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infection(SSI) following transforaminal lumbar interbody fusion(TLIF) in patients with type 2 diabetes mellitus.
Methods: This study retrospectively analyzed 305 patients with lumbar degenerative diseases(LDD) and type 2
diabetes who underwent TLIF in the Spinal Surgery Department of Zhongda Hospital Affiliated to Southeast U-
niversity from January 2018 to April 2021. There were 133 males and 172 females with an average age of
67.6+9.3 years. The medical records of all patients were collected, and postoperative infection cases were de-
termined according to the diagnostic criteria of surgical site infection. General information included gender,
age, whether combined with body mass index(BMI)=25kg/m? duration of diabetes mellitus, whether combined
with hypertension, whether combined with coronary heart disease, fasting blood glucose on admission, preoper-
ative glycosylated hemoglobin Alc(HbAlc), preoperative and postoperative mean fasting blood glucose(MFBG),
and preoperative hypoglycemic scheme((Doral hypoglycemic drugs; @)subcutaneous insulin injection; 3)com-
bined medication: oral hypoglycemic drugs + subcutaneous insulin injection; @diet therapy). Surgery-related
data included intraoperative blood loss, intraoperative blood transfusion, duration of operation, the number of
operative levels=(2 or not), postoperative drainage time, postoperative drainage volume, and length of the in-
cision. Glycemic variability monitoring indicators included standard deviation of blood glucose(SDBG), coeffi-
cient of variation(CV), largest amplitude of glycemic excursions(LAGE), and mean of daily differences (MODD).
Patients were divided into the infection group and non-—infection. Preoperative and postoperative glycemic vari-
ability indexes of the above 2 groups were compared, including SDBG, CV, LAGE, and MODD. The correla-
tion analysis and receiver operating characteristic(ROC) curve were used to investigate the relationship between
Results: A total of 51

Univariate analysis showed that there were significant

perioperative glycemic variability and postoperative SSI and its predictive value.
patients out of the 305 patients occurred infection.
differences between the two groups in the duration of diabetes mellitus, preoperative and postoperative MFBG,
SDBG, CV, LAGE, MODD, preoperative hypoglycemic regimen, the number of operative levels, postoperative
drainage time, and the length of incision(P<0.05).
BMI,
operation time, intraoperative blood loss, intraoperative blood transfusion, and postoperative drainage volume(P>
0.05). ROC analysis showed that areas under the curve(AUC) of preoperative SDBG, CV, LAGE, and MODD
were 0.840, 0.813, 0.851, and 0.680, 13.69%, 2.25mmol/L,
0.92mmol/L respectively. The AUC of postoperative SDBG, CV, LAGE, and MODD were 0.697, 0.672, 0.693,
0.698, and cut—off values were 1.72mmol/L, 16.09%, 3.95mmol/L, and 1.59mmol/L respectively. The ridge
regression results showed that the high preoperative MFBG, SDBG, CV, LAGE, and MODD, and postoperative
SDBG, CV,
found to be the independent risk factors for postoperative SSI following TLIF in patients with type 2 diabetes

However, there were no significant differences in gender,

age, hypertension, coronary heart disease, fasting blood glucose on admission, preoperative HbAlc,

and cut—off values were 0.89mmol/L, and

LAGE, MODD, prolonged postoperative drainage duration, and multiple operative segments were

mellitus (P<0.05), while there was no significant difference in postoperative MFBG between the infection group

and non-infection group (P>0.05). Conclusions: Perioperative glycemic variability in patients with type 2

diabetes is closely related to the occurrence of postoperative SSI following TLIF.  Reducing blood glucose
variability may be beneficial to reduce the incidence of SSI after surgery.

[Key words] Type 2 diabetes mellitus; Glycemic variability; Transforaminal lumbar interbody fusion; Surgical
site infection
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ARYIO R AL B RS, B SST HEE
Ut B BT AR B0 I A 4 o /K P X BBl ST Y
R EEE Y,

ARG R, RT3 25 18 s 5 AR5 SSI
2 I8] 5 3% A 56 (P<0.05) ,ROC #4870 b7 45 3 R

H cut—off {54 7.68mmol/L, B SCRRIIXS FHB 43
A e PR A6 BT R S0 a4 ] AR E R AR
7.8~10.0mmol/L, 7 W72k B, i 442 A R 41
(F 1) =5 B8 1L A% >7.8mmol/L, B3 2 BE AL il Kl >
10mmol/L) FEHMERR & T AR B AR SSI KA Hm T
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Table 1 Basic characteristics of patients in infection group and the non—infection group

Y4 e[| 18y Pl
Infection group Non—infection group t or x* value P value
P51 n(%)Gender 0.055 0.814

