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After this seminar you’ll know

• When LP is indicated

• What info to obtain from LP

• How to interpret results of LP

• Adjust management according to LP

• Absolute contraindications

• Practical considerations



Contraindications Logistics

Clinical scenarios

Opening pressure
Inspection

WeaknessConfusionHeadache

Lactate

Cell count, differential
Gram stain
Routine culture

Protein, 
glucose

Oligoclonal
bands

PCRSerology

S-100b 
14-3-3 
RT QuIC

SAH*

Info from LP

CVST* IIH* meningitis encephalitis GBS

Xanthochromia

Cytology

Routine

Routine + PCR

Routine 
Routine + 
xanthochromia

Venogram
+/- LP

Routine +/-
PCR
Serologies
Cytology
OCB

Consider
Atypical infectious (stains, cultures, serologies, PCRs)
Inflammatory (OCB, ACE, VGKC, paraneoplastic)
Malignancy (cytology, haematological vs solid)
Prion

6-25 mm H2O
Clear, colourless

Lateral decubitus
Manometer
Cutting needle
Relaxed patient

Blood 
glucose

Time & place
Practitioner & Patient
Manometer, samples, needles

Spectrophotometry
12h – 2/52 post SAH
protect from light 
sent straight to lab 
bilirubin peaks at 48 
hours until 2-4/52
False +ve if
csf p >1.5g/L, 
serum bili >150µmol/L

CSF p 0.2-0.4g/L

Higher in diabetes, 
traumatic tap (0.01 
g /L per 1000 
RBCs/µL) and SAH

CSF/blood glc >50%

<6 WCC&RCC
<4 polymorphs

False –ve if >60min post LP 
Subtract 1 WC for every 
500 to 1500 RBCs if 
traumatic tap

*Only after cranial imaging

Other culture

“Routine”

●Gram-positive diplococci suggest pneumococcus
●Gram-negative diplococci suggest meningococcus
●Small pleomorphic gram-negative coccobacilli suggest Haemophilus
●Gram-positive rods and coccobacilli suggest listeria

Other stain



Case 1

• 62, male, recent holiday to Portugal, became 
"fluy“, headache, confusion, neck stiffness, 
fever

• No PMH/DH

• Exam: confused, neck stiffness, else nad

• ?Diagnosis

• Meningoencephalitis 



?Management

• Routine bloods, blood cultures, CXR, MSU

• CRP 300

• Aciclovir iv

• Ceftriaxone iv

• Amoxicillin iv

• ?Neuroimaging

• ?LP



Test	 Normal	 Bacterial	 Viral	 Tuberculous	 Fungal	
Opening	
Pressure	(cm)	

10-20	 High	 Normal	 High/very	
high	

Very	high	

Cells	 <5	 100-50000	
(neutr)	

5-1000	
(lymph)	

5-500	
(lymph)	

0-1000	
(lymph)	

Protein	(g/L)	 <0.45	 >1.0	 0.5-1.0	 1.0-5.0	 0.5-2.0	

Glucose	(%	of	
plasma)	

50-66	 <40	 50-66	 <33	 30-50	

	



What next?

• HIV

• Meningo- and Pneumococcal PCRs in blood and CSF

• Viral PCRs in CSF

• Throat swab - for meningococcal culture

• ?source/spread of infection

• > cxr/ct body, review ct head (?sinusitis/mastoidits), 
cardiac echo, MRI brain and spine

• ?what if no organism/source found and not improving

• > repeat LP and investigate for other causes of 
meningitis



Progress

d/w med micro: add Vancomycin 1.25g bd iv



Progress



Progress 

• Worse: more septic: admitted to HDU

• What next?

• > repeat CSF





What next?

• ?Focus of infection

• ?Spread of infection

• ?Treatment

• Switch to Flucloxacillin 2 grams 4h’ly iv plus 
oral Rifampicin 600mg bd

• TTE negative >TOE 

• MRI head/spine 

• iv antibiotics - 4 to 6 weeks





Spinal surgeons

• Aspen collar and X ray c spine in collar 

• CT c spine (bone integrity)

• Document neurological examination

• 3 months of two iv antibiotics (long line, home iv)

• CRP twice weekly

• Should remain inpatient until the above are done 
and his CRP improves further –update us

