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CSF lab examination

The central nervous system (CNS) is susceptible to a variety of infectious 

pathogens, including bacteria, viruses, fungi, and parasites. Identifying these 

CNS pathogens through cerebrospinal fluid (CSF) analysis is crucial for 

effective diagnosis and treatment.

Dr. Ashraf Khasawneh

 هأرق يللا يشلاا وھف         تیلایاھ ھیلع يشا يا
 هركذ ام روتكدلاف تیلایاھب ددحم شم يلا ملاكلا اما روتكدلا

 كرتیح بلاغلاب روتكدلا ونلا اھتفض يللا تونلا لك ىلع وزكر+
 ھملاك نم بیجی و تادیلاسلا لك
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 meningitis ونا فرعن ردقنب
Bacterial infection ىلع لدتب

Gram negative bacilli:
E.coli
Hemophilus 
p.aeruginosa

 للاخ نم نوكیح ریخلاا باوجلا ءلاھ
 هروصلا

 و هریغص طقن ىلع مھسا يف ظحلانب
 Haemophilus لا يھ يللا

 ھیجراخ هروص ياھ
 culture لاب ریكذتلل

H. Influenza 

Staph.A

 بلالا ھیف شلب روتكدلا لاؤس
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Specimen Collection: Lumbar Puncture

1

Preparation

The patient is positioned, the puncture site is 

sterilized, and local anesthetic is administered.

2

Needle Insertion

A thin, hollow needle is carefully inserted 

between the vertebrae to access the CSF space.

3

CSF Collection

The CSF is collected in sterile containers for 

analysis and further testing.

 ًلاثم صحف نم رثكلا ھنیع نم رثكا عمجنب
 لل و  culture لل و chemistry لل

latex agglutination test وتسھلل و 

 اذكھو  adult ل لفط نم فلتخب  needle size لا



Indications and Contraindications for Lumbar 
Puncture

Indications

• Suspected meningitis or encephalitis

• Evaluation of neurological disorders

• Suspected subarachnoid hemorrhage

Contraindications

• Increased intracranial pressure

• Spinal cord compression

• Bleeding disorders

• Skin infection at the puncture site

LP اھیف لمعب روما LP اھیف لمعا عونمم اھتفش ازا روما

We do CT to know the reason 
for increased ICP



Lumbar Puncture Procedure 
Procedure and Equipment
Equipment

Patient Positioning

The patient is typically positioned on their side or sitting upright, 

with the back curved to open the spaces between the vertebrae.

Sterile Technique

The clinician uses sterile gloves, drapes, and a local anesthetic to 

ensure a safe and comfortable procedure.

Specialized Equipment

The procedure requires a lumbar puncture needle, manometer, and 

sterile containers for collecting the CSF sample.

 lying وا lean forward لمعی و سلجی اولیكحب اما
spine on the side لمعی و flexion لل hips  

 :حیضوتلل ھیجراخ هروص

 risk for injury لا للقا و قوفل CSF لا عجری ناشع+

 لكشب ركذ سب  equipment لاب لصّف ام روتكدلا
 نم  فلتخب انیكح ام يز needle لا مجح ونا ماع

CSF تانیع 4 جاتحنب ونا و adult  ل لفط

s



Specimen Transportation and Storage

Transport

The collected CSF sample should 

be transported to the laboratory 

as soon as possible in a sealed, 

leak-proof container.

Storage

If immediate analysis is not 

possible, the sample should be 

refrigerated or frozen to preserve 

the integrity of the specimen.

Time Sensitivity

Timely processing of the CSF 

sample is crucial, as delays can 

affect the accuracy of the test 

results.

 شم CSF sample لا تعات  procedure لا ماع لكشب
   اھنم نیفیاخ مھلك ضیرملا و لھلاا يقلاتب و ھلھس
 one of the ربتعت CSF sample لا يلاتلاب

very precious samples 

 لضفلاا و sampleلا دیمجت نع دعبن لواحنب
 test straight away لا لمعن ونا

the quickest and best way ب ھنیعلا لقنن ونا مھم



Complications of Lumbar 
Puncture

Post-Dural Puncture Headache

Leakage of CSF through the puncture site can cause a severe, 

persistent headache.

Bleeding and Infection

Rare complications include bleeding at the puncture site or 

introduction of pathogens, leading to infections.

