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SHORT REPORT

Spontaneous intracranial hypotension from a CSF
leak in a patient with Marfan's syndrome

R J Davenport, S J S Chataway, C P Warlow

Abstract
A patient with Marfan's syndrome had
spontaneous intracranial hypotension
secondary to a proved CSF leak. It is pos-
tulated that the leak was caused by minor,
unrecognised trauma rupturing spinal
arachnoid diverticula. The diverticula
were probably pre-existing abnormalities
complicating the Marfan's syndrome. It is
concluded that patients with spinal
meningeal defects may be at increased
risk ofdeveloping CSF leaks, possibly sec-

ondary to unrecognised trauma.

(J NeurolNeurosurg Psychiatry 1995;59:516-519)
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Spontaneous intracranial hypotension is a very
rare cause of headache. We present a recurrent
case of this syndrome secondary to an estab-
lished CSF leak from the spinal subarachnoid
space occurring in a patient with Marfan's
syndrome. We suggest a possible pathophysio-
logical mechanism and describe the therapeutic
options.
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Case report
This woman first presented in 1992 at the age

of 19 years with a six week history of worsening
headache for which no clear precipitant could
be identified. The pain was concentrated over

the right side of the head and throbbing in
nature. There was a dramatic postural compo-
nent such that the pain was virtually elimi-
nated by lying flat, only to return within a

minute or two of sitting up. Associated with
the headache were nausea and vomiting but
no visual symptoms. Although otherwise well,
the headaches were severe enough to warrant
emergency admission to hospital.

She was known to have Marfan's syndrome;
previous cardiological assessment had dis-
closed mitral valve prolapse and borderline
aortic root dilatation. Her mother also had
Marfan's syndrome and had undergone aortic
valve replacement. There was no other rele-
vant history; in particular she had never previ-
ously had headaches. She was not taking any
medication.

Examination showed a typical marfanoid
habitus with arachnodactyly, tall stature, pec-
tus excavatum, and joint hyperextensibility;
auscultation disclosed multiple midsystolic
clicks consistent with mitral valve prolapse.
There were no neurological signs. Sitting or
standing resulted in a rapid resurgence of her
symptoms with accompanying vomiting and
pronounced distress; all symptoms abated
within minutes of lying flat.

Routine haematological and biochemical
tests were normal as was unenhanced cranial
CT. A lumbar puncture was attempted; no
CSF could be obtained for analysis but it was
noted that clear fluid was visible in the hub of
the needle on expiration. A repeat CT showed
air in the basal cisterns confirming that the
opening pressure had indeed been less than
atmospheric. While further investigations were
being considered, the headaches resolved
spontaneously and she was discharged from
hospital.

Identical symptoms recurred two years
later. By the time of admission she was con-
fined to bed and requiring regular opiate anal-
gesia to combat the headaches; on a visual
analogue score the patient judged these
headaches as 9 out of 10 (10 being the most
severe). As before, neurological examination
was normal.
A diagnosis of recurrent intracranial

hypotension was made and investigations
directed to identify a CSF leak. Unenhanced
CT was normal apart from slit-like ventricles.
Radioisotope cisternography showed an
abnormal accumulation of isotope on the left
at the level of T1-3 with multiple smaller
bilateral projections at most levels of the tho-
racic spine (fig 1). In addition there was early
renal excretion of radioisotope. Computed
tomographic myelography disclosed contrast
extruding from the left neural foramen at TI
(fig 2) with a small amount of contrast passing
medially to the pleura. In the lumbar region
there were multiple large arachnoid diverticula
around the lumbrosacral nerve roots (fig 3)
with some erosion of the sacrum. Analysis of
CSF was normal.

Because of her debilitating symptoms, a
lumbar epidural catheter was inserted and a
saline infusion started; within two hours she
was able to sit up and walk for the first time in
several weeks with no symptoms. After five
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Figure 1 Radioisotope
cisternograms: top panel
(prethoracic blood patch)
shows a large lateral
accumulation on the left at
Tl-3 and multiple smaller
bilateral projections at most
levels in the thoracic spine.
After thoracic patching
(bottom panel) these
accumulations are no longer
visible.

