindications (see details below) 

 

• Significant bleeding risk 

• Respiratory compromise  

• Skin – local infection 

• Agitated or confused patient 

• Possible alternative procedure 

• Significant bullous lung disease 

• Uncertainty about imaging (CXR, CT or USS) appearances 

• Non-emergent procedure out of hours 

• No skilled thoracic USS operator where procedure is for pleural fluid 

 

  

  



     

  

Risk Assessment: Intercostal Drain (cont.) 

Bleeding Risk  
 

In emergencies (e.g. tension pneumothorax) the risk of bleeding versus cardiorespiratory 
compromise must be considered – procedure is likely to be required immediately, accepting 
higher bleeding risk. 
 
If there is concern regarding any of the issues below, senior advice from the haematology 
department must be obtained [3,4] 
 

  
  Bleeding Risk 

 
Advice 

 
 

Thrombocytopenia 
Do not perform if platelet count < 80,000/µL. 
Take advice from haematology team before proceeding. 

 
Warfarin 

+ Direct Oral Anticoagulants 
(e.g. apixaban / rivaroxaban) 

Discontinue chronic warfarin therapy 4–5 days before procedure 
and check INR. INR should be 1.4 or less at the time of the 
procedure. Consider if patient requires iv heparin substitute e.g. in 
setting of metallic heart valve 
Usually DOACS should be discontinued at least 48 hours pre-
procedure. Please consult relevant literature & discuss with 
haematology regarding patients on newer oral anticoagulants. 

 
Antiplatelet medications 

No contraindications with aspirin, dipyridamole or NSAIDs. 
Thienopyridine derivatives (clopidogrel and ticlopidine) should be 
discontinued 7 days and 10 days, respectively, prior to procedure.  
GP IIb/IIIa inhibitors should be discontinued to allow recovery of 
platelet function prior to procedure (8 hours for tirofiban and 
eptifibatide, 48 hours for abciximab). 

 
LMWH 

Delay procedure at least 12 hours from the last dose of 
thromboprophylactic low molecular weight heparin (LMWH). For 
therapeutic dosing of LMWH, at least 24 hours should elapse prior 
to procedure. LMWH should not be administered until 4 hours 
after the procedure. 

Unfractionated 
Subcutaneous or IV Heparin 

Delay procedure for 4 hours after last dose, document normal 
APTT. Heparin may be restarted 4 hours following procedure. 

 
Thrombolytics/fibrinolytics 

There are no available data to suggest a safe interval between 
procedure and initiation or discontinuation of these medications.  

 
Note that combinations of any of the above drugs confer additional bleeding risk and should 
be discussed with the haematology department. 

 
 



     

  

Respiratory Compromise 
 

Invasive procedures are of significant risk to patients with any form of respiratory 

compromise (especially respiratory muscle weakness).  Particular attention must be paid to 

positioning, ventilatory and physical support of such patients.   

Paradoxically, if the respiratory compromise is due to the current pleural pathology, 

intervening with an ICD may be part of the solution.   

If the patient is deemed fit enough, by senior clinicians, to undergo such a procedure, it should 

ideally be performed in as erect a position as possible.   

 
If any concerns, delay procedure and obtain help. 
 
 

Skin  
 
Drain insertion through a site of skin infection (e.g., cellulitis) may propagate infection into 

the pleural space and subcutaneous tissues. 

 
 
Agitated or confused patient  
 
The ICD procedure requires a tolerant patient and a skilled clinician. There is a higher chance 

of failure, trauma and infection if the patient is unable to remain still. All measures should be 

taken to remove the source of the patient’s agitation. Where this is not possible a senior and 

experienced clinician should attempt ICD insertion. Additional assistants will be needed. The 

patient may require mild sedation and discussion with the anaesthetic department. The risks 

of an indwelling ICD in a confused or agitated patient must also be considered.  

 

Possible alternative procedure 

Pleural effusions may be better investigated using alternative approaches, such as 

therapeutic aspiration or thoracoscopy (medical or surgical). The respiratory department 

should be involved in all decisions regarding interventional procedures for pleural effusion. 

CT and ultrasound imaging can help clarify the best approach. Senior, specialist clinicians must 

be involved with the decision to proceed to chest drainage, as opposed to such other 

investigations. 



     

  

  
 
 
 
 
 
 

  



     

  

 
 
 

 
 
 

 

Post-procedural care  

This is crucial to safety following intercostal drainage.  

The nursing team caring for the patient should be experienced in looking after intercostal 

drains. 

 

  



     

  

 

 

 

 
 
 
 
 

  



     

  

 
 
 
 
 

  



     

  

 
When performed by a competent practitioner, in an appropriate environment and under 

strict asepsis, chest drains are relatively safe procedures.  Although difficult to establish exact 

complication rates, all complications are considered infrequent or rare. 

In keeping with the principles of safe clinical practice, should there be any concern about any 

of the complications below, obtain immediate senior review of the patient.  
 

