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Relationship between Intracranial Infection and Hemorheology
in Patients with Type 2 Diabetes Mellitus and Cerebral Hemorrhage
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ABSTRACT Objective: To explore the relationship between intracranial infection and hemorheology in patients with type 2 diabetes
mellitus (T2DM) and cerebral hemorrhage after minimally invasive surgery. Methods: In the patients with T2DM and cerebral
hemorrhage, 50 patients with intracranial infection after minimally invasive surgery in the hospital were enrolled as infection group
between January 2017 and December 2021. According to scores of Glasgow Coma Scale (GCS) at admission, they were divided into
mild group (GCS =9 points, n=31) and severe group (GCS <9 points, n=19). According to case control study, 50 patients without
intracranial infection during the same period were enrolled as control group. The changes of hemorheology indexes in different groups
were analyzed. The predictive efficiency of postoperative hemorheology indexes for prognosis of intracranial infection was evaluated by
ROC curves. Results: The number of drainage tubes, indwelling time of drainage tube and cerebrospinal fluid leakage in infection group
were higher than those in control group (P<0.05). The whole blood low-cut and high-cut viscosity, plasma viscosity and erythrocyte
aggregation index in infection group were higher than those in control group (P<0.05). The whole blood low-cut and high-cut viscosity,
plasma viscosity and erythrocyte aggregation index in severe group were higher than those in mild group (P<0.05), which were higher in
poor prognosis group than good prognosis group (P<0.05). The results of ROC curves analysis showed that AUC and best cut-off values
of whole blood low-cut viscosity, whole blood high-cut viscosity, plasma viscosity and erythrocyte aggregation index for predicting the
prognosis of postoperative intracranial infection were (0.698, 0.837,0.690, 0.666) and (10.22 mPa -s, 5.20 mPa-s, 5.05 mPa-s, 14.10),
respectively. Conclusion: The coagulation function and hemorheology indexes abnormally increase in intracranial infection patients with
T2DM and cerebral hemorrhage after minimally invasive surgery, which have certain predictive value for conditions and prognosis.
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Table 1 Comparison of general data between the two groups [n, x+s]

General data Infection group (n=50)  Control group (n=50) Statistics P
Age (year) 63.08+7.08 62.58+7.18 0.351 0.727
Gender (male/female) 27/23 27/23
BMI (kg/m?) 22.37+2.51 23.05+2.74 0.294 0.199
GCS scores at
. =9 31 34 0.396 0.529
admission
<9 19 16
Number of drainage 1 29 45 13.306 <0.001
tubes 2 21 5
Surgical timing Emergency 27 25 0.160 0.689
Elective 23 25
Usage of prophylactic antibiotics 28 30 0.164 0.685
Indwelling time of =7 11 3 5316 0.021
Drainage tube (d) <7 39 47
Leakage of cerebrospinal fluid 12 4 4.762 0.029
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Table 2 Comparison on levels of hemorheology indexes between the two groups (xs )

Groups Number of cases LS (mPa-s) HS (mPa-s) PV (mPa-s) EAI
Infection group 50 10.61+£2.54 5.38+1.37 5.98+1.14 16.14+2.23
Control group 50 8.64+2.58 4.08+0.91 4.37+0.66 12.36+2.44

t 3.848 5.589 8.642 8.086
P <<0.001 <<0.001 <<0.001 <<0.001
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Table 3 Comparison on levels of hemorheology indexes in patients with different severity(x=s )

Groups Number of cases LS (mPa-s) HS (mPa-s) PV (mPa-s) EAI
Mild group 31 9.58+2.36 5.01+1.02 5.61+1.08 14.89+1.82
Severe group 19 12.29+2.44 5.98+0.95 6.58+1.12 18.18+1.71
t 3.891 3.348 3.040 6.345
P <0.001 0.002 0.004 <0.001
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Table 4 Comparison on levels of hemorheology indexes in patients with different prognosis at 7 d after surgery(xzs)

Groups Number of cases LS (mPa-s) HS (mPa-s) PV (mPa-s) EAI
Good prognosis group 37 8.58+3.36 4.54+1.02 4.69+1.28 12.89+2.15
Poor prognosis group 13 11.27+£3.44 5.67+1.15 5.94+1.42 14.73+2.37
t 2.468 3.325 2.945 2.586
P 0.017 0.002 0.005 0.013
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Fig.1 ROC curves of hemorheology for predicting prognosis of patients

with postoperative intracranial infection
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Table 5 Predictive efficiency of hemorheology for prognosis of patients with postoperative intracranial infection

Index Cut-off AUC 95%CI P specificity(%) sensitivity(%)
LS(mPa-s) 10.22 0.698 0.547~0.848 0.036 70.27 69.23
HS(mPa-s) 5.20 0.837 0.712~0.962 0.000 81.08 76.92
PV(mPa-s) 5.05 0.690 0.502~0.879 0.043 59.46 76.92

EAI 14.10 0.666 0.486~0.847 0.077 81.08 61.54
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