I
POSTERIOR THORAX

Figure 2 Computed tomographic myelogram at the level of Tl: arrow indicates contrast
extrudingfrom the left neuralforamen and passing medially to the pleura.

hours her headaches returned and it was dis-
covered that the epidural catheter had dis-
lodged. Another catheter was inserted the next
day but this also dislodged within hours. A
lumbar epidural blood patch was unsuccessful
but a thoracic patch at the site of the imaged

leak, with 30 ml autologous blood, resulted in
considerable improvement of her symptoms
(analogue score 1-2 out of 10) and she was
able to mobilise freely for the first time in sev-
eral weeks. She remained well for six weeks
before her symptoms returned, although with
less intensity. A repeat thoracic epidural blood
patch was performed; a subsequent radioiso-
tope cisternogram, by contrast with the first
examination, showed no residual leak (fig 1).
At her last review, three months after the sec-
ond epidural patch, her headache score was
3-4 out of 10 and she was continuing to take
regular analgesia but was able to work.

Discussion
Spontaneous intracranial hypotension was first
described by Schaltenbrand in 1938.1 He pro-
posed three possible causal mechanisms;
increased absorption, decreased production,
or leakage of CSF. There is little evidence to
support the first two mechanisms, chiefly
because no techniques to directly measure
CSF production or absorption are currently
available. Labadie et aP2 described a patient
with spontaneous intracranial hypotension
who on cisternography showed rapid disap-
pearance of radioactive tracer from the sub-
arachnoid space and early renal excretion; they
concluded that this would be consistent with
either hyperabsorption of CSF or an unidenti-
fied leak. There are other reports claiming
support for the hyperabsorption theory.34 The
meningeal enhancement seen on MRI in
spontaneous intracranial hypotension has
been interpreted as compatible with either
decreased CSF production5 or increased
absorption;6 others suggest that the enhance-
ment is simply a result of dilatation of the
meningeal vasculature secondary to a reduced
CSF volume.78 In their comprehensive review
of spontaneous intracranial hypotension,
Rando and Fishman9 dismissed the hyperab-
sorption hypothesis, arguing that no appreci-
able absorption occurs at low CSF pressures
and concluded that CSF leakage from the
neuroaxis is the most likely mechanism. As in
our case, radioisotope cisternography may
identify such a leak.79 Our patient undoubt-
edly had spontaneous intracranial hyperten-
sion according to suggested criteria9 and
subsequent investigations combined with the
response to treatment provide compelling evi-
dence that the cause was CSF leakage from an
arachnoid diverticulum, a defect associated
with Marfan's syndrome.'0

Marfan's syndrome is caused by mutations
of the fibrillin gene on the long arm of chro-
mosome 15 (15q).11 The primary neurological
complications are dural ectasia, meningo-
coeles, learning disability, and hyperactivity.10
Dural ectasia is the most common, occurring
in 63% in one CT study,'2 although there was
no association with the severity of the
Marfan's syndrome. Meningocoeles, usually
of the lumbrosacrum, and arachnoid divertic-
ula or cysts are also well recognised;"321 it has
been suggested that these defects develop sec-
ondary to the normal, continuous, pulsatile
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Figure 3 Lumbar
myelogram showing
multiple large arachnoid
diverticula.
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CSF pressure together with unrecognised
trauma acting on a structurally weakened
dura.'2 20 Arachnoid cysts occurring in the nor-
mal population may also be due to the effects of
previous minor trauma.22 Intracranial hypo-
tension after minor trauma to the head68 or
spine21 24 in patients without Marfan's syn-
drome has been reported; in some cases an
obvious dural leak has been identified,23
whereas in others a leak was assumed although
unidentified.24

