











Spontaneous intracranial hypotension treated using a blood patch

Fic. 5. Coronal T1-weighted brain MR images obtained in a patient
before (left) and after (right) the blood patch procedure. Note the disap-
pearance of meningeal thickening and contrast enhancement, which
was also present at the falcine level.

after symptom onset she noted that the headache was ab-
sent while resting in bed and that it appeared ~ 1 hour
after assuming an orthostatic position; she also started
complaining of hearing impairment and dizziness. She
did not report any previous trauma, and her general and
neurological examinations revealed normal findings.

Brain MR imaging showed the presence of subdural
fluid collections along both cerebral convexities and the
tentorium; other sites of dural detachment were present
along cerebellar convexities, the falx, and the clivus. The
post-Gd MR imaging study revealed enhancement of the
thickened dura.

A spinal myelo-MR imaging study showed an irregu-
larly shaped dural root sleeve at the level of C-7 on the
left. The patient was sent home and placed on a regimen
of bed rest for = 1 month, hydration, and low doses of ste-
roids for 1 month. After ~ 2 weeks of such treatment, her
dizziness and hearing impairment disappeared.

The subsequent neuroradiological evaluation (May
2001) showed only the presence of a slight subdural col-
lection along the left frontoparietal convexity. Two ad-
ditional cerebral MR imaging examinations (November
2001 and September 2002) revealed normal findings.

Treatment. In January 2003 the patient began again
to complain of postural headache and dizziness; the head-
ache started to limit her daily activities and she had to
leave work. She was again admitted to our institution in
February 2003, and brain MR imaging was performed,
which revealed a recurrence and a worsening of the pre-
viously described radiological pattern (presence of sub-
dural collections along both cerebral convexities, the ten-
torium, and the falx, caudal displacement of brainstem
structures, and flattening of the interpeduncular cistern
and basal cisterns) together with an enlargement of the
epidural spaces along the upper spinal cervical tract. My-
elo-MR imaging and myelo-CT scanning studies showed
the presence of a radicular cyst at T-9 on the left, sug-
gesting that this was the site of the CSF leak. The patient
was treated with a blood patch, which was well tolerated.
The day after the procedure she was discharged from the
hospital and placed on a regimen of bed rest for 3 weeks,
hydration, and no work or physical activity.

Posttreatment Course. At the first follow-up visit
(October 2004), 6 months after the procedure, the patient
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Fic. 6. Coronal FLAIR brain MR images showing a bilateral subdural
fluid collection extending along the subdural falcine space (leff). The
fluid is no longer present after the blood patch procedure (right).

was completely free from headache, and brain MR im-
aging showed improvement of the previously described
neuroradiological pattern. At the second follow-up visit
(December 2006) she was still free of headache and re-
sumed her job and physical activities.

Case 3

History and Examination. This 49-year-old woman
first came to our attention in May 2003. One month be-
fore admission she started to complain of headache local-
ized in the occipitonuchal region; as with the other cases,
it was present when she was standing and was relieved
by lying down. Her family and medical histories were
unremarkable for any kind of general or neurological
pathological condition, and general and neurological ex-
aminations revealed normal findings. Brain MR imaging
showed dural thickening and enhancement along the ce-
rebral convexities and tentorium. Spinal myelo-MR im-
aging showed a radicular cyst at the S-2 level on the left
and at the T11-12 level on the right. A subsequent radio-
isotope myelocysternography study confirmed the pres-
ence of multiple radicular cysts, the largest one at T-12
on the right.

Treatment. The patient was treated with a blood
patch. The procedure was well tolerated, and the next day
she was discharged from the hospital. One week after the
procedure the patient was free from headache. A brain
MR imaging study performed 2 months later revealed a
regression of the pathological radiological pattern, except
for the persistence of a slight thickening of the dura along
the tentorium.

Posttreatment Course. At the last follow-up (Novem-
ber 2006) the patient was completely free from headache,
and the last brain MR imaging study performed in Janu-
ary 2005 showed no signs of CSF hypotension.

Discussion

Intracerebral CSF hypotension (either idiopathic or
presumably derived from neuroradiologically demon-
strable dural cysts, or from real loss of CSF) results from
low CSF volume. The postlumbar puncture is the most
frequent form and is attributable to leakage of CSF from
the hole made in the dura by the needle.



Conversely, SIH, first described by Schaltenbrand
is rare. Earlier theories about a decreased CSF formation
have never been substantiated.® The majority of the spon-
taneous CSF leaks occur at the level of the spine, par-
ticularly at the thoracic level.'® The exact cause of spon-
taneous CSF leaks remains unknown, although 2 factors
have been proposed as a determinant: trivial trauma and
congenital weakness of the dural sac.!*%1517

The cardinal clinical manifestation of SIH is orthos-
tatic headache due to traction or distortion of various an-
choring pain-sensitive cerebral structures caused by the
displacement of the brain,> with compensative dilation of
cerebral veins and sinuses. Similarly, traction, distortion,
or compression of some of the cranial nerves or brainstem
and diencephalic structures have been deemed responsi-
ble for cranial nerve palsies, visual blurring, visual field
cuts, brainstem-related clinical manifestations, and even
stupor and coma.

