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ABSTRACT Objective: To investigate the effects of different anesthesia methods on stress response, waking quality and cognitive
function in patients with type 2 diabetes mellitus undergoing laparoscopic hysterectomy. Methods: 60 cases of type 2 diabetes patients
underwent laparoscopic hysterectomy in our hospital during May 2018 to May 2019 were chosen as research subject, they were randomly
divided into intravenous anesthesia group and intravenous inhalational anesthesia group, 30 patients in each group. Patients in intra-
venous anesthesia group received target-controlled infusion of propofol and remifentanil, while those in intravenous inhalational anesthe-
sia group received target-controlled infusion of propofol and remifentanil combined with sevoflurane under inhalation anesthesia. The pe-
rioperative hemodynamic indexes [heart rate (HR), mean arterial pressure (MAP)], stress hormones [cortisol (Cor), norepinephrine (NE),
angiotensin I (Ang 1), fasting plasma glucose (FPG)] levels, postoperative waking quality and cognitive function were compared be-
tween the two groups. The occurrence of postoperative anesthesia related complications were recorded and compared between the two
groups. Results: It was found that HR and MAP levels of intravenous inhalational anesthesia group were lower than those of intravenous
anesthesia group, the levels of serum Cor, NE, Ang [ , FPG were lower than those of intravenous anesthesia group (P<0.05) at the time of
skin cutting (T2), suturing (T3), and 6h after operation (T4). 5 minutes after extubation, 6 hours after operation, total score of Steward re-
suscitation and the score of each subitem in intravenous inhalational anesthesia group were higher than those in intravenous anesthesia
group (P<0.05). 5 minutes after extubation, simple intelligent scale (MMSE) scores of intravenous inhalational anesthesia group were
higher than that in intravenous anesthesia group (P<0.05). There were no statistically significant difference in postoperative anaesthesi-
a-related adverse reactions between the two groups (P>0.05). Conclusion: Intravenous inhalational anesthes can effectively reduce the pe-
rioperative stress response of patients with type 2 diabetes mellitus undergoing laparoscopic hysterectomy, and has a positive role in im-
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proving the quality of recovery and early cognitive function after extubation.
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Table 1 Comparison of hemodynamic indexes between the two groups(x+ s)

Groups Times HR( second/min) MAP(mmHg)
TO 78.39% 8.16 92.17+ 10.72
T1 63.17+ 8.50 83.62% 9.12
Intravenous anesthesia group
T2 7491+ 8.59 90.36% 11.21
(n=30)
T3 71.22+ 9.54 87.49+ 9.63
T4 84.77+ 10.13 98.04+ 11.72
TO 78.63+ 8.42 92.43+ 10.68
T1 63.09+ 8.24 82.88%+ 9.76
Intravenous inhalational anesthesia
T2 69.23+ 7.61* 85.23+ 9.14*
group(n=30)
T3 65.45+ 7.08* 82.71+ 9.63*
T4 7523+ 9.81* 89.83+ 10.28*

Note: Compared with intravenous anesthesia group, * P<0.05.

2 MARENDLEMBBEAF LR (L 5)

Table 2 Comparison of serum stress hormone levels between the two groups(xt s)

Groups Times Cor(nmol/L) NE(pmol/L) Ang I (ng/L) FPG(mmol/L)
TO 310.28+ 47.59 659.38+ 81.42 37.29+ 5.12 8.47+ 0.79
Tl 231.74% 30.82 475.22+ 70.61 27.58+ 4.21 8.50% 0.81
Intravenous anesthesia
T2 298.01% 42.17 588.20+ 63.19 34.64+ 4.88 9.21+ 0.74
group(n=30)
T3 274.92+ 3245 560.71+ 58.83 30.71% 4.56 8.98%+ 0.69
T4 428.59% 67.14 789.15 94.66 54.76x 7.10 9.10% 0.65
TO 309.76x 46.32 661.24+ 83.76 37.31% 5.36 8.51+ 0.83
Intravenous Tl 230.66+ 32.85 473.95+ 68.62 20.64+ 3.27 8.48+ 0.79
inhalational anesthesia T2 263.22+ 34.65* 523.27+ 68.23* 26.59+ 4.52* 8.82+ 0.64*
group(n=30) T3 240.67+ 32.16* 500.85% 63.41% 27.34% 4.71% 8.54+ 0.72%
T4 331.84% 40.27* 623.26+ 80.44* 41.62+ 5.84* 8.71% 0.67*