Nerve Damage

In rare cases, the needle may inadvertently damage a nerve, 

causing temporary or permanent neurological symptoms.

The most common one

Rare

 لودجلا داھ روتكدلا أرق ام



Microbial Culture and Identification

Culture Media Pathogenic Organisms

Blood Agar Streptococcus pneumoniae, Neisseria meningitidis

Chocolate Agar Haemophilus influenzae

Sabouraud Dextrose Agar Candida species, Cryptococcus neoformans

Thioglycollate Broth Anaerobic bacteria

(Fastidious microorganism)

For fungal infection



:  thio broth لا عوضوم نع هدایز يكح فاض روتكدلا نوھ ءلاھ

 culture لا بنج  extra يشا ك ھمدختسنب thio broth لا ونا قفتن انیلخً ایئدبم
 عات growth لا ةدایزب دعاسب و ایریتكبلا عاونا فلتخم ھیلع ومنب داھ broth لا ثیحب
 لا سكع ىلع  anaerobic bacteria لل يشا رتكا و non specific لكشب ایریتكبلا

culture  رثكا نوكتب بلغلاا ع يھف ھیداعلا specific  ھیل فرعن ردقنب نوھ نم ف 
  culture لا بناجب يشا ربتعت thio لا

 اوحورب وركیاملا ربتخمل لصوتب  swap sample ياً امیاد ءلاھ بیط
 ع عزوتتب ھنیعلا ينعی thio broth ب اھوطحب وضرب و  culture ب اھوعرزب

 نینتلا

 يشا يز ربتعت و ھعاس 24 ل incubator لاب اھطحنب thio لا تعات ف
 ام culture لا ازا ف culture لا يساسلاا يعجرم انا  ثیحب يطایتحا

 اھیلع راص وضرب يھ ازا نامك  thio لا ع كیشب  growth اھیف ناك
growth  لا ةنیعً اعبط ءلا وا thio  ومن يف ناك ام ھعاس 24 لا دعب ول 

 اھدب ناك ایریتكبلا نكمم ونلا نامك ھعاس 24 اھكرتب ھینات هرم عجرب يداع
 اھتصرف اھیطعا مزلا ف ھنیعلاب لیلقً ادج اھددع ناك وا رثاكتتل تقو رثكا

  thio لاب

  ضعب عم  thio و   culture لوط ع لمعا ام انا ونا نكمم ءلاھ
 ام دعب و thio لا نودب  culture سب ھلماع نوكبً لاثم نوھ ف
 نوھف  growth تیقل ام اسل و ھعاس 48 ل  culture لا تكرت
 لاب ھعاس 24 اھكرتب و thio لاب اھلا  subculture لمعا حورب

thio  علط ازا ف  فوشب و growth تناك ایریتكب ياھ  نوكتب 
 ًلاعف علطب ام ونا وا  positive علط كیھ و ومنتل ھینات روما اھدب

 negative نوكب و  growth يف



 و vaginal sample لا يز thio broth  اھللمعنب ام تلااح يف ءلاھ
 CSF sample لا و  sputum sample لا

؟ ھیل بیط
 نوكتب يللاو ھئرلا نم تكریاد لكشب  دخاتت ضورفملا sputum sample لا هداعلاب

sterile لوط ع و we should cough it up directly from the lung into 
the cup لمعب ضیرملا هداعلاب ف ھلمعن ردقن بعصً ایلعف يشلاا داھ سب cough 

up لل ھئرلا نم oral cavity اھدعب و spit it out لا ونا نوكتب ھلكشملا نوھف 
oral cavity نایلم microorganism لا ىلع اھعرزا حورا ولیختف thio  نوھف 

