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Clinical Analysis of Risk Factors for Hydrocephalus Patients after
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ABSTRACT Objective: To discuss and examine the indicators and time for hydrocephalus patients who were not immediately
treated with external ventricular drainage (EVD) after intraventricular hemorrhage (IVH). Methods: Retrospective analysis of clinical
data of 98 cases of IVH from January 2009 to september 2015. Results: Ninety-eight patients met the criteria; twenty-eight (28.6%)
received EVD. Paraventricular hemorrhage was the most common pattern (49.5%), with twenty-four in these patients requiring EVD. The
median mGS in the EVD group was 17+ 5.1 (12-28) and was 8+ 4.2 (2-20) (p<0.001) in the No-EVD group. Hydrocephalus diagnosed
by imaging, midline shift > 5 mm, Glasgow Coma Scale (GCS) score< 8, mGS > 13, third ventricle mGS = 5, and fourth ventricle mGS =
5 were associated with EVD. On multivariate regression analysis, mGS >13, GCS score< 8 and fourth ventricle mGS = Swere still
significant factors. Most patients (24, 85.7%) who were symptomatic hydrocephalus received EVD soon. Only four patients received
EVD after forty-eight hours. Conclusions: Coma, mGS >13 and a dilated fourth ventricle increased the risk of EVD. Most patients
experienced EVD within 24 hours after IVH, and a minority required EVD after 48 hours.
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Table 1 The clinical characteristics of patients with IVH

Vabriable NO EVD(70) EVD(28)
Age in year 65.4(20-85) 66.2(24-86)
Female 32(45.7) 14(50.0)
Hypertension 36(51.4) 15(53.6)
Diabetes 8(11.4) 3(10.7)
Hyperlipidemia 27(38.6) 10(35.7)
Stroke history 6(8.6) 2(7.1)
Anticoagulation 20(28.6) 7(25.0)
Spontaneous ICH 58(82.9) 26(92.9)
Trauma 6(8.6) 0
Tumor 2(2.9) 1(3.6)
Vascular anomalies 2(2.9) 1(3.6)
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Table 2 Comparison of IVH extent (mGS) in patients requiring and not requiring EVD based on IVH location and hemorrhage origin

No EVD EVD NoEVDvsEVD mGS
Variables Median mGS+ SD Median mGS* S
p Value
No. (%) (range) No. (%) (range)
IVH location
RLV or LLV only 29(29.6) 5+ 2.1(2-9) - - -
RLV and/or LLV+3rd 7(7.1) 11+ 2.6(5-12) - - -
RLV and/or LLV+4th 2(2.0) 11(8,14) - - -
3rd+4th only - - 1(1.0) 9 -
4th only 2(2.0) 4.5(4,5) 1(1.0) 5 -
RLV or LLV +3rd+4th 5(5.1) 13+ 3.1(8-15) 2(2.0) 18+ 2.4 (16, 20) 0.1
Panventricular 25(25.5) 12+ 2.8(8-19) 24(24.5) 19+ 4.2 (13-28) <<0.001
Hemorrhage origin
IVH only 6(6.1) 7+ 4.1(2-13) - - -
Caudate 9(9.2) 12+ 4.8(3-20) 4(4.1) 19.1% 2.6 (16-23) 0.02
Basal ganglia 13(13.3) 8+ 2.9(4-14) 7(7.1) 21+ 4.6 (16-30) <0.001
Thalamic 8(8.2) 9% 3.6 (5-15) 7(7.1) 16+ 2.7 (11-19) 0.001
Lobar 31(31.6) 7.5¢ 4.3 (3-18) 6(6.1) 18+ 5.3(9-26) <0.001
Infratentorial 33.1) 8+ 3.6 (4-11) 4(4.1) 10+ 4.4(5-15) 0.55

LLV = left lateral ventricle; RLV = right lateral ventricle; - = no patients in category.

R 3ITRES SRR IME R
Table 3 Factors resulting in EVD placement

Univariate Analysis

Multivariate Analysis

Factors
No EVD(n=70) EVD(n=28) P Value OR(95%CT) P Value
Age in year 65.4(20-85) 66.2(24-86) 0.680 -
Hydrocephalus 20(28.6) 21(0.75) <0.001 -
Midline shift>5 mm 16(22.9) 18(64.3) <0.001 -
GCS<8 11(14.1) 19(67.9) <0.001 3.98(1.12-15.02) 0.034
ICH volume, means 8D 5 35.6(0-185) 43¢ 42.4(2-208) 0.093 ;
(range)
Panventricular hemorrhage 25(32.1) 24(85.7) <0.001 -
mGS >13 9(12.9) 22(78.6) <0.001 3.76(0.98-15.13) 0.044
mGS=5 for 3rd ventricle 2 9(32.1) <0.001 -
mGS=5 for 4th ventricle 3 16(57.1) <0.001 5.21(1.24-23.08) 0.024

- = no patients in category
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