• We will review in clinic, in the meantime liaise via 
on call registrar



• 12/52 hospital at home

• Rifampicin 600mg bd

• Flucloxacillin 2g 4h > Teicoplanin 1000mg od



Learning points

• Confirm organism and investigate further as 
suggested (here staph infection suggests deep 
focus which needs to be screened for)

• Take specialist microbiology advice



Case 2

• 53, female, acute confusion and headache, no fever

• PMH: Right nephrectomy, IBS, chronic back pain, R mastectomy, 
grade 3 invasive ductal carcinoma with lymph nodes

• Recent admission with AKI and confusion after 3 cycles chemo
• CT head: nad, MSU coliforms: co-amoxiclav
• Mild left hydronephrosis > stopped naproxen, urgent left PCN > UE 

improved, confusion settled, chemo postponed , discharged

• Diagnosis?
• Meningoencephalitis vs systemic delirium



Management?

• ?Treatment

• >CNS infection rx

• Investigations

• Systemic screen

• ?Neuroimaging

• ?LP



Systemic bloods, 
cxr, msu all nad



Management 

• ?Change/addition of treatment

• ?Further investigations

• MRI brain





Progress 

• No improvement

• Viral PCRs in CSF and CSF culture negative

• ?stop Aciclovir/Ceftriaxone

• ?Further/repeat tests

• >other infectious, inflammatory, malignant,…

• ?Change in treatment

• >other antimicrobial, anti-inflammatory,…



• Systemic metabolic, infectious and 
autoimmune all negative

• Autoimmune and paraneoplastic encephalitic 
sent

• Repeat CSF, include cytology and oligoclonal
bands



DDAutoimmune encephalitis
Paraneoplastic encephalitis



2nd CSF

Cytology:
The specimen contains scattered large cells wilt cytoplasmic processes and round bland nuclei. 
Occasional mitoses are seen. The appearances are suggestive of reactive ependymal cells. 
Overt malignant cells are not seen. 
CSF - Reactive ependymal cells. 



What next?

• Further/repeat tests?

• Change/addition of treatment?



3rd CSF



Progress

• “The specimen is cellular and contains numerous 
atypical epithelial cells in a background of reactive 
lymphocytic infiltrate. Immunohistochemical stains 
reveal positive CK7, E-Cadherin and AE1/AE3. In view 
of  history of breast carcinoma, the appearances are 
consistent with malignant meningitis secondary to 
primary breast carcinoma”

• Transfer to Christie’s for it chemotherapy



Learning point

• If initial investigations negative, consider 
further investigations in the clinical context, 
here breast cancer (CSF cytology, repeat 
samples required)



Case 3

• 28 year old lady presents with 6 week history 
of headache

• Occasionally gets transient loss of vision on 
coughing / straining

• No relevant PMH

• On examination – BMI 32. General exam 
otherwise normal

• Neurological Exam normal except fundoscopy





CT brain normal



Lumbar Puncture

• Opening pressure 42 cm CSF

• WCC <1

• RCC <1

• Protein 0.35 g/l

• Glucose 3.2 mmol/l

• Diagnosis?



Diagnosis and Management

• Diagnosed as IIH

• Treated with acetazolamide building up to 
500mg bd

• Visual Field Assessments



Sudden Deterioration



Learning Points

• Investigation and management of IIH

• Never forget Venous Sinus Thrombosis



Case 4

• 23 year year old lady

• Shortly after wakening developed severe 
sudden onset occipital headache

• Went to work (office) but headache became 
increasingly severe and by lunchtime could 
not cope with headache and attended A&E

• On examination – some neck stiffness. Neuro 
exam otherwise normal



A normal CT does not exclude subarachnoid hemorrhage. If there is clinical suspicion
then a lumbar puncture is recommended



Lumbar Puncture

• Traumatic procedure

• Slightly blood stained

• WCC 1 

• RCC 896

• Protein 0.4 g/L 

• Glucose 3 mmol/l

• Spectrophotometry shows oxyhaemoglobin peak
‘Oxyhaemoglobin can mask bilirubin therefore SAH 
cannot be excluded’



Oxyhaemaglobin (possibly just traumatic tap)

Bilirubin (red cells been there for hours)



Progress

• MR Angiogram showed small (3mm) 
aneurysm

• Do we operate?

– Risk of aneurysm treat (surgical or endovascular)

– 5-10% risk of stroke / death in some studies.