Complication 
 

Clinical Presentation 
 

Recommended Action 
 

 
Pain 

 

 
Reported pain / Agitation / Tachycardia 

 

 
Some patients may require IV opiates and a small dose of 
IV benzodiazepine to facilitate drain insertion (although 

more relevant for blunt dissection) 
Regular and PRN analgesia (stepwise) 

 
Infection 

 
Wound infection, 

Cellulitis 
 

Intrapleural 
infection 

 
 

 
 

Spreading cutaneous inflammatory changes / 
Sepsis with no other obvious source. 
No evidence of intrapleural infection. 

 
Pyrexia / Sepsis with no other obvious source / 

Night sweats / Weight Loss 
 

 
 

Antibiotics appropriate to severity of infection (see local 
microbiology guidelines). 

 
 

IV antibiotics (including skin organism cover). 
May require further intrapleural drainage. 

Consider Cardiothoracic involvement. 

 
Pneumothorax 

 

 
Worsening SOB / Chest pain / Pre-syncope 

 
Usually resolves with correct drain placement. 

Ensure drain is UNCLAMPED. 
 

Drain 
dislodgement 

 

 
Drain accidentally removed / pulled on / 

Worsening SOB 

 
Re-assess entire insertion site, connections etc. 

Consider insertion of new drain in new site. 
 

 
Drain blockage 

 

 
Drain not swinging or bubbling 

 

 
See further advice in Trouble Shooting Guide (Appendix 1) 

 
 
 

Visceral injury 
 
 

 
Patient unwell / Signs of bleeding or hypovolaemic 

shock / Tamponade / New abdominal pain etc. 

 
Urgent Senior Help. 

IV Fluid resuscitation. 
Consider transfusion. 
Urgent CT imaging. 

Consider major haemorrhage protocol 
 
 

Serious bleeding 
 

 
Patient unwell / Signs of bleeding or hypovolaemic 

shock / New pleural fluid on CXR / Tamponade / 
New abdominal pain etc. 

 
Urgent Senior Help. 

IV Fluid resuscitation. 
Consider transfusion. 
Urgent CT imaging. 

Consider major haemorrhage protocol 
 

Surgical 
Emphysema 

 

 
Subcutaneous swelling around drain site. 

May progress to entire upper body. 
 

 
See further advice in Trouble Shooting Guide (Appendix 1) 

 

 
Nerve damage 

 
Intercostal nerves 

 
Intrathoracic 

nerves 

 
 

 
Neuropathic thoracic pain 

 
Horner’s syndrome 

 

 
 

Consider drain removal + neuropathic analgesia. 
 

Retract drain 2cm depth at level of skin + re-assess. 
 
 

Unsuccessful 
Attempts 

 
Failure to access pleural space 

 
Please see Failed Drain Guideline (App. 2 

) 



     

  

 
 
 
 
 
 

  



     

  

 
 

             
 

 

 

 
  

 
Normal Pleural Anatomy 

 
5 Main Compartments 
• Parietal Systemic Circulation 
• Parietal Interstitial Space 
• Pleural Space 
• Pulmonary Interstitium 
• Visceral Circulation  
     
Drainage of Pleural Fluid occurs 
via parietal lymphatics, into the 
hilar lymph nodes and through 
to the thoracic duct. 
 

Adapted from 
BTS Pleural Guideline 

2003 

Normal Pleural Physiology 
• Small volume of Pleural Fluid  
• Thin film on pleural surfaces 
• Fluid Constituents 

– Protein 
– Cells: Macrophages, Lymphocytes, Mesothelial etc. 
– Large MW Proteins (e.g. LDH) 
– HCO3, Na, Glucose, Cl, K 

 

Pleural Effusion Pathophysiology 
Causes: 

• Obstruction of lymphatic flow 
• Increased interstitial fluid in the lung 
• Increased pleural membrane permeability 
• Increased pulmonary capillary pressure 
• Reduced plasma oncotic pressure 
• Increased pleural capillary permeability 
• Increased fluid in peritoneal cavity 
• Increased pleural fluid protein level 

Please see Appendix 1 for a table of pleural fluid patterns in some common disorders. 
 



     

  

Surface Anatomy 
 
Diagram to Illustrate the ‘Safe Triangle’ 
 
 
Bordered by: 
1. Lateral border of pectoralis major  
2. Anterior border of latissumus dorsi  
3. 5th intercostal space. 

 
 
 
Inserting a drain in the safe triangle minimises the risk of disturbing underlying structures 
such as the internal mammary artery and avoids damage to muscle or breast tissue resulting 
in scarring. A more posterior position may be chosen if deemed a more suitable site through 
bedside ultrasound scanning by a competent practitioner.  

 
In certain circumstances, an anterior / apical insertion site may be required. 
This should only be performed by an experienced practitioner, under direct 
expert supervision. 

 
 
Intercostal Spaces 

The neurovascular bundles run below the 
ribs. They also drop down more 
prominently posteromedially. 
 
Therefore, insert the needle above the 
superior border of the ribs and laterally to 
avoid disturbance of the neurovascular 
bundle. 
 

[Ref. 7] 
 



     

  

  
 
 
 
 
 
 



     

  

 
Equipment + Resources 

It is recommended to bring double the number of each piece of procedural equipment as 
reserve (only open 1x ICD kit at a time) in case of contamination, failed attempts etc. 
 

