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[Abstract] Objective To investigate the effect of simple carbohydrate given 2 h before operation on postoperative insulin

resistance and gastrointestinal function in elderly patients with trauma undergoing spinal anesthesia. Methods This was a
randomized controlled clinical study. A total of 90 elderly patients with intertrochanteric femoral fracture/femoral neck fracture
admitted to the Traumatic Orthopedics Department of the Fourth Medical Center of Chinese PLA General Hospital from October
2023 to February 2024 were randomly divided equally into control group (fasting with water before surgery) and carbohydrate group
(CHO group, drinking 200 ml of pulsatile water at 2 h before surgery). All the patients received spinal anesthesia. The control group
excluded 2 patients who completed surgery and were admitted to the ICU, 2 patients received epidural anesthesia, and finally included
41 patients; 3 patients were excluded from the CHO group under epidural anesthesia, 2 patients underwent surgery under general
anesthesia, and finally 40 patients were included. Baseline data of patients were collected, including gender, age, Charlson comorbidity
index (CCI), presence or absence of diabetes, body mass index (BMI), American Association of Anesthesiologists (ASA)
classification, etc. The patient's surgical time, intraoperative blood loss, first postoperative exhaust time, type of surgery, length of
hospital stay, mean arterial pressure (MAP) and heart rate (HR) at four time points during surgery [entry (T,), post-anesthesia (T,),
mid-operation (T,), and exit (T,)], perioperative blood glucose, insulin levels, C-reactive protein (CRP), and intestinal barrier
function indicators (diamine oxidase, D-lactate, and bacterial endotoxin), as well as self-rating anxiety scale (SAS), visual analogue
scale of pain (VAS), and Ramsay scores were recorded. Preoperative and postoperative use of the delirium diagnostic scale (3D-
CAM) assessed the presence of delirium in patients. Results Eighty-one patients aged (77.7£9.5) years were included. Compared
with control group, the first exhaust time in CHO group was significantly shorter [4.59(3.25, 7.39) h vs. 10.23(7.97, 14.76) h, P<0.001],
postoperative insulin resistance index (HOMA-IR) was significantly decreased [5.13(2.38, 10.30) vs.7.34(2.31, 12.55), P<0.001].
The change rate of HOMA-IR (AHOMA-IR) also decreased significantly (P<0.001); There were no significant differences in
intestinal barrier function indexes between the two groups (P>0.05); The levels of D-lactic acid and bacterial endotoxin in control
group were significantly increased after operation, and the differences were statistically significant (P=0.010, P=0.031), In CHO
group, there was no significant difference in preoperative and postoperative indexes (P>0.05). There was no significant difference in
the perioperative scale score, incidence of delirium and the length of hospital stay between the two groups (P>0.05). Conclusions
Taking simple carbohydrates 2 h before surgery can significantly shorten the first exhaust time, reduce insulin resistance and the
incidence of delirium, and improve gastrointestinal function in elderly trauma patients undergoing spinal anesthesia, thus providing
clinical basis for accelerated postoperative rehabilitation in elderly patients.
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Fig.1 Flow chart of elderly trauma patients
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Tab.1 Comparison of the general situation of the two groups of elderly patients with trauma

Yz XJHRZH (n=41) CHO 41 (n=40) t/Z /3¢ P
R (D, xts) 80.0+8.7 75.4+9.8 2222 0.387
P [451(9)] 0.949 0.330
5 7(17.1) 4(10.0)
5’y 34(82.9) 36(90.0)
cCIM(Q, Q,)] 0(0,2) 0(0,2) -1.000 0.317
BEPRIFE 151 (%) ] 0.058 0.809
H 13(31.7) 13(32.5)
T 28(68.3) 27(67.5)
BMI(kg/m? xts) 23.47+4.10 22.34+3.22 1.367 0.197
ASA S [151(%)] 2.062 0.560
1% 1(2.4) 1(2.5)
%% 27(65.9) 28(70.0)
1|23 13(31.7) 11(27.5)
FARIH[$1(%)] 2.051 0.152
PENA P [ 2 A 16(39.0) 10(25.0)
JBeE Sk B AR 25(61.0) 30(75.0)
FARM ] [min, M(Q,, Q,)] 135(120, 167) 150(121, 180) -1.030 0.303
A e i i [ml, M(Q,, Q)] 200(100, 200) 150(100, 375) -0.767 0.443
HR(¥X /min, %+s)
T, 81.98+12.59 81.45+13.36 0.181 0.857
T, 75.33£13.46 79.55+14.51 -1.350 0.181
T, 67.95+12.28 69.23+13.01 -0.451 0.653
T 71.68+13.34 74.38+13.17 -0.911 0.365

MAP(mmHg, Xts)

T, 99.33+13.40 98.54+11.94 0277 0.782
T, 80.79+9.25 84.09+13.76 -1.260 0212
T, 82.04+9.99 84.91+9.24 -1.332 0.187
T, 90.71+13.01 90.33+12.85 0.131 0.896
FEBERTA] (d, xs) 12.38+6.37 12.20+4.53 0.142 0.888

CHO. BR/KALA Y ; CCL AR LREFEH; BMLARTAESL; ASA. LE BEFFEE T4y ; PENA. JREUTRENET; HR .O#%; MAP.
Yk T AZEG; T, BEYE; T, FARPEG T, s
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R PRI BT AR 8 5 D RS b SRR AL LA (Rits)

Tab.2 Comparison of intestinal index changes between two groups of elderly patients with trauma (x+s)

s DAO(U/L) D-FLAZ(U/L) PN EERR (mg/L)