Thunderclap

Thunderclap headache



Learning Points

• Thunderclap headache – what this term 
means

• Dangers of over-investigating SAH

• Understanding CSF spectrophotometry



Case 5

• 73, female, acute confusion
• PMH: ME, hysterectomy
• DH: nil
• No alcohol

• o/e pyrexial, Sats 96% on 2L, BP  134/80, BM 6.4
• HS clear, no splinters
• Chest bibasal crackles
• Abdo soft
• FROEM, pupils equal, no focal weakness
• Disorientated, cognitive slowing, answering questions
• Mild photphobia, neck stiffness 
• No asterixis

• ?Diagnosis/management 



Progress 

• “treat as CAP +/- meningoencephalitis”

• Bloods nad

• CXR - hazy left base

• CT head + Lumbar puncture thereafter

• IV ceftriaxone 2g BD + aciclovir 10mg/kg

• Blood cultures, urinalysis

• ABG - for completeness





What next?



• HSV type 1 detected by PCR in the CSF

• Further management?

• Continue IV aciclovir 10mg/kg TDS

• Continue ceftriaxone and amoxicillin until 
culture results available, if negative stop

• 14 days IV aciclovir, then repeat CSF, if HSV 
PCR negative stop, if positive give another 
week and repeat CSF



After 3/52 iv Aciclovir

• Progression with OT/ PT limited by Chronic ME 
and fatigue following period of sickness 

• Awaiting stairs, husband and family happy for 
her to return home as best environment 

• MEWS 0 

• No concerns, MFFD 

• …

• ?Cognitive function



1.5 moths later

• Re-admitted with poor balance, confusion

• o/e

• Disoriented, headache, pyrexial

• Cranial nerves, limbs nad

• No motor features to suggest seizures

• Diagnosis/management?



Progress 

• ?Recurrence vs new CNS disease

• ?Treatment

• Cover for CNS infection

• ?Neuroimaging

• ?LP

• Observe for seizures



What next?





What next

• HSV, VZV, enterovirus, parechovirus, CMV and 
EBV PCRs > all -ve

• What next?

• Complete 3 week course of iv Aciclovir

• Further/repeat tests?



Autoimmune and paraneoplastic



Other



Progress

• Clinically unchanged

• Methylprednisolone 1g od iv for 3/7

• Then Prednisolone taper

• ivIG 0.4g/kg/day for 5 days

• Remains clinically unchanged

• ?Final diagnosis



Learning points

• Repeat LP in HSV PCR +ve encephalitis to 
demonstrate CSF has become negative

• Establish clear cognitive baseline

• If suspicious of HSV encephalitis despite 
negative PCR then give full treatment course

• Investigate for other diagnoses at the same 
time



Case 6

• 58, male, truck driver
• PMH asthma
• DH nil
• No hx from pat, accord to son 12 months gradual cognitive decline 

(unable to carry out work, language deterioration), ?STD (travelled 
to Gambia), results pending

• o/e
• resonds "i'm fine", otherwise no verbal communication, is able to 

cooperate with exam by mimicking me, not always successful

• Diagnosis/management?



What next?

• Rapidly progressive dementia

• No encephalopathy

• Syst infec/metabol screen

• HIV, syphilis

• ?Neuroimaging

• ?LP

• ?EEG









Learning points

• MRI investigation of choice raising suspicion of 
CJD

• RT QuIC investigation of choice confirming 
diagnosis of CJD

• Liaise with specialist team



Case 7

• 32 year old man

• Woke up with paraesthesia in legs

• Over next 48 hours developed generalised 
weakness in all 4 limbs

• No bladder symptoms



Examination

• Bilateral Facial Weakness

• Normal Tone

• Grade 3/5 power in all 4 limbs

• Areflexic



Investigations

• CSF

– Normal Opening Pressure

– WCC<1, RCC<1

– Protein 0.35 g/l

• Nerve Conduction Studies Normal

• Diagnosis?



Further Progress

• Treated as GBS

• IVIG

• Respiratory and cardiac monitoring

• CSF 1 week later showed raised protein 
(1.2g/l)

• NCS 2 weeks later showed features of 
demyelinating neuropathy



Learning Points

• CSF protein can take 1 week to increase in GBS

• NCS can take 2 weeks to become abnormal in 
GBS

• Respiratory assessment in GBS



Summary, discussion 

• Indications and contraindications

• Procedure

• Clinical aspects