% Male 23(45.1%) 110(43.3%)

% Female 28(54.9%) 144.(56.7%)
Y (%) Age(years) 69.63+10.20 67.22+9.13 1.681 0.094
TS5 5 %0 (kg/m? ) Body mass index 0.110 0.740

<25kg/m? 24(47.1%) 126(49.6% )

=25kg/m? 27(52.9%) 128(50.4% )
T PR 99599 22 (4F ) Duration of diabetes (years) 10.06+5.31 8.22+6.08 2.198 0.031
i 1. Hypertension 0.195 0.659

A Yes 33(64.7%) 156(61.4%)

7t No 18(35.3%) 98(38.6%)
&L Coronary heart disease 0.112 0.738

A Yes 5(9.8%) 29(11.4%)

7t No 46(90.2%) 225(88.6%)
éfj; Hf&f;{;‘fﬁ% sdimicsion 7.92+2.73 7.29+2.44 1.643 0.101
) 7462110 735097 0.723 0.470
e, (mmel) 8.36+1.55 7.02:143 6018 0.000
e Ty mmel L. 8.4521.86 7.82+1.65 2410 0.017
ﬁjﬁpﬁiﬁz ;T:ypoglycemic scheme 8.782 0.032

('ig?ﬁiﬁ ;’fyfffﬁ() drugs 11(21.6%) 77(30.3%)

g%ﬂ;iﬂiiiéiiizglg?i)njection 6(11.8%) 62(24.4%)

A H 25 n(%)Combined medication 15(29.4%) 43(16.9%)

REYT 5 n(%)Diet therapy 19(37.2%) 72(28.4%)

F2 WMAFAREXERIL
Table 2 Comparison of operative factors between the two groups
YL Jp Rk 4 18y P
Infection group Non—infection group t or x* value P value

FAR B ] (min) Duration of operation 190.08+73.86 174.19+114.75 0.949 0.343
FARATBL (4 )No. of operative levels 6.439 0.011

1 5B One level 10(19.6%) 97(38.2%)

=2 B Two or more levels 41(80.4%) 157(61.8%)
A rf i 1l (ml) Intraoperative blood loss 379.41+297.01 330.48+329.52 0.983 0.326
A Hr i il (ml ) Intraoperative blood transfusion 313.73+365.39 257.09+405.09 0.926 0.355
AJE 319 I ] (d) Postoperative drainage lime 4.24+1.21 3.88+0.94 2.355 0.019
AJG 519 5t (ml) Postoperative drainage volume 905.41£630.69 810.81+513.61 0.190 0.250
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M R4 CF- 3525 1 1% < 7.8mmol/L, 5%
SF- 49 B HL IR < 10mmol/L) 41, {HJ& A 2 F 1SA
h, BT AR B R /N T 11 Immol/L, SR T X
T BB T AR, AR T AR
ANG) ARG RS AN TR] A T AR B s 4 ] Y
MBEAREAS[R] A R AT LAEE XA 6] AR 07 =0 A

WHoE ., 73 2R I, kA sk & 2B SST B
PRI A8 11 BB T AR 0 2 I It A KO A 22 5,
KM SSI Y B E AR BT HbAle {H (7.6% ) . 3% &
Tk KA SSI R (6.9%)  FEARWISE R4 5
YL ARRI A HbAle TR #2552 Wi it
FEAG AN A 3X AT RE 5 R AT HbA le A5 2 ik 26 ¢

R3 BRASERPAMBEETREERILER

Table 3 Comparison of glycemic variability indicators between groups

YL ik gLl fE PlE

Infection group Non-infection group t value P value
A Hi SDBG (mmol/L)Preoperative SDBG 1.82£1.06 0.70+0.52 7421 0.000
AHiT CV (% )Preoperative CV 21.3x11.47 9.81+6.49 6.958 0.000
AHii LAGE (mmol/L)Preoperative LAGE 4.46+2.59 1.74+1.50 7.244 0.000
ARHT MODD (mmol/L) Preoperative MODD 1.29+1.10 0.59+0.46 4411 0.000
ARJG SDBG (mmol/L)Postoperative SDBG 1.72£1.08 1.07£0.71 4.163 0.000
RJG CV(%)Postoperative CV 20.5+12.03 13.59+8.25 3.930 0.000
ARJG LAGE (mmol/L)Postoperative LAGE 3.96+2.38 2.54+1.65 4.081 0.000
AR J5 MODD (mmol/L) Postoperative MODD 1.56+0.97 0.96+0.65 4.206 0.000

R4 REXBRASRVBFAMBELTRERERILER

Table 4 Comparison of glycemic variability indicators between superficial infection group and deep infection group

