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Shunt Operation in Normal Pressure Hydrocephalus

Tae Sung Lim, M.D., Seok Woo Yong, M.D., So Young Moon, M.D., Ph.D.

Department of Neurology, Ajou University School of Medicine, Suwon, Korea

Background: Normal pressure hydrocephalus (NPH) is one of the reversible dementia and a
shunt operation can improve major symptoms of NPH. However, selected cases of NPH patients
can be treated by shunt operation because of high complication rate. We experienced some cases
of prolonged clinical improvement of NPH after one or two lumbar punctures (LP) and evaluat-
ed the predictors of prolonged improvement of NPH symptoms by repeated LP. Methods: Thir-
ty-one NPH patients were retrospectively evaluated (age 72.5+5.8 yr). Gait disturbance, uri-
nary incontinence and cognitive impairment were semi-quantified. We divided the patients into
three groups (non-responders, transient responders and long-term responders) according to
their responses after LP and analyzed the characteristics of the groups. Results: Gait disturbance
(p=0.046) and urinary incontinence (p=0.040) score and total NPH symptom score (p=0.007)
after cerebrospinal fluid (CSF) drainage were more significantly improved in long term respon-
ders than transient responders. On multiple logistic regression analysis, total NPH score improve-
ment was the only predictor of the long-term responders (p=0.03, odd ratio=0.148). Conclusions:
Our study showed that some of NPH patients could maintain favorable courses for at least one
year after LP without shunt operation. Repeated LP could be an alternative treatment in selec-
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Fig. 1. Axial T2 MRI images of the case 1 (A), case 2 (B) and case 3 (C). All patients showed dilated ventricles with various degrees of white

matter changes.
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Table 1. Demographic and clinical characteristics of the patient groups

Non-responders (n=6)  Transient responders (n=12)  Long-term responders (n=13) Total (n=31)
Mean=+SD Mean=+SD Mean+SD Mean+SD

Sex (men:women) 5:1 8:4 85 21:10
Age (yr) 728+6.7 716+58 732+59 725+58
Duration (days) 3344353 5211458 444+ 381 4534400
Evans index 0.34+0.03 0.34+0.02 0.33+0.02 0.34+0.02
PVWMH 2.00+1.0 283+18 36117 3.00+1.71
DWMH 1.16+1.16 225+1.28 2.07+£1.18 1.96+1.25
White matter change 3.16+2.13 5.08+3.02 5.69+2.65 4.96+2.79
CSF protein (mg/dL) 42.3+13.2 36.5+114 38.4+10.8 38.4+11.3
CSF glucose (mg/dL) 68.0+13.7 782+216 70.1£118 72.8+16.7
Anti-Parkinson drugs (n) 3 7 6 16
Pre-gait score 2.0+0.00 2.83+1.33 3.15+1.21 280£1.19
Pre-urinary score 1.16+0.40 1.33+0.77 1.53+0.77 1.38+0.71
Pre-cognition score 0.83+0.40 1.08+0.79 1.15+£0.80 1.06+0.72
Pre-NPH score sum 4,00+ 0.63 525+234 584+£1.72 525+1.93
Post-gait score 2.00£0.00 2.25+0.86 1.84+0.55 2.03+0.65
Post-urinary score 1.16+0.40 1.08+0.66 0.69+0.48 0.93+0.57
Post-cognition score 0.83+0.40 0.91+0.51 0.76+0.43 0.83+0.45
Post-NPH score sum 4.00+£0.63 425+1.86 3.30+£1.10 3.80+£1.42

SD, standard deviation; PVWMH, Periventricular white matter hyperintensity; DWMH, Deep white matter hyperintensity; CSF, cerebrospinal fluid; NPH,
normal pressure hydrocephalus; n, number.
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