
Cerebrospinal Fluid Leaks

Michael E.Michael E. DecherdDecherd, MD, MD
Byron J. Bailey, MDByron J. Bailey, MD

University of Texas Medical BranchUniversity of Texas Medical Branch
May 26, 1999May 26, 1999



Introduction

■■ Cerebrospinal fluid surrounds and cushions Cerebrospinal fluid surrounds and cushions 
brainbrain

■■ Pathologic communication with outside Pathologic communication with outside 
world can lead to problemsworld can lead to problems

■■ Multiple etiologies of CSF fistulaeMultiple etiologies of CSF fistulae
■■ Multiple diagnostic modalitiesMultiple diagnostic modalities
■■ Treatment varies and depends on etiologiesTreatment varies and depends on etiologies



History

■■ 2nd Century 2nd Century ---- described bydescribed by GalenGalen
■■ Middle Ages Middle Ages ---- association made with head association made with head 

traumatrauma
■■ 1897 1897 ---- EscatEscat describes and treatsdescribes and treats fistulousfistulous

EACEAC



History

■■ 1926 1926 ---- Dandy describesDandy describes intracranialintracranial repairrepair
■■ 1948 1948 ---- DohlmanDohlman describesdescribes extracranialextracranial

repairrepair
■■ 1981 1981 ---- WigandWigand describesdescribes endoscopesendoscopes in in 

repairrepair



Basic Science

■■ CSF is essentially anCSF is essentially an ultrafiltrateultrafiltrate of plasmaof plasma
■■ Adult averages 140Adult averages 140 mLmL, renewed three , renewed three 

times dailytimes daily
■■ Mostly made inMostly made in choroidchoroid plexusplexus
■■ Traverses ventricles, convexities,Traverses ventricles, convexities, uptakenuptaken

byby arachnoid villiarachnoid villi
■■ Normal pressure between 50Normal pressure between 50--180 mm H2O180 mm H2O



Classification

■■ Terminology not consistentTerminology not consistent
■■ TraumaticTraumatic

◆◆ SurgicalSurgical
◆◆ NonNon--surgicalsurgical



Classification

■■ NonNon--TraumaticTraumatic
◆◆ HighHigh--pressurepressure
◆◆ NormalNormal--pressurepressure

■■ Spontaneous Spontaneous ---- poor term but refers to leak poor term but refers to leak 
with no antecedent history of traumawith no antecedent history of trauma

■■ HighHigh--flow versus Lowflow versus Low--flowflow



Epidemiology

■■ 80% trauma (non80% trauma (non--surgical), 16% surgical, surgical), 16% surgical, 
33--4% non4% non--traumatictraumatic

■■ Occur in:Occur in:
◆◆ 3% closed head injuries3% closed head injuries
◆◆ 9% penetrating head injuries9% penetrating head injuries
◆◆ 1010--30%30% basilarbasilar skull fracturesskull fractures

■■ MeningitisMeningitis
◆◆ 1010--25% of traumatic (non25% of traumatic (non--surgical) CSF leakssurgical) CSF leaks
◆◆ Mortality 10%Mortality 10%



Diagnosis, General

■■ High index of suspicionHigh index of suspicion
■■ RhinorrheaRhinorrhea may be of aural sourcemay be of aural source



Diagnosis, History and Physical

■■ Suspect with:Suspect with:
◆◆ History of traumaHistory of trauma
◆◆ UnilateralUnilateral rhinorrhearhinorrhea
◆◆ Recurrent meningitisRecurrent meningitis
◆◆ Child withChild with malformatonsmalformatons ofof oticotic capsulecapsule



Diagnosis, History and Physical

■■ May note salty tasteMay note salty taste
■■ Reservoir signReservoir sign
■■ Halo signHalo sign
■■ Handkerchief testHandkerchief test



Diagnosis, Laboratory

■■ GlucoseGlucose
◆◆ Greater than 30 mg/Greater than 30 mg/dLdL generally indicativegenerally indicative
◆◆ Can have falseCan have false--positives and falsepositives and false--negativesnegatives