• Competent supervisor 
• Skilled assistant 
• Stool for clinician to sit on during procedure (if desired) 
• Pillows (2)  
• Inco-pads (blue towels for protection of bed sheets) 
• Large sharps bin  
• Surgical gown, sterile gloves, face mask and surgical headcap  
• Procedure trolley 
• Aspiration pack (from surgical stores) or sterile pack including sterile cotton swabs and a 

small liquid container 
• Surgical drape (ideally a transparent window drape with adhesive edges) 
• Adhesive tape (paper or plastic); may be needed to keep drape in position 
• Antiseptic solution (1 of): 

o Chlorhexidine topical spray or solution  
o 2% Chlorprep sponge applicators 
o Iodine based solution (if no allergy) 

• Sterile applicators x 3 (to hold sterile gauze) 
• Lignocaine 1% - 10mls  
• 10ml syringe 
• 50ml syringe for sample collection 
• 1 green needle for drawing up lignocaine 
• 1 orange (25G) and 1 green needle for injection of lignocaine 
• Seldinger chest drain kit (size 12Fr most commonly used)  
• Drain tubing and underwater seal bottle 
• Sterile saline for underwater seal 
• Several pieces of sterile gauze 
• Suture (e.g. 1.0 Silk) 
• Sterile scissors 
• Adhesive dressings e.g. “Mepore”, “Tegaderm”  and “Sleek” 
• Drain clamps x 2 (screw clamps) 
• Universal containers for pleural fluid 

o 30-60mls pleural fluid to be sent to pathology 
o 10mls to biochemistry and fluoride oxalate tube for glucose if any delay 
o 10mls in universal (C+S fluid) 
o 10-30mls (mycobacteria fluids) to microbiology 

• ABG syringe for fluid pH 
• Blood culture bottles (if pleural infection suspected) 



     

  

 
 
 
 
 

  



     

  

 

 
 

Exclude contraindications 

Check whether known allergies 

Check for anticoagulant or antiplatelet medications (See earlier Table) 

Clotting Screen and platelet count  

Review imaging 

Ensure competent practitioners and adequate supervision available 

 

Preparation 

Toilet advice (empty bladder for patient and clinician)  

Ensure seating / standing and bed height appropriate and stable 

Remove pager + mobile phone 

Assistant prepared 

Reassure patient 

Pre-procedure analgesia (patient) 

Establish vascular access 

Ensure pulse oximetry and haemodynamic monitoring is available 

 

Arrange equipment (non-touch technique – assistant can perform this) 

Open sterile pack onto procedural trolley 

Open procedural equipment onto trolley  

Prime underwater seal drainage bottle and tubing 

Ensure trolley on correct side for clinician 



     

  

Patient position (Crucial to enhance procedural safety + success)  
 
 
 
Take your time to ensure position is correct and comfortable 

 

Two Options: Reclining or Sitting Forward 

 

Note: Safe Triangle:  
  

    
  
 

Reclining   

 

Allows better access to “Triangle of Safety”: usually optimal insertion site for 

pneumothorax. 

Leaning back in bed at approximately 45-degree angle to horizontal. 

Arm raised and rested behind patient’s head (extra assistance may be needed for this). 

1 pillow to rest patient’s head.  

Patient must be comfortable and steady. 

 

 
 

 

Bordered by: 
1. Lateral border of pectoralis major  
2. Anterior border of latissumus dorsi  
3. 5th intercostal space. 
 



     

  

Sitting / Erect Position 

 

More commonly used for drains being inserted for pleural fluid. 

Insertion site is usually more posterolateral than in the reclining position. 

Sitting + leaning forward, legs over side of bed.  

Use bedside table + pillow for support + to help elevate arms slightly. 

 

 
 

Identify chest drain insertion site  
 
Use of direct ultrasound guidance is mandatory if pleural fluid is involved 
 
Mark the site (e.g. blunt needle cap indentation) 
 
 

 
 
Reminder - Thoracic Ultrasound 
Pleural procedures involving pleural fluid MUST only be performed under ultrasound 
guidance. 

 



     

  

 
Prepare underwater seal and drain connection tubing 
 
Assistant can prepare these components 

Use sterile saline to fill the drain bottle to the ‘fill level’ usually marked and labelled 

(sometimes with volume measure (0mls)) 

Place both on floor, near patient, within easy reach of clinician but ensure drain tubing 

remains sterile – usually drain attachment end kept inside sterile bag (drain attachment end 

must not touch floor) 

 

 

 
 
  



     

  

 
 

 
 
Establish sterile field 
 
Assistant can perform this - Non-touch technique vital 

Open sterile pack  

Pour antiseptic skin wash into small bowl 

Open all individual components and drop carefully into sterile field 

 

 

 

 

NEED TO CAREFULLY CHECK THAT END OF DRAIN FITS TO drain connection TUBING 

This may be with the use of an adaptor (e.g., rocket kits with 3-way tap) 

*It is possible that some ICD models will not connect to drain connection tubing, meaning 

that the end of tubing must be cut off, in order to fit 

 



     

  

Establish Aseptic conditions for clinician and patient 
  
Put on surgical mask + hat  

Wash hands with surgical scrub 

Put on gown and sterile gloves 

Apply antiseptic skin wash via non-touch technique (use applicators) x 3 

Allow skin to dry  

 
(Please also refer to associated video resource on scrubbing and gowning up) 
 

 

 
 
 
Drape the patient  
 
Take care to not touch patient  

Ensure large enough sterile field (including ability to feel and re-assess landmarks without 

contamination) 

Assistant may need to tape corners of drape to patient’s gown etc. 