 ازا زیمح ام يضافلا ع ف organisms لا نم ناولا لاكشلا growth ریصیح
 نوكت culture ع ونا لضفلاا نوھف  ءلا وا هدوجوم ھلكشملا ھلماع يللا ایریتكبلا

specific لمعا ام ىتحل growth  لل microorganisms  ينمھتب ام يللا ھیناتلا 

 ؟ءلا ىتمو  sputum لا عرزا ردقب ىتم فرعا فیك بیط
 لقا Epithelial cells لا و 25 نمرثكا علط ازا wbcs لا ددع صحفب
 نوكب ونلا عرزب ام كیھ نع ریغ سب culture ولمعب يداع نوھ 10 نم

oral cavity لا نم ياج

 نوكتب CSF لا ةنیع ونلا thio اھللمعنب ام وضرب CSF لل ھبسنلاب اما
highly oxygenated لا و thio لاب دیفتب يشا رتكا انیكح 

anaerobic دخا ھلحرمل لصوا امل ونا ھفاضلااب دیفتح ریتك شم ف 
 manifestation يدنع نوكیح دیكا نوھف ضیرم نم CSF ةنیع
 ام و يھ وش فراع نوكب بلغلاا ف ایریتكب يف ونا ھحضاو و هرھاظ
 اھعرزنب CSF لا ةنیع كھ ناشع ، هدایز يشا ك  thio لا جاتحب

  ھعاس 48 ل blood  or chocolate or macconkeyلا ىلع
negative results ربتعت  growth يف ام ازا اھدعبو



S. pneumoniae
predisposing conditions
◼ pneumococcal pneumonia
◼ acute or chronic pneumococcal sinusitis or otitis media
◼ Alcoholism
◼ diabetes
◼ Splenectomy
◼ Hypogammaglobulinemia
◼ complement deficiency
◼ head trauma with basilar skull fracture and CSF rhinorrhea.

Gram-positive 
Diplococci 
a-hemolytic 
optochin positive 

 لك اوفرعت مھم
 هروكذم ایریتكب
 اھصئاصخ وش
 مھا مكلبتكحف
 يللا صئاصخلا
 مھاكح روتكدلا

 هدحو لكل
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◼ Petechial or purpuric skin lesions are important clue 
for the N. meningitis.
◼ It is fulminant, progressing to death within hours.
◼ Initiated by nasopharyngeal colonization
◼ Individuals with deficiencies of any of the complement 

components, are highly susceptible.
◼ Oral sex is dangerous risk for this disease.

Gram negative 
diplococcus with a 
“kidney” shape 
facing each other 
It grows better in 
chocolate agar

We also see rash in Rocky 
Mountain spotted fever
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Staphylococcus aureus:
Important cause of meningitis that 
follows invasive neurosurgical procedures, 
particularly shunting procedures for 
hydrocephalus or after intrathecal 
chemotherapy.

Gram positive 

Coagulase positive
 : ریكذتلل يجراخ

 لا عم  mannitol fermentation لا مزلا
coagulase positive ونا يكحا ناشع 

 طبزب ام ولاحل mannitol اما S. A ياھ
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Gram-negative meningitis can complicate 
neurosurgical procedures, particularly 
craniotomy.

Group B streptococcus
in neonates
in individuals ≥ 50 years of age..

L. monocytogenes
in infants (1st month of age), pregnant women, 
individuals ≥ 60 years of age.

ودعبلا دیلاسلاب تون اھلا

Streptococcus agalactiae : 
Gram positive 
Cocci in chains
B hemolytic

Gram positive 
Cocci bacilli 
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 و blood agar لا ىلع ومنتب  E coli لا لثم
 macconkey agar لا و  chocolate لا
 selective for gram negative ربتعت يللا

 نع E coli and klebsilla لا نیب قرفنب نامك و
: ثیحب وضرب Mac لا قیرط

Gram-negative
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H. influenzae



Latex Agglutination Tests for Meningitis
Meningitis

1 Rapid Detection

Latex agglutination tests can quickly 

identify the presence of bacterial antigens 

antigens in CSF, enabling prompt 

diagnosis of meningitis.

2 Broad Spectrum

These tests can detect a variety of 

meningitis-causing pathogens, including 

including Streptococcus pneumoniae, 

pneumoniae, Neisseria meningitidis, and 

and Haemophilus influenzae.

3 Cost-Effective

Latex agglutination tests are relatively inexpensive, making them accessible for laboratories with 

limited resources.

+ E coli and group B 
streptococcus 

It is a  guide for the empirical ttt then it can be 
confirmed by either a culture or pcr

⑤# ⑨



Streptococcus group B, Haemophilus influenzae type 
b, Streptococcus pneumoniae (pneumococcus), Neisseria 
meningitidis (meningococcus) groups A, B, C, Y or W135 
and Escherichia coli K1



Limitations and Challenges of New CSF 
Tests

Sample Collection

Proper collection and handling of CSF samples is crucial, as contamination or delays can 

compromise test results.