Postural headaches associated with
Marfan's syndrome and dural abnormalities
have been described before. Raftpoulos et al 13

reported a case presenting with back and thigh
pain; in addition there was a history of inter-
mittent postural headaches which had settled
spontaneously. Investigation disclosed a large
sacral meningocoele and they postulated that
the headache was the initial symptom of this
lesion, the meningocoele acting as a reservoir
for CSF when the patient stood up, resulting
in a low intracranial CSF pressure. Stem25
described a patient who presented with sud-
den onset of low back pain radiating into both
legs associated with a postural headache.
Myelography showed multiple diverticula exit-
ing the sacral foramina with a grossly ectatic
lumbrosacral theca; insertion of a lumbroperi-
toneal shunt resolved her back and leg pain
but unsurprisingly not the headache, which
took several months to settle spontaneously.
Cistemography was not done in either of these
two patients.

In many of the reported cases of sponta-
neous intracranial hypotension, the symptoms
have resolved spontaneously with no specific
treatment required. Our patient's recurrent
headache, however, led to her being confined
to bed in hospital for several weeks, necessitat-
ing some kind of intervention. Both epidural
saline infusion and autologous blood patching
are described as efficacious in the manage-
ment of low pressure headaches.2627 We
elected to try an epidural infusion first for both
diagnostic and therapeutic reasons. Although
we were unable to complete the planned infu-
sion of 48 hours, the brief, immediate
response was impressive. We then performed
blood patching, initially at the lumbar level
because of technical unease at injecting at the
thoracic level; when this failed, the thoracic

approach was used with success and no com-
plications. This confirms the suggestion of
Szeinfeld et al that although injected blood
may spread cranially over several segments,
the best results follow injection within one
interspace of the dural leak.27 Although there is
no reason to suspect that this form of treat-
ment will protect our patient from further
dural tears at other sites in the future, it has
enabled her to return to a near normal life at
present.

Conclusions
We have presented a case of spontaneous
intracranial hypotension secondary to a proved
CSF leak occurring in a patient with Marfan's
syndrome; to our knowledge this is the first
published case. We postulate that the leak was
caused by minor, unrecognised trauma ruptur-
ing one or more spinal arachnoid diverticula.
These diverticula were probably pre-existing
abnormalities complicating the Marfan's syn-
drome. We conclude that patients with spinal
meningeal defects may be at increased risk of
developing such leaks, possibly secondary to
unrecognised trauma. We agree with others
that radioisotope cistemography is the investi-
gation of choice to identify the site of any CSF
leak and that site specific epidural blood
patching is the best treatment for severe symp-
toms.
We are grateful to Dr R Gibson for interpretation of the radiol-
ogy, Dr M V Merrick for the nuclear images, and Dr P
Andrews who performed the thoracic patches. R J D is sup-
ported by a Medical Research Council grant.

1 Schaltenbrand G. Neure Anschauungen zur Pathophysio-
logie der Liquorzirkulation. Zentralbl Neurochir 1938;3:
290-300.

2 Labadie EL, van Antwerp J, Bamford CR. Abnormal lumbar
isotope cistemography in an unusual case of spontaneous
hypoliquorrheic headache. Neurology 1976;26:135-9.

3 Marcelis J, Siberstein SD. Spontaneous low cerebrospinal
fluid headache. Headache 1990;30:192-6.

4 Kraemer G, Hanns HC, Eissner D. CSF hyperabsorption: a
cause of spontaneous low CSF pressure headache.
Neurology 1987;(suppl 1):238.

5 Hochman MS, Naidich TP, Kobetz SA, Fernandez-Maitin
A. Spontaneous intracranial hypotension with pachy-
meningeal enhancement on MRI. Neurology 1992;42:
1628-30.

6 Sable SG, Ramadan NM. Meningeal enhancement and low
CSF pressure headache. An MRI study. Cephalgia
1991;11:275-6.

7 Fishman RA, Dillon WP. Dural enhancement and cerebral
displacement secondary to intracranial hypotension.
Neurology 1993;43:609-1 1.

8 Pannullo SC, Reich JB, Krol G, Deck MDF, Posner JB.
MRI changes in intracranial hypotension. Neurology
1 993;43:9 19-26.