VR Y 4
Deep infection group

AT SDBG (mmol/L)Preoperative SDBG 2.02+1.70
A CV(%)Preoperative CV 25.61+24.03
AHi LAGE (mmol/L ) Preoperative LAGE 5.60+3.12
ARHT MODD (mmol/L) Preoperative MODD 2.04+1.77
ARJ5 SDBG (mmol/L)Postoperative SDBG 1.96+2.07
RIF CV (% )Postoperative CV 17.14+16.96
AJ& LAGE (mmol/L)Postoperative LAGE 3.75+3.52
AR J& MODD (mmol/L) Postoperative MODD 1.74+1.80

PR fE Pl
Superficial infection group t value P value
1.81+1.03 0.421 0.741
21.08+10.69 0.325 0.775
4.39+2.58 0.781 0.439
1.24+1.06 1.222 0.228
1.71+1.02 0.206 0.856
20.73+11.88 -0.497 0.621
3.98+2.35 -0.160 0.874
1.55+0.93 0.316 0.753

®5 2BMERKEE TLIF RfF SSI &K EREH I E TS

(K=0.99)

Table 5 Risk factors of SSI after TLIF in patients with type 2 diabetes by ridge regression analysis

HIX % Rt 2 Stondanied i P
Related factors coctficient Standard error regression t value P value
coefficient

AR HI MFBG (mmol/L)Preoperative MFBG 0.017 0.005 0.068 3.043 0.003
A SDBG (mmol/L)Preoperative SDBG 0.061 0.006 0.124 10.362 0.000
ARHJ CV(%)Preoperative CV 0.004 0.001 0.103 6.758 0.000
A Hi LAGE (mmol/L)Preoperative LAGE 0.017 0.003 0.093 6.144 0.000
A MODD (mmol/L)Preoperative MODD 0.031 0.012 0.056 2.645 0.009
ARJ& SDBG (mmol/L)Postoperative SDBG 0.019 0.005 0.042 4.085 0.000
ARJG CV(%)Postoperative CV 0.001 0.001 0.036 2.711 0.007
AR J& LAGE (mmol/L)Postoperative LAGE 0.007 0.002 0.035 2.777 0.006
ARJ& MODD (mmol/L)Postoperative MODD 0.023 0.005 0.045 4.166 0.000
ARG 51 A ] (d) Postoperative drainage time 0.018 0.009 0.048 2.038 0.042
F-ARA5B (41> )No. of operative levels 0.04 0.018 0.051 2.251 0.025
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TLIF A R 5545 ) b 4 il 3 1]

KT HEEARE SSI TR, ARFTRNA
MBEAE TP (GV)IX—Z%, GV AR Ry AR
FEME, SR PR R MO A bR A BN Y . PPAN
GV Wy SR 2 446G H Py | H ] K0 AE 5

A i B R 7 2 SO TR A58 %5 F T H ()
MBEEPES, A AR AT KA S 123 7 A b
2% (SDBG) 25 i M W28 5 R & (CV) 25 i 1 bl
e RAE SR (LAGE) (%3 i H [1) I A~ 12 48 %) 2
(MODD) , AW 5% A& B, & Ge 4 AR /i A S5 - 35 45
I 1 ¥% R AT SDBG R HI CV R H LAGE | R Hif
MODD ¥ FARRE Y 4, 2 R B S il 5 L (P<

F6 RATFHZIEMYERERX 2 BIMERE EE TLIF RJ5 SSI 12 #i 2kt
Table 6 Diagnostic efficacy of preoperative mean fasting blood glucose for SSI after TLIF

in patients with type 2 diabetes

LEESESES il £ T AR PR PlA 95% EAF X [f)
Related factors Area under the curve Standard error P value 95%C1
ARHT MFBG (mmol/L.) Preoperative MFBG 0.742 0.036 0.000 0.670-0.813
ARHI SDBG (mmol/L.) Preoperative SDBG 0.840 0.033 0.000 0.776-0.905
ARHi CV(%) Preoperative CV 0.813 0.035 0.000 0.745-0.882
AHi LAGE (mmol/L.) Preoperative LAGE 0.851 0.030 0.000 0.793-0.910
A A MODD (mmol/L) Preoperative MODD 0.680 0.049 0.000 0.584-0.777
ARJG SDBG (mmol/L.) Postoperative SDBG 0.697 0.041 0.000 0.617-0.777
ARJG CV(%) Postoperative CV 0.672 0.043 0.000 0.588-0.756
ARJG LAGE (mmol/L) Postoperative LAGE 0.693 0.041 0.000 0.613-0.772
ARJG MODD (mmol/L) Postoperative MODD 0.698 0.040 0.000 0.619-0.777
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