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ABSTRACT Objective: To explore the phase-contrast magnetic resonance image (PC-MRI) technology analysis the changes of
cerebrospinal fluid hydrodynamics before and after surgery in patients with subtonsillar hernia (Chiari) malformation type I and the influ-
encing factors of postoperative intracranial infection. Methods: In this study, 80 patients with Chiari malformation type I who were admit-
ted to our hospital from January 2019 to January 2022 were selected for study. MRI and PC-MRI examinations were performed on the
head and neck of all patients, and cerebrospinal fluid hydrodynamics were analyzed using Q-flow software. The cerebrospinal fluid hy-
drodynamics indexes of patients with Chiari malformation type I were compared before and after surgery. The difference of clinical fea-
tures between postoperative intracranial infection and non-intracranial infection in patients with Chiari malformation type [ were ana-
lyzed. Multivariate Logistic regression analysis of the influencing factors of postoperative intracranial infection in patients with Chiari
malformation type I. Results: 3 months after surgery, the mean flux (MF), stroke volume (SV) and regurgitant fraction (RF) in the patients
with Chiari malformation type I were significantly higher than those at 24 h before surgery, and the maximum peak velocity of foot
(Vdmax) and maximum peak velocity of head (Vumax) were significantly lower than those at 24 h before surgery(P<0.05). 3 months
after surgery, the ventral pons MF and SV in the patients with Chiari malformation type I were significantly higher than those at 24 h before
surgery, and RF, Vdmax and Vumax were significantly lower than those at 24 h before surgery (P<0.05). 3 months after surgery, ventral
MEF and SV of C3 and RF, Vdmax and Vumax in the patients with Chiari malformation type I were significantly higher than those at 24 h
before surgery(P<0.05). Among the patients with Chiari malformation type I, there were 19 cases with intracranial infection after surgery,

and 61 cases without infection. Multivariate Logistic regression analysis showed that older age, longer operation time, no use of antibi-
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otics and postoperative spinal fluid leakage were risk factors for postoperative intracranial infection in patients with Chiari malformation

type I (P<0.05). Conclusion: PC-MRI can effectively analyze the changes of cerebrospinal fluid hydrodynamics in patients with Chiari

malformation type I before and after surgery. Risk factors for postoperative intracranial infection in patients with Chiari malformation

type [ include older age, longer operation time, no use of antibiotics, and postoperative spinal fluid leakage.
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Table 1 Comparison of hydrodynamics of midbrain aquduct in patients with Chiari malformation type I before and after surgery(n=80, x+ s)

Time points MF(mL/s) SV(mL) RF(%) Vdmax(cm/s) Vumax(cm/s)
24 h before surgery 0.022+ 0.004 0.018+ 0.006 74.26% 13.51 7.99% 2.16 5.36% 1.59
3 months after surgery 0.043+ 0.008 0.039+ 0.007 79.16% 15.33 5.52+ 1.57 3.29+ 1.38
t -21.000 -24.254 -2.145 8.273 8.794
P <<0.001 <<0.001 0.033 <<0.001 <<0.001
% 2 FAREIF Chiari B 1 B B H RFFEMITRE 1 #3322 R (n=80, xt )

Table 2 Comparison of ventral pontine fluid dynamics in patients with Chiari malformation type I before and after surgery(n=80, x* s)

Time points MF(mL/s) SV(mL) RF(%) Vdmax(cm/s) Vumax(cm/s)
24 h before surgery 0.045+ 0.006 0.041+ 0.006 89.52+ 12.63 9.87+ 1.86 7.92+ 2.33
3 months after surgery 0.069+ 0.005 0.065+ 0.003 81.63+ 12.79 5.78% 2.06 3.68+ 1.50
t -27.485 -32.000 3.926 13.181 6.907
P <<0.001 <<0.001 <<0.001 <<0.001 <<0.001
% 3 FARBJF Chiari B 1 BLERE C3 BMIRMAENFE3 L E R (0=80, £ 5)

Table 3 Comparison of ventral C3 fluid dynamics in patients with Chiari malformation type I before and after surgery(n=80, x+ s)

« 2525 .

Time points MF(mL/s) SV(mL) RF(%) Vdmax(cm/s) Vumax(cm/s)
24 h before surgery 0.021+ 0.005 0.015+ 0.003 79.96% 12.96 7.39+ 2.18 4.38+ 1.08
3 months after surgery 0.032+ 0.004 0.029+ 0.005 75.19% 11.08 4.18+ 1.26 247+ 0.59
t -15.365 -21.475 2.502 11.403 13.882
P <<0.001 <<0.001 0.013 <0.001 <0.001

A B

& 1 Chiari B§#2 [ & PC-MRI #

C D
VBRI
Fig.1 PC-MRI image performance of Chiari malformation type I

Note: A. MRI showed Chiari malformation type 1 . B. Ventral pons measurement. C. Measurement of midbrain aqueduct. D. C3 ventral measurement.
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Table 4 Comparison of clinical data difference in the infected group and uninfected group

Clinical data Infected group(n=19)  Uninfected group(n=61) X/t P
Gender n( %) 0.013 0.911
Male 9(47.37) 28(45.90)
Female 10(52.63) 33(54.10)
Age(years) 53.55+ 5.78 42.63% 5.16 7.828 <<0.001
Course of disease( years ) 539+ 2.26 4,67 2.35 1.176 0.243
BMI(kg/m?) 22.16% 2.18 21.96% 2.33 0.332 0.747
Operation time(h) 3.28%+ 1.06 1.73+ 0.68 7.532 <0.001
Combined basic diseases n( % ) 0.133 0.716
Hypertension 5(26.32) 17(27.87)
Diabetes 3(15.79) 13(21.31)
Hyperlipidemia 2(10.53) 5(8.20)
Postoperative spinal fluid leakage n( % ) 12.544 <0.001
Yes 15(78.95) 20(32.79)
No 4(21.05) 41(67.21)
Use of antibiotics n( %) 6.476 0.011
Yes 11(57.89) 52(85.25)
No 8(42.11) 9(14.75)
Use of artificial meninges n( % ) 0.161 0.688
Yes 5(26.32) 19(31.15)
No 14(73.68) 42(68.85)
Concomitant syringomyelia n( % ) 0.002 0.968
Yes 11(57.89) 35(57.38)
No 8(42.11) 26(42.62)

% 5 Logistic I3 & E R4 # &0 Chiari Bifl | BURE ARG R 4 H A KR

Table 5 Logistic regression analysis of multiple factors affecting intracranial infection in patients with Chiari malformation type I after surgery

Variable B SE Wald »° OR 95%CI P
Older age 1.326 0.429 3.44 3.300 1.924~12.852 0.000
Longer operation time 1.285 0.937 0.752 2.535 1.053~6.899 0.005
No use of antibiotics 1.524 1.011 1.349 1372 1.206~3.893 0.002
Postoperative spinal fluid leakage 1.633 0.783 2.337 1.632 1.312~3.755 0.001
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