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Abstract

Objective: To investigate the effects of therapeutic hypothermia on changes in partial pressure of
brain tissue oxygen (PbtO;) gradients for patients with severe traumatic brain injury (TBI). Me-
thods: Sixty in-patients with severe TBI after unilateral craniotomy were randomized into a the-
rapeutic hypothermia group with the brain temperature maintained at 33 - 35 degrees Celsius for
5 days using mild hypothermia therapeutic apparatus or cooling blankets, and a normothermia
control group in the intensive care unit. The fibres were introduced into the brain parenchyma of
the bilateral frontal lobes after general anesthesia, then monitor the PtbO; of two sides cerebral
hemisphere (uninjured side PbtO:-injured side Pbt0:). In the meantime, the arterial blood gas
analysis, blood pressure, pulse, breath rate, blood oxygen saturation, central venous pressure and
intracranial pressure (ICP) were observed and measured during treatment, and the complications
(including pulmonary infections, thrombocytopenia defined as platelet count < 100 x 10°/L, he-
morrhage in the digestive tract, electrolyte disorders and renal malfunction) as well as the Glas-
gow outcome scale and PbtO; were evaluated at 6 months after injury. Results: The mean intra-
cranial pressure values and PthbO; gradient in the therapeutic hypothermia group at 24, 48, and 72
hours after treatment were much lower than those of the control group. There are significant dif-
ference between the therapeutic hypothermia group and the control group about the mean good
recovery rate and the mortality rates (P < 0.05), and the recovery rate (GOS grades 4 - 5 scores) in
the therapeutic hypothermia is much better than the country group (P < 0.05). Complications were
managed without severe sequelae in the therapeutic hypothermia group. Conclusions: In conclu-
sion, the noninvasive selective mild hypothermia therapy is a simple, convenient, effective way to
treat patients with severe TBI. It can also improve PbtO; gradient, reduce intracranial pressure
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and improve prognosis. The local brain tissue hypoxia state will be improved after mild hypo-
thermia therapy.
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Table 1. Comparison of the dynamic changes of partial pressure of brain tissue oxygen (PbtO,) of patients (mmHg, X *

SD)
% 1. FLAEE PbtO, #HE (MmHY)EAS T A EL S

H )5 24 h )5 48 h )5 72 h
AR ZH 3.57+0.93" 3.06 +0.96 3.27+0.56"
WA 4.24 £0.75 527+1.53 3.89+0.82

v SxPEEA L, P <0.05

Table 2. Comparison of the dynamic changes of ICPs (PbtO,) of patients (mmHg, X + SD)
< 2. FLHEE PbtO, B E (mmHO)BI7S T LRI LLER

45 fif5 24 h 5 48 h fiijE 72h
AR ZH 14.38 +4.88" 15.40 + 4,50 13.40 + 4.13"
WA 17.63 +£3.01 18.80 +£5.00 15.81 +4.50

e SR LS, P <0.05



MrRadm %

PhtOy M I T A7 SR T 2 HA 1R BT i 2H 21 = 3 S M B oR, GHE oG s A B el el 66 i
M PbtO, MHUE L2 2R AL FE s N MRS R, AH R & e — Dt . H
BHEI PbtO, & T M ik & T M2 24, I H n] RF 22 00 a3 350 o <2 o 480 20 e AR e 3 o A ) ) B
Wi PbtO,, AT HY Rk B IIp kL, F REBUEIL 92%, 45 84%. AT 7T 218 H 14 €1 PbtO, Wil
HLARP SO ST 58, 3 o 5 RN 545 i P 2 2R TR PotO, AN —8,  BIFEAE “PbtO, #6)E” ,
IR T J5 o] B AR SR WARIR VAT M PR 8CR o A F8 s [18] WA IR 6 97 26 2L i i B A i A2
ICP BN NF%, PbtO, &M, 5 & At AR LA BB 2 = o AR AR WARIR G YT REFE(K ICP,
PE1 PbtO,, 3 PbtO, B