Interpretation

Interpreting CSF test results requires specialized expertise, as various factors can influence 

the interpretation of findings.

Cost Considerations

Advanced CSF testing methods, such as multiplex panels and ELISA kits, may be more 

expensive, limiting accessibility in certain healthcare settings.



 : CSF analysis لا نع  بلاطلا دحا نم بجاو بلط روتكدلا

 ماسقا عبرا ىلا مسقیو normal لا نع لولااب يكحن حر

Physical Chemical Presence of 
microorganism

 امو  clear نوكی مزلا
 turbidity يف

45-15 نم نوكی مزلا نیتوربلا

 ًلاصا ونلا امزلابلا نم CSF 1% لا لكشی
 blood لا نم infiltrate وھ CSF لا

80-40 نم  glucose لا

absent مزلا bilirubin لا

 120- 100 نم chloride لا

There must not 
be any 
microorganism

Microscopic 
findings 
(Cell count )

WBCsle



 : abnormal لا ءلاھ

 45 نم ىلعا اذا نیتوربلا
 40 نم لقا glucose لا

Bacterial Viral 

low نوكب زوكولجلا
elevated  ریتك نوكب نیتوربلا

 normal زوكولجلا
 slightly elevated نیتوربلا



Cerebrospinal Fluid (CSF) Analysis

1 Cell Count

Evaluating the number and type of cells in the 

CSF can provide clues about the underlying 

infection.

2 Protein Level

Elevated protein levels in the CSF may 

indicate inflammation or an infectious 

process.

3 Glucose Level

A decrease in CSF glucose compared to blood 

glucose can suggest certain types of CNS 

infections.

4 Gram Stain and Culture

Direct visualization of microorganisms and 

growth in culture media can identify the 

specific pathogen.

  سب  أرقنا ام
 ينعی ھمدقم يھ



Interpreting CSF Test Results

Leukocyte/
mm3

%  PMN Glucose % 
of blood

Protein
(mg/dl)

Normal 0-5 0 ≥ 60 ≤ 30

Viral 2-2000 
(80)

≤ 50 ≥ 60 30-80

Bacterial 5-5000 
(800)

≥ 60 ≤ 45 >60

TB and 
fungal

5-2000 
(100)

≤ 50 ≤ 45 >60

N neonate 0-32 (8) ≤ 60 ≥ 60 20-170 
(90)

Polymorphonuclear 
neutrophils

Normal

Decreased 

Slightly elevated

Highly elevated Increased

Slightly 
elevated

Highly 
elevated

ریتك



Meningitis Panels and their Capabilities

Multiplex Approach

Meningitis panels utilize multiplex 

multiplex assays to 

simultaneously detect and 

identify multiple pathogens in a 

in a single CSF sample.

Improved Accuracy

These panels combine various 

various testing methods, such as 

such as real-time PCR and 

immunoassays, to provide more 

more accurate and 

comprehensive results.

Expanded Coverage

Meningitis panels can detect a 

a broader range of infectious 

agents, including viruses and 

fungi, in addition to bacteria.
cryptococcus

HSV
Enterovirus 
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 ينم يفاضا دیلاسلا داھ
 لا ةیمھا حیضوتل

meningitis panel 
 رفو ونا فیك وً ایلاح

 انك ریبكً ادج تقو
 صیخشتلل ھجاتحنب
 شمً ایلاح وناً املع

 دحاو ربتخمب لاا دوجوم
 نامعب



Future Directions in CSF Testing

1 Biomarker Discovery

Ongoing research aims to identify novel biomarkers in CSF that can aid in the early 

detection and monitoring of neurodegenerative diseases.

2 Personalized Medicine

Advancements in CSF testing will enable more personalized treatment approaches, 

tailored to an individual's unique disease profile.

3 Point-of-Care Testing

The development of portable, rapid CSF testing devices could improve access to timely 

diagnosis and management of neurological conditions.

Not infection 

 causative organism لا فرعاو test لا ولمعا ردقا عیرسلا ىلع

 انوسنت امو مكتدف نوكا ىنمتب
.… مكئاعد حلاص نم
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