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Effect of Atorvastatin on the MBI and CSS Scores of Chronic Subdural

Hematoma Patients after Operation™
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ABSTRACT Objective: To explore the effect of atorvastatin on the modified barthel index (MBI) and Chinese stroke scale (CSS)
scores in patients with chronic subdural hematoma (CSDH). Methods: A total of 126 postoperative patients with CSDH treated in our
hospital from February 2014 to February 2019 were selected for study. They were divided into observation group and control group by
random number table method, with 63 cases in each group. The patients in both groups were treated by drilling and drainage. The patients
in the control group were treated with routine treatment after operation. The observation group was treated with atorvastatin orally for one
month. Before and after treatment, the serum neuron-specific enolase (NSE), human S100B protein (S-100B, tumor necrosis factor-a
(TNF-), interleukin-1 (IL-1), MBI, CSS scores were compared Changes and the occurrence and recurrence of adverse reactions. Results:
After treatment, the levels of serum NSE, S-100B, CRP, TNF-« and IL-1 as well as CSS score in the observation group were lower than
those in the control group (P<0.05), while the MBI score was higher than the control group (P<0.05). There was no significant difference
in the incidence of adverse reactions between the two groups (P> 0.05). The recurrence rate in the observation group was significantly
lower than that in the control group(P<0.05). Conclusion: Atorvastatin can relieve the postoperative inflammatory reaction, improve MBI
and CSS scores, reduce the recurrence rate without increasing the adverse reactions.
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Table 1 Comparison of general data between two groups[ xs, n(%)]

Gender Medical history Hematoma location CT Hematoma A
e
Groups Hyperten- midline volume ( £ )
Man Woman Trauma Diabetes Left Right Both sides . years
sion & shift (mm) (ML)
Observa-
) 56.25+ 65.98+
tiongroup 30(47.62) 33(52.38) 27(42.86) 21(3333) 15(23.81) 26(41.27) 24(38.10) 13(20.63) 6.18+1.21
2.03 2.16
(n=63)
Control
56.23+ 66.01+
group 32(50.79) 31(49.21) 29(46.03) 18(28.57) 16(25.04) 23(36.51) 25(39.68) 15(23.81) 6.16+1.33
2.10 2.52
(n=63)
X/t 0.127 0.508 0.347 0.088 0.544 0.072
P 0.722 0.776 0.841 0.930 0.957 0.943
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241 H19990258) A TIR YT, ¥k : R —IK, B:IK 20 mg,
LR TAH.
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Table 2 Comparison of the serum NSE and S-100B levels between the two groups before and after treatment (jg/L, x:s)

Groups NSE S-100B
Observation group(n=63) Before treatment 15.86+6.52 1.77+0.46
After treatment 8.14+3.70 1.79+0.44
Control group(n=63) Before treatment 15.83+6.49 0.26+0.09
After treatment 12.48+4.50 0.83+0.17

Note: Compared with before treatment, *P<<0.05; Compared with the control group, “P<<0.05.

& 3 WABITRIE ISR E F B (es)

Table 3 Comparison of the serum inflammatory factors levels between two groups before and after treatment (x+s)

Groups CRP(ng/ml) TNF-a(pg/L) IL-1(ng/L)
Before treatment 9.26+0.72 110.52+6.58 9.50+0.38
Observation group(n=63)
After treatment 3.47+0.45%* 70.02+4.36** 4.13£0.29**
Before treatment 9.18+0.54 114.07+7.63 9.53+0.92
Control group(n=63)
After treatment 5.09+0.43* 86.29+3.85* 4.54+0.68*

Note: Compared with before treatment, *P<<0.05; Compared with the control group, *P<<0.05.

2.3 WEBFTEIE MBI, CSS SR LLEE
WA R BIR YT T MBI #8485 /K - FH& , CSS #8545 KF-

FA, HWEEZH MBI 435 T4 B4, CSS PF4 K T 5% I 41
(P<0.05), W3 4,

% 4 WA BIE MBI, CSS iE4 B LB (5, vks)

Table 4 Comparison of the MBI and CSS scores between two groups before and after treatment(score, x=s)

Groups

MBI CSS

Observation group(n=63) Before treatment
After treatment
Control group(n=63) Before treatment

After treatment

55.54+4.28 30.12+3.15

79.16+6.34** 15.24+3.28*"
56.48+4.30 30.10+13.13

63.20+£7.27* 21.85+4.63*

Note: Compared with before treatment, *P<<0.05; Compared with the control group, “P<<0.05.