28R, T SR R R B AR B AR AL A 2, AR AT R ARE I T AT B, S e R,
ARG 7 B IR IR T IR R RO 22 [1] [2] [3] [6]. ARG 7T/ v 35 24 i 453 43 1) — 2R 37 #5 e, LB A
PRI 28 SR B T PR JER A P 45343 R0 4 P P 38 40« I A B I ) — 2R IB 9T (T AR R) AR 16T I iE
IS A 8] 2 R0 5 ROE IR VA &5 o AHIE TR, 1697 PE R AR 7 VL B A 3215 R 5 PbtO, BEAE A Py v 1 A1
BB R TS . PotO, M2 —FRfaI (. RIAT A RHIHEHE, ] FH 45 38 SR 25 28 i 453 4 S 3 o kAT
BEAT ORI T 00 B BORE T LG = L Ath 2 o Hb 1 U 25 FERE[10] [15]0 45 BB 90 75 B4l 22 S 2500 I
oA 1 (e PR, 58 A B T PO 45343 R8T 33— 20 A VARG DR A 1o ZH 23 ) L AR AL

B oW

ARIGH SZHT A B2 R R FE 4 (2015ZYC-A36) « FiN T PATHEZR(2014A19) % Bl

SE3#k (References)

[1] Cook, C.J. (2017) Induced Hypothermia in Neurocritical Care: A Review. The Journal of Neuroscience Nursing, 49,
5-11. https://doi.org/10.1097/JNN.0000000000000215

[2] Cai, L., Thibodeau, A., Peng, C., et al. (2016) Combination Therapy of Normobaric Oxygen with Hypothermia or
Ethanol Modulates Pyruvate Dehydrogenase Complex in Thromboembolic Cerebral Ischemia. Journal of Neuroscience
Research, 94, 749-758. https://doi.org/10.1002/jnr.23740

[3] Andrews, P.J., Harris, B.A. and Murray, G.D. (2016) Hypothermia for Intracranial Hypertension after Traumatic Brain
Injury. The New England Journal of Medicine, 374, 1385.

[4] Clifton, M.G., Valadka, P.A., Aisuku, I.P. and Okonkwo, D.O. (2011) Future of Rewarming in Therapeutic Hypother-
mia for Traumatic Brain Injury: A Personalized Plan. Therapeutic Hypothermia and Temperature Management, 1, 3-7.
https://doi.org/10.1089/ther.2010.1500

[5] Qiu, W., Zhang, Y., Sheng, H., et al. (2007) Effects of Therapeutic Mild Hypothermia on Patients with Severe Trau-
matic Brain Injury after Craniotomy. Journal of Critical Care, 22, 229-235. https://doi.org/10.1016/j.jcrc.2006.06.011

[6] Crompton, E.M., Lubomirova, 1., Cotlarciuc, 1., Han, T.S., Sharma, S.D. and Sharma, P. (2017) Meta-Analysis of The-
rapeutic Hypothermia for Traumatic Brain Injury in Adult and Pediatric Patients. Critical Care Medicine, 45, 575-583.
https://doi.org/10.1097/CCM.0000000000002205

[71 Tang, C., Bao, Y., Qi, M., et al. (2016) Mild Induced Hypothermia for Patients with Severe Traumatic Brain Injury af-
ter Decompressive Craniectomy. Journal of Critical Care, 39, 267-270.

[8] Liu, W.C. and Jin, X.C. (2016) Oxygen or Cooling, to Make a Decision after Acute Ischemia Stroke. Medical Gas Re-
search, 6, 206-211.

[9] Neligan, P.J. and Baranov, D. (2013) Trauma and Aggressive Homeostasis Management. Anesthesiology Clinics, 31,
21-39. https://doi.org/10.1016/j.anclin.2012.10.007

[10] Germans, M.R., Boogaarts, H.D. and Macdonald, R.L. (2016) Neuroprotection in Critical Care Neurology. Seminars in
Neurology, 36, 642-648.

