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SPONTANEOUS INTRACRANIAL HYPOTENSION : A CASE REPORT 

Chewarat WIROJTANANUGOON, MD, Wiyada BHOOPAT, MD 

Spontaneous intracranial hypotension (SIH) is uncommon and can be misdiag- 

nosed as Chiari I malformation, carcinomatous meningitis, idiopathic hypertrophic 

pachymeningitis, or subdural hematoma. If this is not recognized, it could lead to 

improper management. Many have been reported in the literature abroad, but to our 

knowledge, not in Thailand. Therefore we would like to present our case of SIH along 

with the overseas literature reviews. 

CASE REPORT 

A 42-year-old man presented with 1-month 

history of headache, predominantly at the occiput 

and a flashing pain along the right arm when he 

turned his neck. Previously, he had been healthy 

and had had no history of operation, trauma or 

lumbar puncture. Physical examination revealed 

no abnormality. Plain films of the cervical spine 

showed no abnormality. 

MRI of the spine and brain was performed. 

Cranial sagittal and axial MR images revealed 

bilateral subdural effusions, generalized descent 

of midline structures that crowded the posterior 

fossa with tonsilar herniation, flattening of the 

pons against the clivus and elongated shape of the 

midbrain (Figurel-3). Postgadolinium enhanced 

images showed diffuse symmetrical pachyme- 

ningeal enhancement which is often referred to as 

pachymeningitis (Figure4). On MRI of the whole 

spine, there was only mild anterior epidural 

enhancement at the level of C2, but no spinal 

hygroma (subdural or epidural fluid collection) 

was observed. 

The MRI findings are compatible with 

spontaneous intracranial hypotension. Additional 

information that the headache was relieved by 

lying down and that onset occurred after trying to 

move a heavy cabinet was obtained. 

Conservative treatment was performed 

(high fluid intake and bed rest) and followed by 

clinical improvement 

Repeated cranial MR images obtained 4 

months later demonstrated complete resolution of 

the disease. (Figure 5-6) 
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  1A 

Fig. 1. Axial SE T] WI (A) and FSE T2WI (B) show bilateral subdural effusion. 

   
2A 2B 

Fig. 2. Axial SE T1-weighted images at the level of midbrain show elongated shape of the midbrain in 
AP dimension with effacement of basal cisterns due to descent of the midline structure. 
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3A 3B 

Fig. 3. Pregadolium-enhanced (A), and postgadolinium-enhanced (B) sagittal SE T1 WI show flatten- 

ing of the pons against the clivus and tonsilar herniation. Venous dilatation is also noted on the 

postcontrast image. 

  
Fig. 4. Postgadolium-enhanced axial (A) and coronal (B) SETIWI show diffuse symmetrical 

pachymeningeal enhancement. 

31



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2003. Volume IX Number I 

  
Fig. 5. Sagittal SE T1 WI after conservative treat- 

ment demonstrates disappearance of flat- 

tening of the pons against the clivus and 

inferior displacement of the brain. 

   
3A 3B 

Fig. 6. Axial FSE T2WI after conservative treatment 4 months later, shows normal appearance of the 

midbrain and basal cistern (A) and complete disappearance of the bilateral subdural collections 

(B) 
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DISCUSSION AND REVIEW OF LITERA- 

TURE 

Spontaneous intracranial hypotension was 
first described by Schaltenbrand in 1938. Three 

mechanisms were suggested by Schaltenbrand: 

occult dural tear, overabsorption of CSF, and 

decreased CSF production. The similarity of SIH 

to the post-LP headache syndrome supports the 

notion that a CSF leak may be the cause 

In 1968, Teng and Papatheodorou summa- 

rized findings in 31 cases and found a female 

preponderance of 3.4:1 with the majority of 

patients in the third or fourth decade of life. 

Epidemiological studies have not been 

reported, but the prevalence of SIH in Olmsted 
County, Minnesota, in 1995 was approximately 

one in 50,000 patients (unpublished data)."* 

The leak is typically at the level of the 
Spine, particularly the thoracic spine and 

cervicothoracic spine, rarely at the skull base. CT 

myelography and radionuclide cisternography are 

the most useful radiographic studies to diagnose 

and localize the spinal CSF leak. 

The cause of CSF leakage reported in the 
literature are a cervical bone spur,'* disc hernia- 

tion,’ meningeal diverticula, tear in the nerve root 

sleeves, or Tarlov’s cyst. However it often remains 

undetermined. In a substantial minority of 

patients, there is a history of trivial or minor trauma 

(as in our case)or evidence of connective tissue 

disease (eg. Marfan’s syndrome, Ehlers-Danlos 

syndrome, NF, ADPCK, etc)** 

The common clinical features of SIH are 
orthostatic headaches, neck or interscapular pain, 

nausea, emesis, horizontal diplopia, change in 

hearing, blurring of vision, facial numbness and 

upper limb radicular symptoms.**'*'° 
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The headache associated with SIH is 

probably caused by dilatation of cerebral veins and 

meningeal vasculature because there is a recipro- 

cal relationship between CSF volume and intrac- 

ranial blood volume (The Monroe-Kelly rule)’; it 

may be a consequence of the low CSF pressure 

producing displacement of pain-sensitive structure 

(particularly traction of the intracranial dura); or 

both factors may be involved.! 