24 MAARRRMKEEXRERAILLE
PILAN RS2 2 M 48 U2 S JEe 27 78 (P> 0.05) , WL

GRS R AT BRZ(P<<0.05), Lk S

RS BARRRERERBRLERBI(%)]

Table 5 Comparison of the incidence of adverse reactions and recurrence between the two groups [n(%)]

Groups Infected Intracranial emphysema Total effective rate Relapse rate
Observation group(n=63) 1(1.59) 1(1.59) 2(3.18)* 1(1.59)*
Control group(n=63) 2(3.18) 3(4.76) 5(7.94) 7(11.11)

Note: Compared with control group, *P<<0.05.

3 g

CSDH i L YA R HLI 1 AN 58 42T 4, F AT EE 2
BTN Sy T RE 2 IR 2H 2R 25 40 L KK 1 T SN R T RS A
X0, A BRI SZ BIAMYT I , B T A AT R LA O
L, LT O B P 2 SR T B AL, 25 ) W
T A F A 2 SR AR, IR A LI, B A
P 6 0 L5 I 9 1 R L6 AT 4> L i 91 Bl s — 25
R0 £ 2 PRI A TN R i L 3 ) A S 4
SR, B3 HE T BRI B R AR SR MR, 7 2 T
PGS = AT ARE R TR 2, $E BT, o B 2

24 S A 1 U A ETE A R

I PR b X T AR E , oW A28 R GEAEAR , TCN % 32 )%,
LA AR RIS L S R /N J A, T8 R iT DUR TR ST IR
IR0 XTI A RE  AFAEM 2 R GUEAR, 2 32 1
MR 46T 30 mL, JREFE R T45 T 10 mm s P2 i fs K
TAETem #, ZRITFARIGIT . FARI AT ZALFH BT
AR LT AR TT LB IBRARRY . i PRS2 BRI 1 i 3=
BTN AL R I HU 2 28k, LS TR T
PR LT AL, 37T S A B ] e R L, A5 B T A0
TR A JOAE T A U, A F ARG/ TR I
HORBD) AL BARAEOL AL, HATES AL DR TR H ATE O 12



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.18 SEP.2020

- 3585 -

PEASERE T MM T BB i kS, (HEL AR LS R TR TE
ANIGRE T HWAER R, BARS BERLE R AT ERM
)ty IR S/ =R

Wi R BOM R AL AR S8 w2y, ARG
R BHINE KRR (A2 T B0 &, B
A 25 50 F 30— Le I o, BRI 748 BF98 % BHAE CSDH
B RA RS A IR R AR N R
YRR, A B0 i 2 T 10 & AR 3R, 3% I 8 A= 7™ Az BELAS
YEF, Gt 10085 o, DATAT N B0 1 ™ EE R B, b7 T8 —
FRMIGREVE AT, X Py R 200 e o B A0 M 4 e 5 1
A5, DT A BRI P R 4 SR LA A A R B,
BB AT T2 AT T2 T AR, R T AR Dz
Fb, At B BRI ARRE SR L AR A A A A R
David Yuen® S5 #fF5¢ Hit B 48 H BTG AT T RE(E 1 if i 62 B A=
A5 BB , I35 o ek 0 v A RS T IE A, A i e
I

5T 2B CSDH & M s N AR 4 IR 7 i 140 i 1 v
B9, L% i) o e G RS 1 A8 P00 26 R M AS A B 2, CRP
TNF-u IL-1 2105 PRI B S5 f v 1) S AR b, LRIk
SR, TR ER A AT S R R R P00, AR 45 S dd s SR R BT
FLARAMITIRYT BB 9E0E B T 2R K IR X JR A, sl ad o
M AT RS2 FH T BTG AALTT /T LAFD I 2 P 41 N+ CRP  TNF-a
FIL-1 238, (R A A ] g 2 B R 4 ] I PN Bz AH 41 i (EPC)
K, I 48 o R B K T 8 g
LB 5T Hp s S R BTG AR AT T A% R 7 -kB 3 i B4 7% 1k L
FHIHIIER, @ B aH CRP Frifs S — R 5 RIE
AT, kSRR