This syndrome usually has a benign course; how-
ever, cases in which the patients have a reduced level of
consciousness and subsequent stupor and coma (caused
by diencephalic compression or by large subdural he-
matomas) have been reported.'> Many patients improve
spontaneously, whereas others require pharmacological
or surgical treatment (if a clear point of CSF leakage is
demonstrable). Bed rest has traditionally been advocated
as the first-line treatment, together with hydration or over-
hydration, but the real therapeutic efficacy of such treat-
ments has still not been established. Caffeine and theo-
phylline have been demonstrated to be effective in some
studies, but their beneficial effects are often temporary;
some patients report a partial improvement with steroids,
but a substantial and long-lasting effect is exceptional

If these therapeutic measures are ineffective and the
site of CSF leak is known, an epidural autologous blood
patch with fibrin glue or continuous epidural saline infu-
sion can be attempted to stop the CSF leak by plugging
the dural gap. The surgical closure of fistulas through
laminectomy has been proposed in patients in whom the
blood patch is unsuccessful.'s

Based on our hypothesis, which could be applied
even in cases in which there is no neuroradiologically de-
monstrable clear point of CSF leakage or spinal radicular
cysts, this syndrome is derived from CSF aspiration and
loss (and not necessarily by a real leakage) from the suba-
rachnoid into the epidural space and then into the venous
system (inferior vena cava system), due to the low epidural
pressure created by the presence of the large 1-way valve
collector veins in constitutionally predisposed individu-
als such as those with constitutional weakness of dura or
those with multiple subarachnoidal microdiverticula. We
think that the dural tear, even when clearly identified, is
not the cause of the disease but the effect of the epidural
hypotension maintained by the inferior cava vein outflow
to the heart. Furthermore, the presence of a radicular cyst
demonstrated on myelo-MR imaging studies does not
necessarily correlate with a definite CSF leak at that level.
The goal of our blood patch procedure is not to seal CSF
leaks (in fact the epidural blood patch is always placed in
the epidural lumbar space, even when the radiologically
evident radicular cyst is not at the lumbar level), but in-
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Fic. 7. Sagittal (upper) and axial (lower) spine CT reconstructions
showing the presence of air in the spinal lumbar posterior epidural
space, as a consequence of air aspiration (following epidural puncture)
due to a strong negative epidural pressure.

stead to help in reversing the CSF-blood gradient within
the epidural space along the entire cord. Our procedure,
an epidural block of sorts obtained with the use of autolo-
gous blood and fibrin glue at the L1-2 levels, seems to
lead to good and long-lasting clinical results.

A question may arise regarding the long-lasting ef-
fect of the described procedure despite the unavoidable
phenomenon of resorption of the injected compound over
time. To address this topic, one must remember that a cer-
tain number of less severe SIH syndromes may recover
only with bed rest and hydration. In our opinion, the acute
restoration of the physiological gradient between epidural
and intrathecal pressures removes the actual cause of CSF
outflow, allowing for stable recovery in a similar way as
it would happen with conservative measures alone; more-
over, the temporary absence of flow through the dural leak
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or through the dura itself may allow tissue reparation and
remodeling. It must be mentioned that in this syndrome
the dura mater can show rapid structural modifications
as demonstrated by the appearance and disappearance of
contrast enhancement on MR imaging (Fig. 5).

Moreover, at the L1-2 levels there is no risk of damag-
ing the spinal cord, and the radicular compression by the
injected fibrin glue may be easily avoided if one is aware
of the eventual occurrence of radicular pain or numbness
during the injection. Regardless, this event did not occur
in any case treated with a blood patch at our institution,
perhaps because of the fluid consistency of the injected
compound during the epidural administration, facilitat-
ing its laminar diffusion within the epidural space.

The following remarks reinforce our aforementioned
etiological hypothesis: 1) In most of our patients the clini-
cal and brain MR imaging findings of the disease disap-
peared after the procedure, and postural headache disap-
peared immediately in 1 case despite a quick return to
upright posture. 2) The hydrosoluble iodine contrast-in-
jected CT scans obtained immediately after the procedure
confirmed the filling of a considerable portion of the lum-
bar epidural space by the blood—fibrin glue compound.
3) In our cases a marked negative epidural pressure was
measured at the injection site with the patient lying down
(=10 cm H,0O) and volumes up to 10 ml of air or saline
solution were aspirated from the epidural space in 2 and
3 seconds, respectively (the same aspiration mechanisms,
we believe, as on the dural surface in the closed system)
(Fig. 7).

We are aware that the number of cases is not suf-
ficient to confirm our etiopathogenetic hypothesis about
the origin of the so-called spontaneous CSF hypotension
syndrome, and we deemed the only procedure that could
effectively demonstrate it (that is, invasive measurement
of the venous pressure in the vena cava system) not to be
ethically correct to perform. Nevertheless, as it is believed
to act on the aforementioned actual etiological factors of
SIH (and then, independently from the radiologically evi-
dent point of an evident CSF leakage), we consider the
proposed procedure a safe method that should be con-
sidered before attempting a direct surgical procedure or
before undertaking the more dangerous epidural punc-
ture at a thoracic or cervical level with the aim to seal
topically the CSF fistulas (that is to say, aimed to act on
the pathogenetic and not on the etiological moment of the
disease).

Conclusions

We believe that the blood patch method leads to good
and long-lasting clinical results in patients with SIH.
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