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The Newcastle upon Tyne Hospitals NHS Foundation Trust 

 

Guidelines for the Use of Lumbar Drains in Adult Patients in Critical Care 

 

1  Introduction 

Lumbar drains (LDs) are closed sterile systems that allow the drainage of CSF from 
the subarachnoid space. 
 

2  Guideline scope 

This guideline is designed to guide the management of lumbar drains in adult critical 
care.  

 

3 Guideline 

 

Indications for Insertion of Lumbar Drain  

Primarily CSF drainage 

- to reduce CSF leakage from a separate site 

- for the management of communicating hydrocephalus 

- to reduce CSF pressure 

- drain blood from subarachnoid space (reduce vasospasm) 

- to improve spinal cord perfusion in Thoraco-Abdominal Aortic surgery 

 

Contraindications 

A. Relative contraindications 

• Coagulopathy (INR > 1.5), active bleeding, or severe thrombocytopenia (<80,000) 

• Brain abscess 

 

B. Absolute contraindications  

• Increased ICP (excludes documented pseudo¬tumor cerebri patients) 

• Unequal pressures between the supra- and infra-tentorial compartments 

• Infected skin over the needle entry site 

• Spinal epidural abscess 

• Intracranial mass 

• Obstructive noncommunicating hydrocephalus 

• Spinal arteriovenous malformation 

Insertion Procedures 
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Location 

LDs may be inserted out of theatre but the insertion procedures should conform to 
the standards of theatre (Surgical ANTT) 

 

Infection Control 

This should include hand washing, sterile gloves, sterile gown, hat, mask, 
appropriate skin preparation and sterile drapes around the injection site. Skin 
preparation should be performed with 0.5% Chlorhexidine Gluconate w/v in 70% 
alcohol and povidone iodine (not 2% chlorhexidine [Chloraprep]) and this should be 
left to dry for 2-3 minutes. 

 

Peri-operatively 

1. The LD should be connected to the drainage system using a strict surgical ANTT 
before the sterile field is broken. The drainage system must be securely fas¬tened to 
a location that will not cause pres¬sure to be placed on the tubing with minor position 
changes or allow the drainage unit to fall and cause sudden overdrainage. All 
connections in the drainage system and tubing should be tight. All ports should have 
a closed cap or luer lock adaptor to prevent leakage and decrease the possibility of 
infection. 

 

2. If infection suspected a baseline CSF sample should be sent immediately after 
insertion to microbiology and biochemistry for gramstain, microscopy, culture and 
sensitivity, protein and glucose.  

 

3. The catheter and connecting tubing should be clearly labelled as containing CSF 
to prevent accidental intrathecal injection. 

 

4. It is the responsibility of the inserting doctor to give instructions on the level at 
which the drain is to be initially set or the amount of drainage required each hour. 
This should be documented in addition to what the zero reference point (external 
auditory meatus/left atrium) should be and which scale should be used 
(lumbar/ventricular.)  

 

Management/Care Plan 

 

1. The LD set must hang from a separate dedicated intravenous pole. 

2. As described above, the drain is set by the medical staff at a predetermined level 
above the zero anatomical reference markers. The literature does not currently 
support one anatomical zero reference point for LDs. Typically for neurosurgical 
patients this the intraventricular foramen of Monro (IFM) the nearest external marker 



Page 3 of 10 

correlating with this is the external auditory meatus for neurosurgical patients and the 
heart (4th ICS, MCL) for patients having thoraco-abdominal aortic surgery. 

3. Measurement is to be achieved with the use of a spirit level or laser dependent 
upon the drainage system used. 

4. Re-zero the drain when the patient’s head position is altered, which may affect the 
drainage. 

5. Maintain a closed system at all times. Ensure that only essential breaches occur 
(i.e. when the system is changed or taking CSF samples.) 

6. All patients must be monitored using the Glasgow Coma Scale. The frequency of 
the observations will be dependent upon their clinical condition of the patient but at 
least 2 hourly. 

7. Drainage is recorded on the fluid balance area of the observation chart. 

Record the following: 

• Amount 

• Colour of the CSF 

Inform the medical staff /nurse in charge of any significant changes in the drainage 
amount: i.e. 

• An increase in the hourly rate by more than 10mls 

• An increase of volume by 30mls in one hour 

• Sudden drainage of frank new blood or new blood staining 

8. Observe the system for patency if no drainage occurs. Look for swinging in the 
fluid level in the line. Observe for blockage, kinks or closed 3 way taps. If the drain is 
blocked contact the medical staff immediately.  

9. When transporting the patient, the LD system must remain switched on at the 
prescribed level and not laid in the bed. With medical staff agreement, drain can be 
switched off and laid in the bed but drip chamber must be emptied first to avoid 
backflow into the ventricle. 