P2 O S M B AT (NS E ) 2 S5z e A 28 2450 0 52 32 14
BAERERR, KRB TINAZ, MR r e M pun,
NSE xfi: LA -5 i 41 M i LS 2 1 24854, DT 2o i g o i
IER IMRAEER , S50 ZE 2 NSE 7K EFH 5 . S-100B 76 &/
PEESAE A B, 90% L P ARAE AR 28 R G0 09 B TP I T 4t i
R 2R G0 & A ARG B UL YRR A R Y S100 BE
EIMFE PR, 7T 2 & YRR AE | 20k i B O IR
e It St A MR AR 475 ARSI B T (S o AR IR 445 SR S s il
FATHEARA T T Y67 1 52 35 1137 NSE F1 S-100B 7K - . CSS 1433
KT HE4L , MBI PF5r = T Xt HE 4, ad e il i S ik 5
Z RN REMTHE W SREN BT, AR RN, %
Wl B 2T RE T PR T T AR SR R 5% S I ) RIS, A B T
R P 23 T R A, I /D T 4 L P B AT % f
Yk R MR AR HE I H AR TR BhRE ) AR B, A ST T 1o B
ViSSP 58 2 2R 45 1 7 T, P BT HE AR A T /) S8 2 ke 6
9 1.59% , B & Lboxk HR 20 £ 2 BRI, 4R AR R AR s 2 R R R
SERI B AR S, A B Tikfe CSDH R ARG & .

A, FE 2% T, BTG AT TR TN, R A
[ D FR 2 LU oG 122 22 57, $87s CSDH. 35 AR Ji5 b
BB AT T2 B R, IF ARSI AR R RN, (HATHF
FATFEAEB TS AN, AN 25 [E U B PR % 8 2 A il
BRI, LR R B E ARG H W IR E ST, 3%
TRIT T RIS A S S A T RR R

(1.2 - Ratender Kumar Singh

i LRI, BT RERFR CSDH 3 AR5 JEAE [

L, #2155 MBI, CSS 1153, BEAIRAE K458, A IAS RN

& # 3 #f(References)

[1] Hyeong Woo Ro, Sang Kyu Park, Dong Kyu Jang, et al. Preoperative
predictive factors for surgical and functional outcomes in chronic
subdural hematoma[J]. Acta Neurochirurgica, 2016, 158(1): 135-139

[2] Aristedis Rovlias, Spyridon Theodoropoulos, Dimitrios Papoutsakis.
Chronic subdural hematoma: Surgical management and outcome in
986 cases: A classification and regression tree approach [J]. Surg
Neurol Int, 2015, 6(1): 127

[3] T A Juratli, J Klein, G Schackert. Chronic subdural hematoma in the
elderly[J]. Chirurg, 2017, 88(2): 131-135

[4] Myungsoo Kim, Ki-Su Park. Intracranial Chronic Subdural Hematoma
Presenting with Intractable Headache after Cervical Epidural Steroid
Injection [J]. Journal of Korean Neurosurgical Society, 2015, 58(2):
144-146

[5] Muh-Shi Lin, Cheng-Jen Chang, Chai-Ching Lin, et al. Quantitative
assessment of brain shifting in the late phase post evacuation in
unilateral and bilateral chronic subdural hematomas [J]. International
Journal of Neuroscience, 2015, 126(7): 1-24

[6] Yasuaki Abe, Keisuke Maruyama, Shigeomi Yokoya, et al. Outcomes
of chronic subdural hematoma with preexisting comorbidities causing
disturbed consciousness[J]. Journal of Neurosurgery, 2016, 126(4): 1-5

[7] Munoz-Bendix C, Pannewitz R, Remmel D, et al. Outcome following
surgical treatment of chronic subdural hematoma in the oldest-old
population[J]. Neurosurgical Review, 2016, 40(3): 1-2

[8] Anan A, Ghanem KM, Embaby AM, et al. Statistically optimized
ceftriaxone sodium biotransformation through Achromobacter
xylosoxidans strain Cef6: an unusual insight for bioremediation [J].
Journal of basic microbiology, 2018, (2): 120-130