Note: Compared with intravenous anesthesia group, *P<0.05.

® 3 WHEBER Steward FHEEITMELL B (5, xt 5)

Table 3 Comparison of steward recovery score between the two groups(scores, xt s)

Groups Times Total scores Sobriety Airway patency Limb mobility
Intravenous anesthesia 5 min after unplugging 231+ 0.42 0.57+ 0.07 0.96+ 0.12 0.78+ 0.09
group(n=30) 6 h after operative 3.82+ 0.56 1.13+ 0.16 1.35+ 0.41 1.34+ 0.31
Intravenous inhalational 5 min after unplugging 3.02+ 0.38* 0.81% 0.09* 1.22+ 0.17* 0.99+ 0.14*
anesthesia group(n=30) 6 h after operative 5.32+ 0.59* 1.74% 0.22* 1.77+ 0.19* 1.81+ 0.09*

Note: Compared with intravenous anesthesia group, *P<0.05.
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Table 4 MMSE score comparison between the two groups(scores, xt s)

Groups 24 h before operative 5 min after unplugging 24 h after unplugging
Intravenous anesthesia group
29.17+ 0.43 2529+ 3.21% 28.95+ 1.03
(n=30)
Intravenous inhalational anesthesia ‘
29.21+ 0.39 2745+ 2.11* 29.10+ 0.75
group(n=30)
t 0.377 3.080 0.644
P 0.354 0.002 0.261

Note: Compared with 24 h before operative, “P<0.05.

SCHURE I PRAR H 0 R 4 b 7 =X T A e I I 1
4] 2 BRI B A T, B BRI R BRI 2R
JBRIRE B T AR 3 T SR B S SR N, B ST AT S
AR R MRS, 4 HR \MAP 380002, 582 A gl al 3s ~
Frfig - TR - B bR T R R - AR IR R RS, IR
Kt Cor NE Ang I, HUARFESE B HCRZS (47 78 AT 8 4% J5 43
fift JE3E N FPG /K SF-2122 AR v i 3 ) HR MAP DL K 1l
R Cor NE Ang | \FPG, 3J2 8 5 40 T R RS Y
TR, RSN S N A B B UM G . SO A R
RTS8 s, b3 B I A B K AR L, 26
W BEA BORFE 6 h LI L5 bR R LIS, H & T ko el
SRE SRR T R B2 SR FR A R AR IR R
Arp K AR5 SO T A D25 B SRR T g LU
TFIUAAR G : (1)L 8k T4 LS 9 e B 124 (2) -1 etk
PEFF I8 9 R AR i — S R R IR R AR, Ak i
g ke,

AR v R IR IR DR AR SR R IS SR R LA — Y
i), Steward FiBEPT53 ] FH TP T AR BB 3 RSN B T . 3¢
RS S min, KES 6 h, #IRE SRR B E 1 Steward
TNEPE o B B AT E VT4 B8 4 S T KRR PR 5 o JRR TR
295k TR AR R s AR I & AR s 2 R
Pl SEOR JG B A B IR BRI BEK I 2202, LA 25 R4 n #
W5 45 IR Ik A8 3 AR s 5 i T EL A O34, vl e 5 L e
1525 Je AR R W 2 AR Bl 2 R G