10. The exit site must be dressed with an occlusive dressing at all times. 
Transparent dressings may stay in place as long as they are clean, dry, and intact. 
The dressing should be changed when soiled and/or becomes loose using a surgical 
ANTT. Any wetness of the dressing must be reported to the medical staff. Observe 
for signs of infection; redness, swelling, discharge around the entry site. Record the 
patient’s temperature at least 4 hrly. Report any pyrexia to the medical staff. 

11. Ensure that the drain is clearly labelled as CSF containing and do not inject any 
drugs into it.  

 

Cautions 

Patient position 

Changes in patient position will alter the rate of drainage which may cause 
complications. Patients should be nursed with the head of the bed at no greater than 
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300.  If the patient develops headache, neurological symptoms or CSF becomes 
blood stained, they should be assisted to a flat supine position. 

Before rolling or assisting the patient to change position clamp both three-way taps 

off to the patient. Patients may turn from side to side  

• with¬out significant impact on drainage un¬less the catheter is found to be 
positional. 

• Check that drainage tubing is free of obstruction and there is sufficient slack 
to minimise the risk of catheter displacement. 

• As soon as the patient is comfortably positioned and the head of the bed is at 
300 then open the three-way taps to both the patient and the drainage system. 

Do not mobilise the patient unless the patient has remained stable with the drainage 
system clamped and only if a senior doctor is in agreement.  Patients should use a 
bed pan rather than the commode while the CSF drain is in situ. 

 

LD Troubleshooting 

A. Breach in the sterile system 

1. Consider the system no longer sterile if disconnection occurs. 

2. Turn the 3 way tap closest to the patient “off” to the patient or clamp the catheter 
to close off the system, inform doctor.  

3. Prepare replacement drainage system, consider removal of LD. 

 

B. Blockage of tubing 

• Blockage of the catheter is indicated by a lack of drainage of CSF or a lack of 
oscillation of the CSF meniscus in the drainage system with respiration and no 
drainage when system is lowered further. 

• A senior doctor should be contacted to review urgently to decide on flushing 
or replacement.  

• If the line requires flushing this should be performed by a trained competent 
health care practitioner. This procedure requires surgical ANTT. 

 

C. Excessive CSF drainage 

• Normal CSF production is 20-25ml/hour 

• The system should be set at the correct zero reference level in relation to the 
patient land¬mark. If draining for a specific volume, raise the collection system and 
reassess the drainage rate. 

• Monitor the patient’s neurologic examination and report any changes. 

• Notify the physician if excessive drainage persists or if neurologic change 
occurs. 

• Sudden onset or worsening of headache should alert the nurse to assess for 
excessive CSF drainage. 
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• Position changes of the drain or patient can change the amount of CSF 
drainage  

• Overdrainage of CSF may result in tension pneumocranium, central 
herniation, or sub¬dural hematoma by causing a collapse of the ventricles and 
increased negative pressure leading to rupture of veins in the dura. 

 

 

 

D. Headache 

• 25% of patients with CSF drainage system develop headache 

• Assist the patient into flat, supine position on bed. 

• Check drainage chamber for patency / excessive drainage.  

• Alert anaesthetist. 

• Give prescribed PRN analgesia. 

 

E. Limb weakness 

• An emergency – see intradural haematoma below. 

• Alert doctor immediately. 

F. Reduced GCS 

• An emergency – see tension pneumocranium, herniation, subdural 
haemorrhage below. 

• Alert doctor immediately. 

• Check drainage chamber for patency / excessive drainage. 

• Commence hourly neuro observations. 

• Assist the patient into flat, supine position on bed.  

Management of LD complications 

A. Bacterial colonization and infection 

• The frequency of colonization and infection increases every time the system is 
opened, irrigations are performed, or the LD is left in place for more than 5 days. 

• Signs of infection may include cloudy or discoloured CSF, fever, neck stiffness and 
altered mental status.  

• If infection is suspected then a CSF sample should be sent for laboratory analysis 
urgently (refer to Sampling Technique, p7) and appropriate antimicrobials 
commenced after discussion with a microbiologist pending culture results. 

• Consideration should be given to early removal or exchange of the lumbar drain. 

B. Nerve root irritation 

• Transient lumbar nerve root irritation has been described in 14% of patients in one 
re¬port  
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• Irritation may be due to catheter postitioning. 

• Notify the doctor immediately, they request a change in position, withdraw or 
remove the catheter, and order analgesics. 

C. Tension pneumocranium 

• Excessive and rapid drainage of CSF can lead to simultaneous siphoning in of air 
through fistulas that are communicating with air si¬nuses. 