[9] Kara ZP, Ozturk D, Ozturk N, et al. Effects of atorvastatin on talinolol
absorption: A potential drug-drug interaction [J]. Die Pharmazie,
2020, 75(2): 70-74

[10] Kroonen MYAM, Stevens J, de Zeeuw D, et al. Association between
individual cholesterol and proteinuria response and exposure to
atorvastatin or rosuvastatin[J]. Diabetes, obesity & metabolism, 2019,
21 (12):2635-2642

[11] Han M H, Ryu J I, Kim C H, et al. Predictive factors for recurrence
and clinical outcomes in patients with chronic subdural hematomal[J].
J Neurosurg, 2017, 127(5): 1

[12] C-S Xu, M. Lu, L-Y Liu, et al. Chronic subdural hematoma
management: clarifying the definitions of outcome measures to better
understand treatment efficacy - a systematic review and meta-analysis
[J]. European Review for Medical & Pharmacological Sciences, 2017,
21(4): 809

[13]MinJ L, Yoon S, Kang J J. Efficacy and Safety of Caregiver-Mediated
Exercise in Post-stroke Rehabilitation [J]. Annals of Rehabilitation
Medicine, 2018, 42(3): 406-415

[14] Yahui Wang, Shuqin Hao, Lijing Chang, et al. Effect of early
rehabilitation combined with abdomen needle therapy for motor
function and psychological obstacle of stroke [J]. Chinese
Acupuncture & Moxibustion, 2016, 36(6): 577-580

[15] Koichi Takahashi, Tatsuo Mima, Yoichi Akiba. Chronic Subdural



-+ 3586 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.18 SEP.2020

Hematoma Associated with Spontaneous Intracranial Hypotension:
Therapeutic Strategies and Outcomes of 55 Cases [J]. Neurologia
Medico Chirurgica, 2015, 56(2): 69

[16] M Dobran, M lacoangeli, A R Scortichini, et al. Spontaneous chronic
subdural hematoma in young adult: the role of missing coagulation
facto[J]. IL Giornale Di Chirurgia, 2017, 38(2): 66-70

[17] Katsigiannis S, Hamisch C, Krischek B, et al. Independent predictors
for functional outcome after drainage of chronic subdural hematoma
identified using a logistic regression model [J]. Journal of
neurosurgical sciences, 2020, 64 (2): 133-140

[18] Marshman L. Letter to the editor Re: Standardized assessment of
outcome and complications in chronic subdural hematoma: results
from a large case series by Bucher B [J]. Acta neurochirurgica, 2019,
161(12): 2483-2484

[19] Andersen-Ranberg NC, Debrabant B, Poulsen FR, et al. The Danish
chronic subdural hematoma study-predicting recurrence of chronic
subdural hematoma[J]. Acta neurochirurgica 2019, 161(5): 885-894

[20] Fiorella D, Arthur AS. Middle meningeal artery embolization for the
management of chronic subdural hematoma [J]. Journal of
neurointerventional surgery, 2019, 11(9): 912-915

[21] Gun Seok Lee, Young Seok Park, Kyung Soo Min, et al. Spontaneous
Resolution of a Large Chronic Subdural Hematoma Which Required
Surgical Decompression[J]. Journal of Korean Neurosurgical Society,
2015, 58(3): 301

[22] Motiei-Langroudi R, Thomas AJ, Ascanio L, et al. Factors Predicting
the Need for Surgery of the Opposite Side After Unilateral Evacuation
of Bilateral Chronic Subdural Hematomas[J]. Neurosurgery, 2019, 85
(5): 648-655

[23] Rosario Maugeri, Antonella Giugno, Francesca Graziano, et al.
Delayed chronic intracranial subdural hematoma complicating
resection of a tanycytic thoracic ependymomal[J]. Surgical Neurology
International, 2016, 7(2): 20

[24] Tange M, Yoshida M, Nakai Y, et al. The Role of an Impurity in
Ceftriaxone Sodium Preparation for Injection in Determining
Compatibility with Calcium-Containing Solutions [J]. Chemical &
pharmaceutical bulletin, 2016, 64 (3): 207-14

[25] Duan HY, Liu DM, Qian P, et al. Effect of atorvastatin on plasma
NT-proBNP and inflammatory cytokine expression in patients with
heart failure [J]. Genetics and molecular research : GMR, 2015, 14 (4
): 15739-48

