Letter to the Editor — “Visual assessment for xanthochromia needs no

revisitation”

Sir, recently Linn et al. compared visual with spectrophotometric as-
sessment of xanthochromic cerebrospinal fluid (CSF) and concluded that a
sample perceived as colourless is incompatible with the diagnosis of recent
subarachnoid haemorrhage (SAH) [1]. Six CSF samples spiked with bilirubin
and one normal CSF sample were assessed by 102 subjects visually. Spec-
trophotometry between 450-460 nm established extinctions from 0.01 to 0.09
in the six spiked samples.

The observations made by Linn et al. are valuable, albeit our interpreta-
tion of their results differs from their own. We think that the study confirms
that visual assessment of the CSF for low concentrations of bilirubin is in-
ferior to spectrophotometry. To illustrate this point we compare in Table 1
our own results contrasting visual with spectrophotometric detection of low
concentrations of bilirubin with those of Linn et al. [1, 2]. For this post—hoc
analysis, we have only included the observed frequencies of their samples
seen as “yellow” or as “colourless”. Samples for which no decision could be
made because the visual inspection was “doubtful” are not included. Clearly,
both sets of data demonstrate that human colour vision is less sensitive than
spectrophotometry for detecting small amounts of bilirubin from the CSF. It
would be interesting to analyse the original absorption spectra of the Linn

et al. [1] to determine whether their visual threshold (extinction of 0.06)



corresponds to ours (excitation purity or saturation of about 2.4%) [2].

We would like to pose three additional questions: (1) Why was an ar-
bitrary cutoff of 0.05 chosen as opposed to 0.023 which was the criterion
published by the same group previously [3]7 (2) Why was a spectral band-
width (450-460 nm) selected for measuring an extinction as opposed to the
recommended absorbance at 476 nm [4]? (3) Given that the major “real
life” problem for visual assessment of CSF from a recent SAH is likely to
be contamination with blood (of red colour) [5], why was visual assessment
restricted to a sensitivity problem (i.e., detection of low concentrations of
bilirubin in an otherwise colourless sample)? If one extrapolates from pre-
vious data [3] such an analysis is more appropriate for CSF samples taken
quite some time after a SAH, rather than, as the authors intended, recently

following a SAH.

References

[1] F.H. Linn, H.A. Voorbij, G.J. Rinkel, A. Algra, and J. van Gijn. Visual in-
spection versus spectrophotometry in detecting bilirubin in cerebrospinal

fluid. J Neurol Neurosurg Psychiatry, 76:1452—-1404, 2005.

2] A. Petzold, G. Keir, and T.L. Sharpe. Why human color vision cannot
reliably detect cerebrospinal fluid xanthochromia. Stroke, 36:1295-1207,
2005.

[3] M. Vermeulen, D. Hasan, B.G. Blijenberg, A. Hijdra, and J. van Gijn.



Xanthochromia after subarachnoid haemorrhage needs no revisitation. J

Neurol Neurosurg Psychiatry, 52:826-808, 1989.

[4] UK NEQAS. National guidelines for analysis of cerebrospinal fluid for
bilirubin in suspected subarachnoid haemorrhage. Ann Clin Biochem,

40:481-408, 2003.

[5] A Petzold, G Keir, and LT Sharpe. Spectrophotometry for xanthochro-
mia. N Engl J Med, 351:1695-1696, 2004.

Axel Petzold MD PhD
Department of Neuroimmunology, ION
The Tavistock Intensive Care Unit, NHNN
Queen Square
London WCI1N 3BG, United Kingdom
Tel.: +44 207837 3611 x4204
Fax: +44 207837 8553
E-mail: a.petzold@ion.ucl.ac.uk
Lindsay T. Sharpe PhD
Institute of Ophthalmology
11-43 Bath Street
London EC1V 9EL, United Kingdom



"A[snogoreue posATeue oIom
SUOTIOUI)Xd 1910 oY) I0] sIoquunu oY, *(z0T=U) Aem aures a1} Ul 90eI} orrpatojoydoryoads o) pojeIdiojur aary
P[MOM SITOPNIS PUR SURIOIUID [[B PUR UIQNIII Jo 90UasaId o1[) pafeasdl A[1es[d A1jomojordorydads ¢seipnod ug
"SISATRUR ST} JO MO }JO] SI0JOISY) PUR POPIDOPUN 9I9M SIUOPNIS g PUR URIIUID | pue ‘(g6=u) mo[L se ojdures
o[} MRS SJUOPNYS G PUR SURDIUID (G ‘()=U) SSO[IMNO[00 st o[dures oY} MBS SJUOPN)S [RIIPOW IO SURIOIUID oY)
JO UOU §()°() JO UOIPOUNIXS We I0J :[T| 90USISJAI UI T O[CR], WIOI SISCUINU I} UO Paseq dIe SOIISIIRIS YT,

1000°0> T'8V1 00°T 1o 10°0 100°0> 0°¢e 00°T 00°0 90
1000°0>  6°2GT 00°T 60°0 ¢c0°0 100°0> 0°¢¢ 00°T 00°0 ¥0'T
1000°0>  L'1€ 00°T ¢clL0 700 100°0> 0°¢¢ 00°T 00°0 991
00> 297 00T ¢6°0 90°0 100> 9¢'8 00T 70 Ve
SN o 00T 00T 200 SN o 00T 06°0 87
»SN o 00°T 00T 60°0 SN o 00°T 00°T €6
- - - - SN o 00°T 00°T ¢8I
— — — — SN o 00°T 00°T 9°9€

(Aouonbaiy pearssqo)  (Aouenberj pealssqo) (WU 09F-0ST Ie) (Aouenbaiy peatesqo)  (Aouenbelj pastesqo) (%) Ayund

d mx Anewojoydoryoedg UOISIA INO[O)) UOI}OUI)XH] d mx Anpewojoydoryoedg UOISIA INO[O)) UOI)RIIOXH

v 30 uuly P 32 P1oZ3°od

‘([T ‘g] seouoragor WOy
®IRp) IS O} WO UIGNIIIq JO SIUNOWe [[ews Surjdagop 10y A130
-urojoydordads Uy} AATIISUSS SS9] ST UOISIA INOJ0d URWINE T 98],