• This is a life-threatening situation and requires immediate drain clamping  

• Symptoms include a sudden decreased level of consciousness and focal 
neurologic deficit such as unilateral weakness  

• Treatment includes occlusion of drainage tube, placing the patient in supine 
position, high flow O2 (100%)  

E. Herniation 

• Inadequate drainage of CSF may result in in¬creased intracranial pressure and 
downward shift of intracranial contents. 

•Symptoms include decreased level of con¬sciousness, irritability, and change in 
neuro¬logical status (i.e., paresis, abnormal breathing pattern, change in pupil size  
and reactivity). 

•Treatment includes occlusion of drain, hyper¬ventilation, and lowering of the head 
of the bed per physician order. 

F. Subdural hemorrhage 

• Overdrainage of CSF can cause ventricle col¬lapse and increased negative  
pressure lead¬ing to rupture of veins, which can the lead to subdural hematoma  

• Symptoms include change in level of con¬sciousness and change in neurological 
exami¬nation and bloody drainage in the system. 

• Treatment includes notifying the healthcare provider, occlusion of drain per 
physician or¬der, and continued monitoring of the patient. 

G. Intradural hematoma 

• Intradural hematoma has been reported as a complication at the insertion site of LD 
catheters in thoracic abdominal aortic aneu¬rysm repair (incidence rate 3.2%; 
Weaver et al. 2001). It may occur following drain removal. 

• Symptoms include progressive lower extrem¬ity weakness, loss of reflexes, and 
decreased muscle tone. 

• Treatment includes immediate notification of the doctor and MRI to confirm the 
diagnosis. 

H. Retained catheter 

• Assess for intact catheter tip upon removal and report immediately to physician if 
catheter tip is not intact. 
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Sampling Technique  

 

2 competent members of staff. (One “sterile sampler”, one “clean assistant”) 

Dressing trolley 

Sterile Dressing pack 

One 10ml syringe  

Sterile universal container x2 

Grey topped vacutainer bottle. 

Sterile gloves x 2 pairs (if not in dressing pack) 

0.5% Chlorhexidine Gluconate w/v in 70% Alcohol spray. 

New sterile cap for injection port 

 

1. Clean trolley with universal sanitising wipe and allow to air dry.  

2. A surgical ANTT must be adhered to at all times. 

3. Sample must be taken from the “sampling” port below the drain chamber.  

4. Assistant opens outer wrapping of dressing pack. 

5. Sampler opens inner sterile wrapping to expose contents of pack and create 
key part. 

6. Assistant provides equipment required for procedure using principles of 
ANTT. 

7. Sampler applies sterile gloves from dressing pack. 

8. Assistant removes bung using a standard ANTT, sprays sampling port at 3 
way tap with 0.5% Chlorhexidine Gluconate w/v in 70% Alcohol and allows to dry 
(The exposed, open port of the patient line 3 way tap is a 'key-part' in this 
procedure.) 

9. Attach 10 ml syringe to port and turn 3 way tap off to the drainage bag and 
aspirate CSF. Return sampling port 3 way tap to off position facing drainage 
chamber. 

10. Apply sterile bung 

11. Place 2mls of CSF in each of 3 containers. One universal container should be 
sent for microscopy, gram stain and C&S. A universal container and a grey topped 
vacutainer bottle should also be sent to biochemistry for protein and glucose. 

12. Dispose of equipment inline with trust waste management policy. 

 

 

 

 

Freeman Vascular Patients 
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Medtronic “Becker” Drainage System 

 

 

 

Zero point 
Keep this 
three-way 

tap level with 
the patient’s 

heart 

Drain level  

This should be set  

to the prescribed 
height (cm). 

Slide Clamps 
Only open these 
when three-way 
taps are closed 

“off” to the 
patient.. 

Collection bag 
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RVI Neurosurgical Patients  

The Medtronic “Duet” Drainage System 

 

 

Ensure dial set to 
display lumbar cm 
H2O unless ventricular 

requested 

CSF access 
3 way tap 

System 3 
way tap 

Sampling 
Port 3 way 
tap 
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5  Training, Implementation, Resource Implications 

6 Monitoring Section 

Where appropriate, this should include what will be monitored i.e. the content of the 
audit, who will gather this information, which group it will be presented to and the 
frequency at which this will occur e.g. 

Compliance with this guideline will be monitored by periodic audit using the audit tool 
attached as appendix 1 by (staff role).The audit data will be reported monthly to the 
(identified) group which will review the report, identify any actions required to 
improve compliance and monitor these actions through to completion.  

The audit tool should be included as an appendix to the guideline. 
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