The average human brain weights approxi- 

mately 1400g in air. When floating freely in CSF, 
the human brain has an effective weight of 

approximately 50 g. The brain depends greatly on 

the antigravity effect of CSF to maintain its 

delicate structure. Robbed of this buoyancy, the 

brain may sag, collapsing in on itself." 

The headache may be gradual or acute in 

onset and may be generalized or localized to the 

frontal or occipital regions.'® 

Visual disturbances are related to occur in 

23% of patients and may be attributed to distor- 

tion of the optic chiasm or compression or 

vascular congestion of the intracranial portions of 
the optic nerves. 

Auditory or vestibular symptoms include 

hypoacusis, hyperacusis, tinnitus, nausea, 

vomiting and dizziness. These are reported to 

occur in approximately 20% of cases and 
probably result from a change in intralabyrinthine 

pressure transmitted through the cochlear 

aqueduct! 

The diagnosis of intracranial hypotension 

is confirmed by a low (< 6cm H20) or low-nor- 

mal opening pressure on LP. Results of examina- 

tion of CSF may be normal or show mildly raised
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protein levels, increased cell count, or xanthochro- 

mia, these may be caused by meningeal hyper- 

emia resulting from the low CSF pressure, accom- 

panied by diapedesis of cells into the subarach- 

noid space or from disruption of the normal 
hydrostatic and osmotic pressure across the venous 

sinuses and arachnoid villi, accompanied by 

protein accumulation.'” 

On cranial MR imaging, subdural 

effusions are seen in approximately 10% of cases 

and are probably the result of the rupture of 

bridging veins caused by the decrease in CSF 

volume and downward displacement of the brain. 

Subdural effusions or hematomas in SIH have been 

shown not to be under pressure. Diffuse thicken- 

ing of the meninges and choroid plexus, and 

meningeal enhancement may result from dilated 

meningeal vessels and small vessel rupture.’ 

In a few cases, meningeal biopsy samples 

have either shown nonspecific inflammation or no 

abnormality, supporting the hypothesis that dural 

enhancement is caused by venous enlargement. 

The spinal manifestations associated with 

SIH-spinal dural enhancement, spinal epidural 

venous engorgement, subdural or epidural collec- 

tions (spinal hygroma)- have been reported by 

several authors.*'” 

Conservative treatment, with bed rest and 

high fluid intake, often suffices. Symptoms, 

however, can take several months to resolve. A 

short course of steroid medication or orally 

administered caffeine may be considered.” 

If conservative measures fail to resolve 

symptoms, then extradural saline infusions or and 

epidural blood patch can be effective at stopping 

the leak, even if the source of the CSF fistula has 

not been demonstrated.'' The epidural blood 

reportedly can travel up to nine spinal segments 
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from its site of placement. Epidural blood produces 

an organized clot that could effectively 

tamponade any dural CSF leak. The rapid relief 

from headache seen immediately after the infusion 

of the blood must occur by some other mecha- 

nism, such as an increase in subarachnoid pres- 

sure. Placement of epidural blood patch can be 

repeated at the same level or applied directly at 

the site of CSF fistula.” 

The indications for surgical treatment of 

spontaneous spinal CSF leakage have not been 

firmly established. The most straightforward 

indication may be the presence of persistent 

symptoms in spite of the placement of multiple 
epidural blood patches in a patient in whom a 

discrete leaking meningeal diverticulum has been 

radiographically demonstrated. In addition, surgery 

may be considered as the primary treatment in all 

patients who have such meningeal diverticula, 

particularly when the patients are young and the 

diverticula are large. Spinal meningeal diverticula 

may grow and cause other neurological symp- 

toms.'* 

In our case, history of postural related 

headache was initially missed. If we did not 

recognize this condition, it would have been mis- 

diagnosed as bilateral chronic subdural hemato- 

mas, and proper management would have been de- 

layed. Lumbar puncture was not done in this case, 

because the MR findings, symptom of postural 

headache and absence of history of LP were suffi- 
cient to diagnose SIH. The patient has been asymp- 

tomatic for 7 months up to now after conservative 

treatment. So further investigation for the site of 

CSF leakage (myelography or radionuclide 

cisternography) and epidural blood patching were 

not performed 

CONCLUSION 

The imaging and clinical manifestation of
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SIH have become well known, many patients have 

been diagnosed who otherwise would have been 

misdiagnosed with migraine, headache of unknown 

origin, aseptic meningitis, or subdural hematomas. 