[26] Yong H, Wang X, Mi L, et al. Effects of atorvastatin loading prior to

primary percutaneous coronary intervention on endothelial function
and inflammatory factors in patients with ST-segment elevation
myocardial infarction [J]. Experimental and therapeutic medicine,
2014, 7(2): 316-322

[27] David Yuen Chung Chan, Danny Tat Ming Chan, Tin Fung David
Sun, et al. The use of atorvastatin for chronic subdural haematoma: a
retrospective cohort comparison study [J]. British Journal of
Neurosurgery, 2016, 31(1): 1-6

[28] Mayyas F, Baydoun D, Ibdah R, et al. Atorvastatin Reduces Plasma
Inflammatory and Oxidant Biomarkers in Patients With Risk of
Atherosclerotic Cardiovascular Disease [J]. Journal of cardiovascular
pharmacology and therapeutics, 2018, 23(3): 216-225

[29] Lang Y, Hongying M I, Liu M, et al. Interventional effects of
tongxinluo combined with atorvastatin and aspirin on adventitial
inflammation in early stage of atherosclerosis [J]. Chinese Journal of
Pathophysiology, 2015, 31(1): 154-159

[30] Walker M E, Souza P R, Colas R A, et al. 13-series resolvins mediate
the leukocyte-platelet actions of atorvastatin and pravastatin in
inflammatory arthritis [J]. Faseb Journal Official Publication of the
Federation of American Societies for Experimental Biology, 2017, 31
(8): 3636

[31] Maria Licci, Maria Kamenova, Raphael Guzman, et al. Influence of
Postoperative Thrombosis Prophylaxis on the Recurrence of Chronic
Subdural Hematoma After Burr-Hole Drainage [J]. Critical Care
Medicine, 2017, 46(1): 1

[32] Xunhui Yuan, Xiaodong Shi, Hang Xiao, et al. Intracranial Subdural
Empyema Mimicking Chronic Subdural Hematoma [J]. Journal of
Craniofacial Surgery, 2016, 27(2): 1

[33] Ratender Kumar Singh, Vikas Agarwal, Arvind Kumar Baronia, et al.
The Effects of Atorvastatin on Inflammatory Responses and Mortality
in Septic Shock: A Single center, Randomized Controlled Trial [J].
Indian J Crit Care Med, 2017, 21(21): 646-54

[34] Perez-Calahorra S, Laclaustra M, Marco-Benedi V, et al.
Comparative efficacy between atorvastatin and rosuvastatin in the
prevention of cardiovascular disease recurrence [J]. Lipids in health
and disease, 2019, 18(1): 216

[35] TianJ, Tai Y, Shi M, et al. Atorvastatin Relieves Cognitive Disorder
After Sepsis Through Reverting Inflammatory Cytokines, Oxidative
Stress, and Neuronal Apoptosis in Hippocampus [J]. Cellular and
molecular neurobiology, 2020, 40(4): 521-530

(#3518 )
[25] Aydmn Sayilan A, Ozbas A. The Effect of Pelvic Floor Muscle

Training On Incontinence Problems After Radical Prostatectomy [J].
Am J Mens Health, 2018, 12(4): 1007-1015

[26] Oliveira M, Ferreira M, Azevedo MlJ,et al.Pelvic floor muscle
training protocol for stress urinary incontinence in women: A
systematic review[J]. Rev Assoc Med Bras (1992), 2017, 63(7): 642-650

[27] Koifman L, Hampl D, Silva MI, et al. Treatment Options and
Outcomes of Penile Constriction Devices[J]. Int Braz J Urol, 2019, 45
(2): 384-391

[28] Levy A, Fader M, Bader D, et al. Penile compression clamps: A
model of the internal mechanical state of penile soft tissues [J].
Neurourol Urodyn, 2017, 36(6): 1645-1650

[29] Sharaf A, Fader M, Macaulay M, et al. Use of an occlusive penile
clamp during filling cystometry in men with symptoms of stress
urinary incontinence [J]. Low Urin Tract Symptoms, 2019, 11 (3):
133-138

[30] Nazarko L. Male urinary incontinence management: penile sheaths

[J]. Br J Community Nurs, 2018, 23(3): 110-116