518
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.59.5.516 on 1 N
ovem

ber 1995. D
ow

nloaded from
 

http://jnnp.bmj.com/


Spontaneous intracranial hypotension from a CSF leak in a patient with Marfan's syndrome

9 Rando TA, Fishman RA. Spontaneous intracranial
hypotension: report of two cases and review of the litera-
ture. Neurology 1992;42:481-7.

10 Beighton P, de Paepe A, Danks D, et al. Intemational
nosology of heritable disorders of connective tissue,
Berlin, 1986. AmJ Med Genet 1988;29:581-94.

11 Tsipouras P, Del Mastro R, Sarfarazi M, et al. Genetic link-
age of the Marfan syndrome, ectopia lentis, and congeni-
tal contractural arachnodactyly to the fibrillin genes on
chromosomes 15 and 5. The International Marfan
Syndrome Collaborative Study. N Engli Med 1992;326:
905-9.

12 Pyeritz RE, Fishman EK, Bernhardt BA, Siegleman SS.
Dural ectasia is a common feature of the Marfan syn-
drome. Am Hum Genet 1988;43:726-32.

13 Raftopoulos MD, Pierard GE, Retif C, Braude P, Brotchi
J. Endoscopic cure of a giant sacral meningocoele associ-
ated with Marfan's syndrome: case report. Neurosurgery
1992;30:765-8.

14 Smith MD. Large sacral dural defect in Marfan syndrome. A
case report. Bone Joint SurgAm 1993;75:1067-70.

15 Strand RD, Eisenberg HM. Anterior sacral meningocele in
association with Marfan's syndrome. Radiology 1971;99:
653-4.

16 Weir B. Leptomeningeal cysts in congenital ectopia lentis.
Case report. Neurosurg 1973;38:650-4.

17 Barter JF, Addison WA, Rosenberg ER, Hammond CB.
Anterior sacral meningocele presenting as a pelvic
mass and diagnosed only at celiotomy after an

extensive workup. A case report. Reprod Med 1983;
28:684-6.

18 Fishman EK, Zinreich SJ, Kumar AJ, Rosenbaum AE,
Siegelman SS. Sacral abnormalities in Marfan syndrome.
Jf Comput Assist Tomogr 1983;7:851-6.

19 Robinson L, Dominguez R, Cabrera J, Yeakley JW,
Fenstermacher MJ, Milner ME. Multiple meningeal
cysts in Marfan syndrome. AJ7NR 1989;10:1275-6.

20 Cilluffo MD, Gomez MR, Reese DF, Onofrio BM, Miller
RH. Idiopathic ("congenital") spinal arachnoid divertic-
ula. Mayo Clin Proc 1981;56:93-101.

21 Harkens KL, el-Khoury GY. Intrasacral meningocele in a

patient with Marfan syndrome. Case report. Spine 1990;
15:610-2.

22 Lake PA, Minckler J, Scanlan RL. Spinal epidural cyst:
theories of pathogenesis. 7 Neurosurg 1974;40:774-8.

23 Nosik WA. Intracranial hypotension secondary to lumbar
nerve sleeve tear. JAMA 1955;157:1110-1.

24 Bell WE, Joynt RJ, Sahs AL. Low spinal pressure syn-
dromes. Neurology 1960;10:512-21.

25 Stern WE. Dural ectasia and the Marfan syndrome. Y
Neurosurg 1988;69:221-7.

26 Gibson BE, Wedel DJ, Faust RJ, Petersen RC. Continuous
epidural saline infusion for the treatment of low CSF
pressure headache. Anesthesiology 1988;68:789-9 1.

27 Szeinfeld M, Ihmeidan IH, Moser MM, Machado R, Klose
KJ, Serafini AN. Epidural blood patch: evaluation of the
volume and spread of blood injected into the epidural
space. Anesthesiology 1986;64:820-2.

519
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.59.5.516 on 1 N
ovem

ber 1995. D
ow

nloaded from
 

http://jnnp.bmj.com/