Attention to the myriad manifestations of CSF 

hypovolemia both intracranially and extracranially 

will prevent such errors of diagnosis and facilitate 

prompt treatment of CSF fistula 

REFERENCES 

l Hejazi N, Al-Witry M, Witzmann A: 

Bilateral subdural effusion and cerebral 

displacement associated with spontaneous 

intracranial hypotension: diagnostic and 

management strategies. Report of two 

cases. J Neurosurg. 2002 May;96(5): 956-9 

za Winter SC, Maartens NF, Anslow P, Teddy 

PJ. Spontaneous intracranial hypotension 

due to thoracic disc herniation. Case 

report. J Neurosurg. 2002 Apr,96(3 Suppl): 

343-5 

3 Albayram S, Wasserman BA, Yousem 

DM, Wityk R:Intracranial hypotension as 

a cause of radiculopathy from cervical 
epidural venous engorgement: case report. 

AJNR Am J Neuroradiol. 2002 Apr;23(4): 

618-21. 
4. Monkri B, Maher CO, Sencakova D: 

Spontaneous CSF leaks: underlying 

disorder of connective tissue. Neurology. 

2002 Mar 12;58(5): 814-6. 

5 Schrijyver I, Schievink WI, Godfrey M, 

Meyer FB, Francke U: Spontaneous 

spinal cerebrospinal fluid leaks and minor 

skeletal features of Marfan syndrome: a 

microfibrillopathy.J Neurosurg. 2002 Mar; 

96(3): 483-9. 

6. Sharma P, Sharma A, Chacko AG: Syrin- 

gomyelia in spontaneous intracranial 

hypotension. Case report. J Neurosurg. 

2001 Nov; 95(5): 905-8 

35 

10. 

li. 

12. 

13: 

14 

JAN. - APR: 2003. Volume IX Number I 

Luijckx GJ, De Jaegere T) Magnetic 

resonance imaging findings before and 

after treatment of spontaneous intracranial 

hypotension. J Neurol Neurosurg Psychia- 

try. 2001 Sep;71(3):411 
Dillon WP: Spinal manifestations of 

intracranial hypotension. AJNR Am J 

Neuroradiol. 2001 Aug;22(7): 1233-4 

Monkri B: The Monro-Kellie hypothesis 

applications in CSF volume depletion. 

Neurology. 2001 Jun 26;56(12):1746-8. 
Schievink WI, Wijdicks EF, Meyer FB, 

Sonntag VK: Spontaneous intracranial 

hypotension mimicking aneurysmal 

subarachnoid hemorrhage. Neurosurgery 

2001 Mar; 48(3): 513-6; discussion 516-7 

Kamada M, Fujita Y, Ishii R, Endoh S 

Spontaneous intracranial hypotension 

successfully treated by epidural patching 

with fibrin glue. Headache. 2000 Nov-Dec, 

40(10): 844-7 

Chen CC, Luo CL, Wang SJ, Chern CM, 

Fuh JL, Lin SH, Hu HH: Colour doppler 

imaging for diagnosis of intracranial 

hypotension. Lancet. 1999 Sep 4,354 

(9181): 826-9 
Schievink WI, Smith KA: Nonpositional 

headache caused by spontaneous intracra- 

nial hypotension. Neurology. 1998 Dec, 

51(6): 1768-9 

Vishteh AG, Schievink WI, Baskin JJ, 

Sonntag VK: Cervical bone spur present- 

ing with spontaneous intracranial hypoten- 

sion. Case report. J Neurosurg. 1998 Sep; 

89(3) 483-4 

Beck CE, Rizk NW, Kiger LT, Spencer D, 

Hill L, Adler JR: Intracranial hypotension 

presenting with severe encephalopathy 

Case report. J Neurosurg. 1998 Sep ;89(3) 

470-3.



THE ASEAN JOURNAL OF RADIOLOGY 

16 

17. 

Pleasure SJ, Abosch A, Friedman J, Ko 

NU, Barbaro N, Dillon W, Fishman RA, 

Poncelet AN: Spontaneous intracranial 

hypotension resulting in stupor caused by 

diencephalic compression. Neurology. 

1998 Jun; 50 (6):1854-7 

Moayeri NN, Henson JW, Schaefer PW, 

Zervas NT: Spinal dural enhancement on 

magnetic resonance imaging associated 
with spontaneous intracranial hypotension. 

Report of three cases and review of the 
literature. J Neurosurg. 1998 May; 88(5): 

912-8. 

36 

18. 

JAN. - APR. 2003. Volume IX Number I 

Schievink WI, Morreale VM, Atkinson JL, 

Meyer FB, Piepgras DG, Ebersold MJ: 

Surgicaltreatment of spontaneous spinal 

cerebrospinal fluid leaks. J Neurosurg. 

1998 Feb; 88(2):243-6


