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Abstract

Purpose: Radionuclide cisternography may be helpful in understanding pathophysiology of postural head-
ache and low CSF pressure in patients with spontaneous intracranial hypotension. The purpose of this study
was to characterize radionuclide cisternographic findings of spontaneous intracranial hypotension. Materials
and Methods: The study population consists of 15 patients with spo}ltaneous intracranial hypotension.
Diagnosis was based on their clinical symptoms and results of luntbar puncture. All patients underwent
radionuclide cisternography following injection of 111 to 222 MBq of Tc-99m DTPA into the lumbar
subarachnoid space. Sequential images were obtained between 1/2 hour and 24 hour after the injection of
Tc-99m DTPA. Radioactivity of the bladder, soft tissue uptake, migration of radionuclide in the
subarachnoid space, and extradural leakage of radionuclide were evaluated according to the scan time.
Results: Radionuclide cisternogram showed delayed migration of radionuclide into the cerebral convexity
(14/15), increased soft tissue uptake (11/15), and early visualization of bladder activity at 30min (6/10) and
2hr (13/13). Cisternography also demonstrated leakage site of CSF in 4 cases and 2 of these were depicted
at 30min. Epidural blood patch was done in 11 patients and headache was improved in all cases.
Conclusion: The characteristic findings of spontaneous intracranial hypotension were delayed migration of
radionuclide and early visualization of the soft tissue and bladder activity. These scintigraphic findings
suggest that CSF leakage rather than increased CSF absorption or decreased production may be the main
pathophysiology of spontaneous intracranial hypotension. Early and multiple imaging including the bladder
and soft tissue is required to observe the entire dynamics of radionuclide migration. (Korean J Nucl Med
1998;32:6:482-9)
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Table 1. Clinical and Cerebrospinal Fluid Findings in Patients with Spontaneous Intracranial Hypotension

Case Sex/Age Symptom Onset CSF Pressure (mmH,0) CSF study (RBC-WBC-Protein)*
1 M/29 Postural headache  Sudden <3 9000-2-62
2 F/53 Postural headache linsidious 6 8-2-97
3 M/35 Postural headache  Sudden 4 470-42-111
4 M/37  Postural headache  Sudden 20 1-3-48
5 M/j41 Postural headache  Sudden 10 70-130-99
6 My/45 Postural headache  Sudden 7 52-3-217
7 F/44 Postural headache  Sudden <3 3-4-42
3 F/28 Postural headache  Sudden <3 60-4-49
9 F/53 Postural headache  Sudden <3 31750-18-566
10 M/46  Postural headache  Sudden <3 73-4-87
i1 M/43 Postural headache  Sudden <3 730-161-115
12 M/27 Postural headache Insidious <3 240-30-15
13 F/39 Postural headache  Sudden <3 6-15-190
14 F/25 Postural headache  Sudden <3 2-50-56
15 F/43 Postural headache  Sudden <3 Sampling failure

* RBC (cellssmm®), WBC (cells/mm’), Protein (mg/dL).
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Table 2. Findings of Radionuclide Cisternography in Patients with Spontaneous Intracranial Hypotension

Case 30 min bladder* 2hr bladder  Soft tissue uptake Delayed migration  Site of CSF Leakage
1 + + + + Cervicothoracic junction
2 - + + + -

3 ~+ + + + Thoracolumbar junction
4 - + - + Upper cervical
5 + + - + -

6 + + + + —

7 NP + - + —

8 NP + -+ + —

9 + + + + —

10 NP NP + + -

11 NP NP + + -

12 NP + =+ + —

13 - + + + -

14 + + + + Lumbar

15 - + - - -

NP, not performed; *, Bladder activity at 30 min image.
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Fig. 1. Radionuclide cisternography of 35-
year-old man with spontaneous intra-
cranial hypotension shows radioacti-
vity of the bladder, a CSF leak at the
thoracolumbar junction (arrows)(1A)
and diffusely increased soft tissue
uptake (1B) at 30 min after the in-
jection of Tc-99m DTPA. Two-hour
delayed scan shows decrease of su-
barachnoid activity and persistent focal
uptake at leakage site (arrow) (1C).
The patient underwent epidural blood
patch at leakage site and headache
was improved.
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Fig. 2. Radionuclide cisternography of 37-
year-old woman with postural hea-
dache shows radioactivity of the
bladder (2A) and CSF leakage at
cervical level (2B) at 2 hrs after
the injection of Tc-99m DTPA
(arrows). Twenty four hours delay-
ed scan shows delayed migration
of radiotracer into the cerebral
convexity (2C). The patient under-
went epidural blood patch and head-
ache was markedly improved.
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Fig. 3. Radionuclide cisternography of 53-year-
old female with postural headache
shows radioactivity of the bladder at
2 hours after the injection of Tc-99m
DTPA (3A). Twenty four-hours delay-
ed scan shows decreased subarachnoid
activity and delayed migration of ra-
dionuclide (3B). Gd-DTPA enhanced
brain MRI shows subdural effusion in
both cerebral convexity and diffuse
meningeal enhancement (3C).
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