BAE AR AR NI BERRS (POCD) (195 & ABE, H RT#
SR HE Z A FE 0 H IR KT 55 & POCD & Az i T 2L fE B
2 — R SA RIS 2 ge T LA . SR PR
HARFBONIIREIE R, WG 5 min AR TR, H
o e CERBRRIRLE T W T 3, TP 2355 24 h MMSE
PEOMEIEKE BIER K, LIS R A I 5% T e 4] 2
RUBR PRSI DI RERR S F2 Z 48 b T S5 R 0, 20T
Jo PR £ 5 3 R I S 9 DA 1 D B 5 5 T BB 5 R m AR T e

BSOS IS SR OC o SCH P 2E A 35 R R AH ST ACE AR &

AT O HUATE R 25 5 , U A2 5 R ) 22 AR v T
23 LA S 5 PRI, TR B T 4 2 BB IR

TR T TR B A SO R G T R R AR

TN RE 7 T Le 2 R R DR ORRI SE BAT L3 (H SR 9 A%

BIBCATER , FTREXT B ™ A — s 3 , A 1 22 At — 20

JEITHIFSE

£ % 3 Wk (References)

[1] Oh SK, Lee 10, Lim BG, et al. Comparison of the Analgesic Effect of
Sufentanil versus Fentanyl in Intravenous Patient-Controlled Analge-
sia after Total Laparoscopic Hysterectomy: A Randomized, Dou-
ble-blind, Prospective Study [J]. Int J Med Sci, 2019, 16 (11):
1439-1446

(2] BLst, 553k A%, 095, . BUESLA T 5 Wik R HR BGRJ].F B i
B 52 &, 2019, 19(10): 948-950

(3] Fwesr, 2 LE, TRIE. MERHH TR E&T TR RSB
AT FhREIT T E R R TR BT &R AR AR
[7]. %M E 25,2019, 43(12): 1913-1915

[4] Ohno S, Kohjitani A, Miyata M, et al. Recovery of Endothelial Func-
tion after Minor-to-Moderate Surgery Is Impaired by Diabetes Melli-
tus, Obesity, Hyperuricemia and Sevoflurane-Based Anesthesia[J]. Int
Heart J, 2018, 59(3): 559-565

[5] Yang L, Chen C, Li M, et al. Effects of anesthesia methods on insulin,
blood glucose, immune and postoperative infection of gastric cancer
patients complicated with diabetes mellitus [J]. Minerva Endocrinol,
2018, 43(3): 388-390

[6] Cummings DE, Rubino F. Metabolic surgery for the treatment of type
2 diabetes in obese individuals[J]. Diabetologia, 2018, 61(2): 257-264

(7] 30§48, X %. R EUIRB 7 X3P R F R EH R B § 5 ik
NN F R BEIGARGH B R[I]. P ER R R E, 2019,29
(9): 1359-1362

(8] X &, L, Amb, 5. HRIEMEL & EHMIRET L5 EH
FBER 6 3 IR [T]. P B 52 357 57, 2019, 23(2): 238-241



- 1588 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.S APR.2021

(9] Alkz, #H4E, A #%, . M H B A R S & R A B A
P+ B EEEF &, 2016,31(6): 694-696, 706

[10] Camponovo C, Wojtusciszyn A, Gilet P, et al. Treatment of type 2 di-
abetes before, during and after metabolic surgery[J]. Rev Med Suisse,
2020, 16(687): 582-585

[11] Zhang N, Chen W, Yin H, et al. Biliary Jejunostomy Might Improve
Glucose in Type 2 Diabetes Patients [J]. Obes Surg, 2020, 30 (4):
1446-1451

[12] Wang Q, Wang J, Wang P, et al. Glycemic control is associated with
atrial structural remodeling in patients with type 2 diabetes [J. BMC
Cardiovasc Disord, 2019, 19(1): 278

[13] Biesman-Simons T, Conradie WS, Nejthardt M, et al. A multicentre
prospective observational study of the prevalence and glycaemic con-
trol of diabetes mellitus in adult non-cardiac elective surgical patients
in hospitals in Western Cape Province, South Africa [J].S Afr Med J,
2019, 109(10): 801-806