[11] He, X., Su, F., Taccone, F.S., Maciel, L.K. and Vincent, J.L. (2012) Cardiovascular and Microvascular Responses to
Mild Hypothermia in an Ovine Model. Resuscitation, 83, 760-766. https://doi.org/10.1016/j.resuscitation.2011.11.031

[12] Qiu, W., Guo, C., Shen, H., et al. (2009) Effects of Unilateral Decompressive Craniectomy on Patients with Unilateral
Acute Post-Traumatic Brain Swelling after Severe Traumatic Brain Injury. Critical Care, 13, R185.



https://doi.org/10.1097/JNN.0000000000000215
https://doi.org/10.1002/jnr.23740
https://doi.org/10.1089/ther.2010.1500
https://doi.org/10.1016/j.jcrc.2006.06.011
https://doi.org/10.1097/CCM.0000000000002205
https://doi.org/10.1016/j.anclin.2012.10.007
https://doi.org/10.1016/j.resuscitation.2011.11.031

MrRam %

https://doi.org/10.1186/cc8178

[13] Qiu, W., Jiang, Q., Xiao, G., Wang, W. and Shen, H. (2014) Changes in Intracranial Pressure Gradients between the
Cerebral Hemispheres in Patients with Intracerebral Hematomas in One Cerebral Hemisphere. BMC Anesthesiology,
14, 112. https://doi.org/10.1186/1471-2253-14-112

[14] Qiu, W., Shen, H., Zhang, Y., et al. (2006) Noninvasive Selective Brain Cooling by Head and Neck Cooling Is Protec-
tive in Severe Traumatic Brain Injury. Journal of Clinical Neuroscience, 13, 995-1000.
https://doi.org/10.1016/].jocn.2006.02.027

[15] Sun, H., Zheng, M., Wang, Y., Diao, Y., Zhao, W. and Wei, Z. (2016) Brain Tissue Partial Pressure of Oxygen Pre-
dicts the Outcome of Severe Traumatic Brain Injury under Mild Hypothermia Treatment. Neuropsychiatric Disease
and Treatment, 12, 2125-2129. https://doi.org/10.2147/NDT.S102929

[16] Ahmed, A.l., Bullock, M.R. and Dietrich, W.D. (2016) Hypothermia in Traumatic Brain Injury. Neurosurgery Clinics
of North America, 27, 489-497. https://doi.org/10.1016/j.nec.2016.05.004

[17] k% NZSHIRMEARIG KRB H IR S RE]. hEIZ% &, 2008, 24(4): 241-44.

[18] Abdul-Khalig, H., Schubert, S., Troitzsch, D., et al. (2001) Dynamic Changes in Cerebral Oxygenation Related to
Deep Hypothermia and Circulatory Arrest Evaluated by Near-Infrared Spectroscopy. Acta Anaesthesiologica Scandi-
navica, 45, 696-701. https://doi.org/10.1034/j.1399-6576.2001.045006696.x

L !
LY
Hans XM
BT BRREREZ T RS

BRaRTE#ARSS (QQ. Tl HEH B )
R VL HC i A & AT

24 /B DL SRS I T A e 1)

T (A LR 3R ST

TNV AT PR

MR

A 4% 78 i FHET IS IR AL

NogapwhpRE

hEE S http://www.hanspub.org/Submission.aspx
HATFIMEAE : acrem@hanspub.org



https://doi.org/10.1186/cc8178
https://doi.org/10.1186/1471-2253-14-112
https://doi.org/10.1016/j.jocn.2006.02.027
https://doi.org/10.2147/NDT.S102929
https://doi.org/10.1016/j.nec.2016.05.004
https://doi.org/10.1034/j.1399-6576.2001.045006696.x
http://www.hanspub.org/Submission.aspx
mailto:acrem@hanspub.org

	The Effects of Therapeutic Hypothermia on Changes in Partial Pressure of Brain Tissue Oxygen (PbtO2) Gradients for Patients with Severe Traumatic Brain Injury—Hypothermia on Partial Pressure of Brain Tissue Oxygen
	Abstract
	Keywords
	亚低温治疗对重型颅脑损伤患者PtbO2梯度的影响
	摘  要
	关键词
	1. 引言
	2. 研究方法
	2.1. 病例选择和分组
	2.2. 治疗方法和监测
	2.3. 统计方法

	3. 结果
	3.1. 亚低温方法的建立及脑组织氧分压监测
	3.2. 两组患者PbtO2梯度变化的比较 
	3.3. 两组患者颅内压变化的比较
	3.4. 两组患者预后比较 

	4. 讨论
	致  谢
	参考文献 (References)