 

 



     

  

 
Local Anaesthetic  
 

• Infiltrate skin with small bleb of lignocaine using orange needle. Infiltrate large 

enough area to accommodate scalpel incision and suture.  

(at site and slightly superior to site, where suture will be placed) 

• Ensure pincer grip on needle (as shown below) for safety   

• Infiltrate perpendicular + deeper into subcutaneous tissues using green needle. 

Periosteum of underlying rib should be anaesthetised. 

• You may enter the pleural space with green needle – NOTE THE DEPTH 

• Infiltrate into pleura / pleural cavity (majority of lignocaine should be used for 

periosteum, pleura, pleural cavity) 

• Use up to 10mls of 1% lignocaine (For insertion of small drain) 

• Measure the pleural depth against the drain introducer needle + dilator 

(if available- set dilator safety marker accordingly) 

 
 

Caution risk of local anaesthetic toxicity- if you have 2 attempts using 10ml 1% 
lignocaine each try then you cannot give more to an average sized patient 

 

 
  



     

  

 
Please note there will be a degree of individual clinician variation here.  Clinicians may have 

a preferential order for insertion of introducer needle, guidewire and skin incision. All are 

valid, as long as performed in a safe manner.  

Shown below is one approach. For further details, discuss with your supervisor during your 

simulation training. 

 
 
 
Insert Introducer Needle   
 
Attach syringe to needle 

Use safe pincer grip at the appropriate level (as identified earlier e.g. 4cm) 

Steady yourself against patient’s chest wall  

Advance slowly, perpendicularly to the skin, maintaining gentle negative pressure 

Upon accessing pleural space, advance needle 1cm further 

 (helps to prevent accidental loss of tract into pleura)  

Remove syringe and ensure fluid / air coming out of pleural space 

Cover end of needle with thumb 

 

 
, 

 
 
 
 
 



     

  

 
 
Insert Guidewire 

Smoothly advance wire through introducer needle 

No resistance should be felt. Patient may feel wire as uncomfortable if too far in 

Ensure minimum of 10cm of wire remains external to needle 

Remove introducer needle over the wire 

 
GUIDEWIRE MUST BE IN CLINICIAN’S GRIP THROUGHOUT  

 

 
 

 
Incise Skin 
 
Carefully apply scalpel perpendicularly to skin, with straight edge of blade to wire, and 

cutting edge facing away from wire 

Incision should be large enough to accommodate drain diameter 

Incise perpendicularly to skin (horizontal plane), in line with ICS 

Expect mild bleeding / ooze – wipe with sterile gauze 

 

 



     

  

 
 
Dilate Tract 

Advance dilator over wire 

Warn patient to expect mild discomfort 

Anchor skin 

Advance dilator into pleural space, using 90 deg rotation, to level of safety marker 

Remove dilator 

Expect more bleeding / fluid ooze – wipe with sterile gauze 

 

DO NOT FORCE DILATOR: THIS IS ASSOCIATED WITH VISCERAL PUNCTURE, WIRE KINKING 

AND WIRE LOSS.  

Instead check skin incision and ensure adequate. Most failure to advance dilator is due to 

skin traction because of an inadequate incision. 

 

 
 
 

GUIDEWIRE MUST BE IN CLINICIAN’S GRIP THROUGHOUT  
 
 
  



     

  

Insert Drain 

Advance drain over wire 

Ensure that the guidewire protrudes from the end of the drain before the drain 

enters the patient 

Advance drain smoothly over wire, into pleural space 

Depth of approx. 10cm at skin is usually sufficient (depending on patient size) 

Remove guidewire completely 

Remove stiffening rod from within tube 

Ensure fluid / air flowing freely through tube 

Cover end of tube with thumb 

 
 
 
 

 
  



     

  

 

Collect Pleural Fluid Samples  

 

Use 50ml syringe or decant into sterile container 

Place samples in a safe area of sterile field (cover with sterile gauze if needed) 

Transfer samples into lab bottles at end of procedure 

 

 
 
 

Apply Connections 

Attach 3-way tap securely 

Firmly attach connection tubing + underwater seal to 3-way tap 

Ask assistant to take weight of collection tubing 

ENSURE DRAIN IS NOT PULLED OUT OF CHEST 

 
 

 
 

 



     

  

 
Ensure entire system is functional 

Open 3-way tap to ensure fluid draining 

Close 3-way tap and clamp drain once 1- 1.5L of fluid drained 

Close 3-way tap if excessive coughing, patient discomfort after significant volume drainage  

Ensure drainage continues to maximum of 1.5litres in first hour and free drainage after that 

(unless very high volume fluid or patient symptomatic of drainage in which case drainage 

can be stopped and reviewed after an hour) 

Get senior advice regarding ongoing drainage rates 

 

Fluid may drain very quickly (before patient leaves procedure room) so careful attention 

required 

 

NEVER CLAMP (OR CLOSE A TAP ON) A DRAIN FOR PNEUMOTHORAX 

 

 

 
In case of failure to insert drain successfully 

Follow Failed Insertion Guidance in appendix  

 

 
 
  



     

  

 

 
 

Assistant should take the weight of the drain (via the collecting tubing). 

