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CEREBROSPINAL FLUID VOLUME DEPLETION IN CHRONIC WHIPLASH-ASSOCIATED DISORDERS
FROM MOTOR VEHICLE-RELATED SPINAL INJURIES

Iwao TAKESHITA, Masaru OHTA, Ken SAMOTO, Takeshi HAMAMURA and Hideyuki WATANABE
Neurosurgery and Radiology, Kyushu Rosai Hospital

To evaluate cerebrospinal fluid (CSF) volume depletion in chronic cases of whiplash-associated disorders,
""In radioisotope (RI) cisternography, brain magnetic resonance imaging (MRI) and lumbar MR myelography
were consecutively conducted on 460 individuals with chronic whiplash-associated disorders resulting from mo-
tor vehicle collision (Group A, n=225) and other traumatic injuries (Group B, n=>57), spontaneous intracranial
hypotension syndromes and other miscellaneous disorders (Group C, n=155), iatrogenic intracranial hypoten-
sion syndrome (Group D,n=11), and communicating hydrocephalus (Group E, n=12). Movement of intrathe-
cally administered RI via a lumbar puncture was sequentially scanned at 1, 2 or 3, 5 and 24 hours. A whole body
neuroaxis scanned figure showing high spinal parathecal activity at any time was considered to be a CSF leak,
if small enough meningeal diverticula evidenced by MR myelography were present. Retention rate (%) of in-
trathecal RI for each scan was calculated using the formula : (whole body count-urinary bladder count) /whole
body count (cpm) at 1h % 100. All CSF leaks, although having single to multiple poles, were located in the spinal
canal. CSF leakage was observed in 99/225 (44%),24/57 (42%),61/155 (39%),9/11 (82%), and 4/12 (33%),
in Groups A, B, C, D and E respectively. All CSF leakages was involved with the lumbar spine in Group A, al-
though 20 cases extended to mid-thoracic levels. In Group A, spinal vertebrae were concomitantly injured in 7
cases (1 cervical spine dislocation, 1 cervical spine fracture, 2 thoracic and 1 lumbar compression fracture (s),
and 2 lumbar disc hernia). CSF leakage for 2 cervical spine injuries was not at the injured site but at the lum-
bar spinal canal. CSF leakage limited to the lumbar spine involved 22 and 43 cases in groups B and C, respec-
tively. Of all CSF leaks, 24h retention rates less than 30% accounted for 90% of cases. In Group A, early CSF ex-
cretion and less than a 30% retention rate at 24h was also observed in 37 out of 128 subjects without CSF leak-
age. In Group A, therefore, over half the individuals were postulated to have CSF volume depletion, with the
most vulnerable sites for CSF leakage at lumbar spine levels. CSF leakage and/or depletion is likely to be at
least partly responsible for chronic complex complaints in whiplash-associated disorders.