[14] Kok, AR IUBR AN 53 2 4 6 o A AR IR R BT S T B Fo R G
NFe T AL AT 69 mm [J]. FTALIE 25, 2019, 41(15): 2280-2283, 2287

[15] #hok, 2w, B, 5. BIsbtA R HMORE 24 F kT B o940
R BT AR RBR Y [J]. AR S EF iR, 2017, 17(34):
6666-6669

[16] 72 Ia. ¥ fksm %4 F & 2 RJE 7 27 ik T[] ¥ sm a8,
2018, 21(20): 118-119

[17] Janette Brohan, Basavana G Goudra. The Role of GABA Receptor
Agonists in Anesthesia and Sedation [J]. CNS Drugs, 2017, 31(10):
845-856

[18] Santos-Paul MA, Neves IL, Neves RS, et al. Local anesthesia with
epinephrine is safe and effective for oral surgery in patients with type
2 diabetes mellitus and coronary disease: a prospective randomized
study[J]. Clinics (Sao Paulo), 2015, 70(3): 185-189

[19] 4. &R ESRBINRESBESRT X FEeh AT ik
WHFEMFHEHEYw ] FEARAFTFLE, 2019,27
(9): 1166-1169

[20] sk, B 20, AR, A LR TR AT Tk A &%

F#ik e 7 4 B TNF-o 09 % v [J]. AR AL oM 4 &, 2019, 24(11):
867-871

[21] & m &, L%, T mAe AN i B4 6 R i x4 & i &
R BOR S BIAN L R 6 % [J]. F B 2k, 2018, 27(20): 25-27

[22] K%, BB A. & R4k TS AT Tk R & AR IE
BARAM R s Fall]. B2 k3E % &, 2019, 40(8): 163-165

[23] Li H, Weng Y, Yuan S, et al. Effect of sevoflurane and propofol on a-
cute kidney injury in pediatric living donor liver transplantation [J].
Ann Transl Med, 2019, 7(14): 340

[24] Zhou H, Zhou D, Lu J, et al. Effects of Pre-Cardiopulmonary Bypass
Administration of Dexmedetomidine on Cardiac Injuries and the In-
flammatory Response in Valve Replacement Surgery With a Sevoflu-
rane Postconditioning Protocol: A Pilot Study [J]. J Cardiovasc Phar-
macol, 2019, 74(2): 91-97

[25] Marquardt N, Feja M, Hiinigen H, et al. Euthanasia of laboratory
mice: Are isoflurane and sevoflurane real alternatives to carbon diox-
ide?[J]. PLoS One, 2018, 13(9): €0203793

[26] ESTRI, I, HAR. o AEE S A A B R SR EE  E Fa At
I 9% & K g iNdm T i Ao dnif s A F e Hrall]l A FEH L&,
2019, 31(9): 104-107

[27] Sakata K, Kito K, Fukuoka N, et al. Cerebrovascular reactivity to hy-
percapnia during sevoflurane or desflurane anesthesia in rats[J]. Kore-
an J Anesthesiol, 2019, 72(3): 260-264

[28] Sperna Weiland NH, Hermanides J, van der Ster BJP, et al. Sevoflu-
rane based anaesthesia does not affect already impaired cerebral au-
toregulation in patients with type 2 diabetes mellitus[J]. Br J Anaesth,
2018, 121(6): 1298-1307

[29] Lachmann G, Feinkohl I, Borchers F, et al. Diabetes, but Not Hyper-
tension and Obesity, Is Associated with Postoperative Cognitive Dys-
function[J]. Dement Geriatr Cogn Disord, 2018, 46(3-4): 193-206

[30] Wik, FRE, FRE, F. 5T L FMNE &L 2R
M RJG ik oh fe 4% (POCD) & A Feh%wh [J]. FME,
2019, 43(6): 862-865