 

Insert simple suture above drain site and secure to drain. 

(1 suture will usually suffice for light guidewire drains) 

 

Apply gauze around drain (to minimize kinking at skin). Either bespoke gauze with tubing 

aperture or make cut into medium size gauze to allow application around tube. 

 

Apply adhesive dressing over gauze. Ideally tegaderm over gauze with mepore around edges 

of tegaderm to ensure secure dressing. Tegaderm allows a clear window to proximal end of 

drain and requires less effort to remove if drain site has to be inspected. A mepore 

‘mesentery’ helps direct force away from insertion point (and is recommended by BTS).  

 

Reinforce any connecting components using “sleek” tape BUT do NOT apply sleek tape to 

patient skin. 

 

 

 

 
 

 



     

  

 
 

Dispose of waste and sharps appropriately 

Ensure patient comfortable and safe 

Provide instructions to patient and nursing staff: 

 

 Patient Instructions: 

Report any new symptoms: breathlessness, pain, pre-syncope 

Mobilising advice – positioning and carrying of drainage bottle (below waist) 

Importance of water seal (in case drain bottle accidentally upturned with loss of seal) 

 

 Staff Instructions: 

General chest drain management + observation forms 

Drainage flow rates (e.g. 1.5L off initially and subsequently 500mls every 4 hours) 

Ensure water seal present at all times 

Inform medical staff when drainage ceases or drain stops swinging 

 

Documentation 

Including appropriate results 

Use stickers or use them as a guideline / aide memoir  

Ensure chest drain chart and drainage guidance for nursing staff documented 

(Refer to Appendix 8 for Procedural Sticker Template) 

 

Other Tasks 

Prescribe regular and PRN analgesia (and laxatives if opiates required) 

Request and review CXR 

Label and send samples to lab 

 

 



     

  

 

 

 

 

 

 

 

 

 

 

 

  

Pleural Fluid Samples Guide 
 
Biochemistry: 
• Total Protein, Glucose, LDH 
• pH (or H+) measurement via ABG machine in ABG syringe 

(only in Laboratory machine) 
 
Microbiology: 
• Microscopy, culture and sensitivity. 
• TB – AAFB + mycobacterial cultures 

 
Pathology: 
• At least 50ml if malignancy considered. 

 
 

Paired Venous Blood 
• Serum Total Protein, LDH and Glucose levels 

 
 

(discuss with local laboratories if unclear) 
 



     

  

 
 
 

 
 
 

Trouble shooting + Potential Complications 
 
Unsuccessful attempt algorithm 
 
Pleural Fluid Patterns 
 
Exemplar Patient Information + Consent Form 
 
Documentation Template 
 
Mastery Assessment Procedural Checklist 
 
References 

 
 
 

  



     

  

Appendix 1: 
 

Trouble shooting guide – FAQs + Potential Complications 
 

 
“Swinging” 
• Gentle movement of fluid back + forth within the collection tubing. 
• Movement is in synchrony with patient’s respiratory cycle. 
• This confirms that the chest drain + collection system is patent. 
• This should be present with all newly inserted chest drains. 
 
“Bubbling” 
• Bubbles visible in the collection bottle. 
• May be intermittent and only reproducible on coughing / movement. 
• This confirms that air is escaping through the collection system. 
• This should be present with all newly inserted pneumothorax drains. 

 
 
 
Ideal Scenario  
 
Chest drain should be swinging freely (+ bubbling if inserted for pneumothorax) 
 
 
 
 
 

  

Potential Scenarios for Pneumothorax Drains 
 
Scenario 1:  The pneumothorax drain is swinging but not bubbling  

• The drain is patent and functioning.  
• The absence of bubbling suggests the air leak has healed.  
• Bubbling can occasionally be intermittent so should be observed for 

a further 24 hours to ensure this is not the case prior to removal. 
• Confirm that lung has re-expanded with CXR. 

 
Scenario 2: The pneumothorax drain is not swinging or bubbling. 

• Ask the patient to cough to see if swinging or bubbling occurs. If not 
this suggests the drain is not functioning.  

• A drain that is not swinging will not bubble so it is impossible to 
determine the status of the pneumothorax.  

• Closely inspect entire system for displacement blockage or kinking.  
• Consider flushing drain to unblock. 