ARHT AR d, ARHIT AR d, ARHI AR5 d,
FHAAZE (n=41)  11.84+6.50 12354645  0.51£538  17.56£9.33  20.56+7.82  3.00+6.13 15764430 17.45+4.38)  1.68+4.21
CHO#(n=40)  10.50+7.60  9.68+691 —0.81+7.74 19.39+11.10 20.92+9.49  1.54+626 15.67+4.07 1625437  0.58+4.89
t 0.778 1.636 0.807 -0.732 -0.175 0.969 0.090 1.123 0.990
p 0.440 0.107 0.423 0.467 0.862 0.336 0.929 0.265 0.326

DAO. %A fLRE; CHO.BOKILEY; d,=AJ5 DAO - RFTDAO; d,=AJ5D-FLE2 - RATD-FLME; d=AJRAEANTER - ARTAIH N

#E; HARATHE, (1)P<0.05

MZHAGL. AG3 WS ogeit+ 5 X (P>0.05),
{HCHO 4 AG2. AHOMA-IR(ETXI AL, Z5445:
PR X [11.79%(5.5%, 20.6%) vs. 30.0%(14.2% , 38.6%),

P<0001; —7.5%(—24.8%, 27.7%) vs. 42.0%(—0.3%, 119.5%),
P<0.001]. P41 ACRP 2= 55 o4t it 5 L (P>0.05)
(33).

T3 FHBEQNM BE BT AR MAE . HOMA-IR . CRP ALK LA [M(Q,, Q)]

Tab.3 Comparison of change rates of perioperative fasting blood glucose, HOMA-IR, CRP between two groups of elderly patients with

trauma [M(Q,, Q,)]
FabR X HEZH (n=41) CHO #H (n=40) z P
L8 (mmol /L)
ENi] 7.64(6.28,9.60) 7.05(6.24,8.50) -0.823 0.411
NS 7.37(5.56,9.64) 6.50(5.71,7.43) -1.549 0.121
MBEASAEER (%)
AG1 -25.3(-37.0,-12.5) -25.3(-39.6,-15.5) -0.274 0.784
AG2 30.0(14.2,38.6) 11.7(5.5,20.6) —3.440 0.001
AG3 5.4(-16.3,28.2) 6.6(=6.7,17.7) —0.067 0.946
HOMA-IR
AR 4.90(2.10, 8.43) 6.38(2.70,9.95) -0.760 0.060
N 7.34(2.31,12.55)W 5.13(2.38,10.30)" -3.856 <0.001
AHOMA-IR(%) 42.0(-0.3,119.5) —7.5(-24.8,27.7) -3.685 <0.001
CRP(mg/L)
i 25.4(14.5,41.0) 28.9(14.2,44.1) —0.144 0.885
VNG 54.7(27.1,71.9) 47.1(35.6,66.2) -0.101 0.920
ACRP(%) 111.9(7.5,205.3) 79.3(4.1,260.8) ~0.164 0.870

CHO. /K34 HOMA-IR. R R IKATIEH; CRP. C RN H ;s AGI=(T  MUAF — A LK) /A HT ML x100%; AG2=(T, MLKE—T,
A /T, M AHx100%; AG3=(AJ5 LA —T, M) /T, MAFx100%; AHOMA-IR=(/A 5 HOMA-IR— /A ff HOMA-IR)/ A Hif HOMA2-IRx100% ;
ACRP=(A 7 CRP— A Tiif CRP)/ AT CRPx100%; T AZJ&; T, HH=nt; SANHEE, (1)P<0.05
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32 440)(10.3%, 4/39), CHOAARIGICHEH KAES;
TARFIEZEERKBE LR LG T %E X
(P=0.120),

ABTFERIT T AT fi B K AL 5 900 RERR
TR B AR B B AR L B il S RE K R
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AT 1T 5 SR K Al WY A SR e B R
], DRI AT, MG B ImiEhaE, SBEEE
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Tab.4 Comparison of the SAS, VAS, and Ramsay scores at
preoperative and postoperative between two groups of elderly

patients with trauma [M(Q,, Q,)]

eIzt XTHEZH (n=41) CHO 0 (n=40) z P
SASTT4Y
ARAG 26.5(23.0,30.0) 28.0(22.0,30.0) -0.238 0.812
NERE 26.0(22.3,30.0) 28.0(22.0,30.0) —0.064 0.949
AfF2d 25.5(22.0,30.0) 28.0(22.0,30.0) -0.230 0.818
VAS W45
AT 4.0(4.0,4.8) 4.0(4.0,5.0) —0.414 0.679
ARiE1d 2.0(2.0,3.0) 2.0(2.0,2.8) -1.268 0.205
AJF2d 2.0(2.0,2.0) 2.0(1.0,2.0) -2.524  0.102
Ramsay 1153
ARHT 2(2,2) 2(2,2) -0.585 0.559
AJF1d 2(2,2) 2(2,2) —0.020  0.990
AJF2d 2(2,2) 2(2,2) -0.013  0.990

SAS. FEIE [T 285 VAS. PR AL e B

ERE BRI AR 80, e
I3 B ETEA R )5 =0T ERAS SRS 1 S f ik 1
e FRA i o
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VATERTFEAR H, ARATAR S AR RN, 453 o
KA S T IR R R USRI, JsR g
By 3RARPT, o B AR N Y, (HZ BT
HZ BRI, MABIRESR TR, X T4
SZIEIRRI EAE 83, RHT 2 h 1 IRERIK Ak A 4t vl ek
AU SN, AR IR AT

I3 i B LS P -S BRI AE B SN i 1
WRFSAME, S0 H A EIIRER . B4R B AR
WeshEmkss, HiGshmite, BHEZEER, I ARH]
KO ZEEr K, A E— 2 T i g Tk ot - £ T A
1380, ABFFE CHO 2H 83 15 UCHR U 1] W S 446
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