■■ BetaBeta--22--TransferrinTransferrin ((TauTau--TransferrinTransferrin))
◆◆ Gold StandardGold Standard
◆◆ Found in CSF,Found in CSF, perilymphperilymph, vitreous humor, vitreous humor
◆◆ Our lab Our lab ---- 1 ml of nasal secretions, 1 gold1 ml of nasal secretions, 1 gold--top top 

tube, 4 days for resulttube, 4 days for result



Diagnosis, Radiologic

■■ Radionuclide cisternographyRadionuclide cisternography
◆◆ Test bestTest best--suited for ruling in a fistulasuited for ruling in a fistula
◆◆ PledgetsPledgets in nose at various pointsin nose at various points
◆◆ Compare counts to serumCompare counts to serum
◆◆ Technetium or Indium depending on halfTechnetium or Indium depending on half--lifelife

■■ CTCT CisternographyCisternography
■■ MRI adjunctive if MRI adjunctive if encephaloceleencephalocele
■■ FluoresceinFluorescein



Treatment, Non-surgical

■■ In order to work body needs to be able to In order to work body needs to be able to 
heal itself heal itself 
◆◆ Chronic fistula probably won’t healChronic fistula probably won’t heal
◆◆ Surgical reduction of fractures may allow Surgical reduction of fractures may allow 

spontaneous closurespontaneous closure
■■ Appropriate if patient can afford to waitAppropriate if patient can afford to wait



Treatment, Non-surgical

■■ Specifics:Specifics:
◆◆ Elevate head of bedElevate head of bed
◆◆ Lumbar drain Lumbar drain ---- but not too muchbut not too much
◆◆ Avoid sneezing, coughing, straining at stoolAvoid sneezing, coughing, straining at stool
◆◆ AntiAnti--hypertensiveshypertensives, analgesics, analgesics
◆◆ Antibiotics controversialAntibiotics controversial
◆◆ Questionable role of diuretics, fluid restrictionQuestionable role of diuretics, fluid restriction



Treatment, Surgical

■■ Tailored to individualTailored to individual
■■ IntracranialIntracranial versusversus extracranialextracranial
■■ EndoscopicEndoscopic versus microscopicversus microscopic



Treatment, Surgical

■■ Specifics:Specifics:
◆◆ ExposureExposure
◆◆ Grafts/flapsGrafts/flaps

✦✦ fat,fat, fasciafascia, muscle, cartilage,, muscle, cartilage, mucosamucosa
✦✦ simple or compositesimple or composite

◆◆ Biological glueBiological glue
✦✦ collagen, fibrin,collagen, fibrin, cyanoacrylatecyanoacrylate

◆◆ GelfoamGelfoam,, MerocelMerocel

■■ PostopPostop ---- bedrestbedrest, similar to medical , similar to medical 
managementmanagement



Controversies

■■ AntibioticsAntibiotics
■■ IntracranialIntracranial versusversus extracranialextracranial
■■ Choice of repairChoice of repair



Complications

■■ MeningitisMeningitis
■■ TensionTension pneumocephaluspneumocephalus



Future Developments

■■ Refinement ofRefinement of endoscopicendoscopic techniquestechniques
■■ More studies of specifics of careMore studies of specifics of care
■■ ImprovedImproved biomaterialsbiomaterials
■■ Improve radiological techniquesImprove radiological techniques



Case Study

■■ 3333 yoyo WF, chief complaint “runny nose”WF, chief complaint “runny nose”
■■ Comes and goes, usually right side, takesComes and goes, usually right side, takes

ContacContac with some reliefwith some relief
■■ PMH: PMH: 

◆◆ thinks she was hospitalized once with “brain thinks she was hospitalized once with “brain 
infection”, migrainesinfection”, migraines

◆◆ born deaf in left earborn deaf in left ear
◆◆ fell offfell off seawallseawall after high school promafter high school prom



Case Study

■■ Exam: clearExam: clear rhinorrhearhinorrhea rightright narenare, ?polyp , ?polyp 
middlemiddle meatusmeatus

■■ Lab: positive for glucose; betaLab: positive for glucose; beta--22--transferrintransferrin
pendingpending

■■ CT scanCT scan
■■ PostopPostop ---- goofygoofy



Conclusion 

■■ CSF fistulae arise from a variety ofCSF fistulae arise from a variety of
etologiesetologies

■■ Diagnosis based on physical, laboratory andDiagnosis based on physical, laboratory and
radiologicradiologic techniquestechniques

■■ Treatment divided intoTreatment divided into surigicalsurigical and nonand non--
surgicalsurgical

■■ Future holds refinement of existing Future holds refinement of existing 
techniques, development of new onestechniques, development of new ones
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