 



     

  

  

Potential Scenarios for Effusion Drains 
 
Scenario 1: The drain is not swinging 

• The drain / collection system is not functioning.  
• The drain may have become dislodged due to the drain not being 

adequately secured following insertion.  
• If the drain remains secure then the drain should be flushed (see 

below). 
• If a drain has stopped functioning because it has been displaced 

then it should be removed and cannot be pushed back into the 
pleural cavity.  

• A drain can be withdrawn to improve function but never inserted 
further into the pleural cavity once the sterile field has been 
withdrawn.  

 
Scenario 2: The drain is now bubbling 

• This suggests the presence of pneumothorax or air leak through 
the pleural cavity.  

• This may be due to pre-existing hydropneumothorax or iatrogenic 
lung injury during insertion of the chest drain.  

• The drain should remain in situ until bubbling has ceased and a 
bubbling chest drain should never be clamped. 

 
Scenario 3: No more fluid is draining 

• Again check for drain patency.  
• Assuming patency your next step depends on whether the drain 

has drained the expected or desired volume.  
• Perform CXR to assess residual pleural fluid volume. Bedside USS 

also useful. 
• Further imaging may be required if you suspect you may only have 

drained part of a multi-loculated collection.  
• Malignant effusions may continue to drain what they are 

producing (often <150ml/24 hrs) and not cease.  
• Before removing a drain in malignant effusion, discuss with a 

senior - pleurodesis may be considered.  
 



     

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Surgical / subcutaneous emphysema 
 
• Surgical emphysema is the abnormal presence of air within the 

subcutaneous tissues. 
• The development of surgical emphysema is an unfortunate but well 

recognised side effect of pneumothorax and intervention. 
• Its presence suggests that the drain is occluded or misplaced. 
• If neither is the case, then this means that the drainage system is inadequate 

to deal with the degree of air leak. 
• The degree of drainage can be increased by applying suction, inserting a 

second chest drain or a larger drain. 
• Other than being uncomfortable it is usually only of cosmetic importance but 

can be distressing for patients and relatives. In the severest of cases this may 
track up to the face and neck and cause airway compromise. It may occur 
during drain insertion due to rapid release of air through the insertion site. 

 
If surgical emphysema develops: 
 
• Ensure that the drain is patent and that there is no air leak at the site of 

drain insertion such as a port in the drain sitting in the chest wall. 
• Inspect the drain entry site to ensure the drain is sealed tight within this. 
• Ensure the patient has adequate analgesia and observe to ensure there are 

no signs of airway compromise. 
• Usually subcutaneous emphysema requires no additional treatment and 

resolves over a few days. 
• Get senior help urgently + consider cardiothoracic referral. 
 



     

  

 

Suction for chest drains 

 

• In pneumothorax, a persistent air leak with or without re-expansion of the lung is 

the usual reason for consideration of the use of suction. It is arbitrarily defined as 

the continued bubbling of air through a chest drain after 48 h in situ.  

• The theory that underpins the role of suction is that air might be removed from the 

pleural cavity at a rate that exceeds the egress of air through the breach in the 

visceral pleura and to subsequently promote healing by apposition of the visceral 

and parietal pleural layers.  

• It has been suggested that optimal suction should entail pressures of 10 to 20 cm 

H2O (compared with normal intrapleural pressures of between _3.4 and _8 cmH2O, 

according to the respiratory cycle).  

• High-volume low-pressure systems are recommended either through mobile pump 

attachments or wall suction units with low pressure adaptors. 

 
 
 
  



     

  

  

How to flush a drain 
 

A simple but underperformed procedure. Regular flushing may be 
required in heavily blood stained effusions or empyema to prevent tube 
blockage. It is also required as mentioned above to check drain patency 
when a drain has stopped swinging or draining. 
 
Equipment: Sterile swab 
                    Sterile gloves 
                    Drain clamps (x2) if no 3-way tap  
                    30ml syringe with 30ml sterile saline 
 
• Take cap off 3-way tap connector leaving 3-way tap closed to the port 

for the syringe.  
• Wipe port with sterile swab.  
• Attach syringe (filled with 30ml sterile saline).  
• Turn the 3-way tap to ‘off’ to the drain bottle. 
• Attempt to aspirate from the pleural cavity (this may not work). 
• Gently flush fluid into pleural cavity through drain asking the patient 

to report any discomfort and observing for any resistance that can be 
overcome.  

 
Notes re Flushing 
• Pain during this procedure suggests the drain tip may be sitting in the 

soft tissue of the chest wall.  
• Drains larger than 12F may not come with three way taps and when 

flushing, the chest drain and connective tubing should both be 
clamped during separation. The syringe (catheter tip) should be 
connected directly to the chest drain and the clamp can be released 
for flushing. After flushing, the drain should be clamped again before 
reconnecting with tubing and removing both clamps. Following 
flushing observe drain function. 

 



     

  

 
When should a chest drain be removed? 
 
A chest drain should not be left indwelling longer than absolutely necessary.  
 
Chest drains should be removed when 

1) A pleural effusion has been drained (Fluid drained <200ml/24hrs)  
2) A pneumothorax with cessation of bubbling > 24hrs 
3) After pleurodesis of a malignant effusion (see separate guide) 
4) Drain is non-functioning (covered above) 

 
 
What if a drain falls out? 
 

• Ensure the drain is removed properly, the drain site is clean, is sutured and dressed 
appropriately.  

• Does the drain need replaced? In the case of an unresolved pneumothorax the 
answer is almost certainly yes. This decision should be made promptly with senior 
guidance. 

• If a chest drain needs re-sited never do so through the original incision.  
• With pleural effusions it will depend on how much residual fluid there remains in the 

pleural space and why it is there. It may be unacceptable to site a further drain to 
drain a small residual collection of fluid particularly in a malignant effusion unless 
there is a strong desire for pleurodesis.  

• If the effusion is due to pleural infection the decision is based on volume of residual 
fluid and presence of ongoing sepsis and is best guided by a respiratory specialist. In 
the vast majority of pleural effusions a decision on whether the drain needs replaced 
can be delayed until working hours. 

 
Removing a chest drain 
 
Clinicians must observe a chest drain being removed by a competent clinician before 
performing the removal themselves. 
 

• A chest drain should be removed either while the patient performs valsalva 
manoeuvre or during expiration with a brisk withdrawing movement. 

• Remove all dressings. 
• Clean the skin. 
• Remove any existing anchor sutures. 
• Rehearse breath-holding with patient. 
• Quickly remove drain from chest. 
• A suture should be placed and a dressing applied. Arrangements should be made for 

the suture to be removed in <5 days. 
• Dispose of clinical waste and sharps appropriately. 

 



     

  

Appendix 2: 
Unsuccessful Attempt Algorithm 

 

 

Appendix 4: Failed Chest Drain Guidance 
 

 
 
 

 
 
 
 
 
      
 
 
 
 
 

Initial Approach – Reclining or Sitting Forward 
 

 

 

Still Unsuccessful - Get Senior Help  
 

Double check all Procedural Phases 
 
• Repeat Bedside USS 
 
• Re-evaluate surface anatomy 
 
• Identify source of error 

o Patient Position 
o Pleural Depth 
o Angle of needle to skin (must be perpendicular) 
 

• Re-position patient +/- clinician 
• Ensure seating and bed height correct 
 
 
 

Repeat introducer needle insertion after correcting error 

No more than 3 
attempts 

+ 
Ensure patient 

comfort 

 



     

  

Appendix 3: 
Pleural fluid parameters + patterns in some common disorders [6] 

 
Transudate VS Exudate 

In patients with normal serum protein: 
Pleural fluid < 30g/L = Transudate  Pleural fluid > 30g/L Exudate 
Pleural Fluid 25-35g/L = Borderline OR in patients with abnormal serum protein apply Light’s 
Criteria 

Light’s Criteria 
Pleural Fluid is exudative if it meets one of the following criteria: 

 
Ratio Exudate 

Pleural Fluid Protein/Serum Protein Ratio > 0.5 
Pleural Fluid LDH/Serum LDH Ratio > 0.6 

Pleural Fluid LDH/ Upper Limit of Normal Serum LDH >2/3rds 
 
Caution – can falsely identify transudates as being exudates (25% of Light’s identified 
exudates will be transudates) e.g. patients with partially treated HF on diuretics.  
 

Exudative Effusions 
Cause Notes 
Parapneumonic 
Effusion 

Occur in up to 40% of patients hospitalised with bacterial 
pneumonia 
Simple – clear, sterile fluid, normal pH, glucose, LDH 
Complicated –fluid infected but not yet purulent – pH<7.2, 
glucose <2.2 & LDH >1000IU/L 

Empyema Pus in pleural space, turbid/cloudy 
pH<7.2, glucose <2.2 mmol/L & LDH >1000IU/L 
gram stain/culture may be +ve 

Malignancy Commonest exudative effusion in patients > 60 yrs. 
Can be bloody, low pH associated with higher sensitivity of 
pleural fluid cytology but poorer prognosis 

Pulmonary Embolism Under-recognised complication / presentation of PE 
Rheumatoid Low glucose typically < 1.7mmol/L. Can masquerade as empyema 

(occasionally very low pH) 
 
 

Transudative Effusions 
Cause Notes 
Left Ventricular 
Failure 

Investigate if atypical features – frequently complicated by 
pulmonary embolism (up to 1/5th cases at autopsy) 

Cirrhotic Liver Disease Majority right sided, ascites often present. Remove ascites & 
treat hypoalbuminaemia 

Hypoalbuminaemia Malnourished / Chronic inflammatory disease / Critical care / 
Liver Disease / Chronic Renal Disease.  



     

  

Appendix 4: 
Example of Chest Drain Patient Information and Consent Form 

 
What is a Chest Drain and What does it Do? 
Sometimes air, blood, fluid or pus can gather in the space between the lung and the chest 
wall. This is called the pleural space. A chest drain is a sterile plastic tube that allows these 
abnormal contents to be drained from the pleural space. Inserting a chest drain usually takes 
about 30 minutes. 
 

 
 

What happens before chest drain insertion? 
The doctor will decide the best position to place the chest drain, normally using an ultrasound 
scan to identify an appropriate site between your ribs. The area of skin will be cleaned with 
antiseptic wash. The doctor will then inject local anaesthetic under your skin to freeze a small 
area of skin. 
 
What happens during chest drain insertion? 
Next, the doctor will insert a sterile needle between two of your ribs, into the pleural space. 
A guide wire will be threaded through this needle into the pleural space. The needle is then 
removed, the small hole between the ribs is widened and the plastic tube placed into your 
chest.  The tube is then connected to a drainage bottle containing water. The tube is then 
secured with a stitch and adhesive dressings onto your skin.  
 
What happens after chest drain insertion? 
You will normally go for a chest X-ray so the doctors can check the position of the drain. You 
will receive painkillers as the drain might be uncomfortable. 
You must press your buzzer to get help if you experience more pain, difficulty breathing, light-
headedness or any other concerns. 
  
What problems might occur?  
There is a small risk of bleeding and infection but every effort is made to reduce the risk of 
this happening. Some patients experience swelling beneath the skin, which is usually 
harmless. Rare complications include puncturing other organs + damage to the nerves of the 
chest wall. The clinical team are happy to discuss any of these further should you wish to. 
          

  Consent Declaration 
I have read the information above, discussed any other concerns with the clinical 
team and agree to proceed with chest drain insertion. 
 
Patient Signature    Print Name:    Date: 
 
Clinician Signature:   Print Name:    Date: 

Patient Details / Sticker 



     

  

Appendix 5: 
Chest Drain Procedural Sticker / Documentation Template 

 
  Pleural Procedure 

  
Date:  Time:   Place: 
 
Clinician + Grade:     Supervisor: 
 
     Informed Consent / AWIA    ¨ 
 
    Indication: 
 
     
    Contra-indications Excluded  ¨ 
USS Thorax Findings:  
 
Asepsis  □      Local Anaesthetic:       
 
 
    :   
 
 
 
 
 
 
 
 
 
 
 
 
Samples     Appearance: 
Biochemistry □     Microbiology □   
Pathology □  AAFB  □  
pH □ Other: 
 
Paired venous blood (Protein / Glucose / LDH) □         
 
Difficulties / Complications / Deviations from standard practice:  
 
 
 
 
 
 
 
 
 
 
Signed:    Print Name:   Pager: 
 
 
 
 
 
 
 

Procedure / Technique 
 
Aspiration ¨  Guidewire Drain ¨  Blunt Diss. Drain ¨ 
 
Site:  Site:    Site: 
 
Needle    ¨  Size:    Size: 
 
Cannula  ¨  Depth:    Depth: 
 
Safe-T-Centesis  ¨  Sutured+Dressed ¨  Sutured+Dressed ¨ 
 
Volume Aspirated:  

Post Procedural Care 
• CXR Requested  ¨ CXR Reviewed  ¨ 
• Analgesia prescribed  ¨ 
• Fluid volume to be drained before clamping: 
• Drainage Rate: 
• Chest Drain Observation Chart ¨    



     

  

Mastery Assessment Procedural Checklist 
Chest Drain (Guidewire) 

Date:  Name:    Grade:    Tutor: 
Session:  Hospital:   Unit:  
 

Skill Phase + Component Start 
Yes 

Start  
No 

End  
Yes 

End 
No 

Phase 1 – Preparation + Positioning 

**Identifies correct patient and lists contra-indications      

**List core consent topics      

**Lists essential equipment + ensures trained assistant present      

Describes optimal position     

Optimises ergonomics (seat / bed height / spread of equipment)     

Identifies + marks insertion site (Triangle / USS if effusion)     

Phase 2 – Procedural Pause 

**Performs final equipment check     

Performs 3-point check: Patient, Assistant and Clinician     

Phase 3 – Asepsis + Anaesthesia 

**Puts on surgical Mask + Hat / Washes Hands / Gown + Sterile Gloves     

**Applies antiseptic skin wash + allows to dry (non-touch)     

Drapes the patient (non- touch +/- tape by assistant)     

Infiltrates LA+ Measures pleural depth      

Phase 4 – Insertion 

** Inserts introducer needle (double-handed, pincer grip)      

** Inserts guidewire      

** Incises skin      

** Dilates tract      

** Inserts drain to correct depth (at least 10cm)     

** Applies connections + ensures system is functional     

Phase 5 – Anchoring + Dressing 

** Inserts suture to secure drain     

Describes securement of drain with gauze & adhesive dressings     

Phase 6 – Completion + Global Points 

Describes aftercare: CXR / Analgesia / Staff + Pt instructions / Documentation     

** Maintains control of guidewire throughout     

**Demonstrates safe sharps management throughout     

**Maintains asepsis throughout     

Demonstrates effective communication with assistant throughout     

Total Score              / 25              / 25 

 
Summative Assessment Y N 
**All critical safety items passed?   
Final score ≥ 21?   
Would you be content for this learner to proceed to directly supervised clinical practice?   
Ask the learner; would they be content to proceed to directly supervised clinical practice?   
	

• YES to all items: Proceed to Directly Supervised Clinical Practice o 

• NO to any item: Return for another session  	 	 o 

Comments 
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