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[ Abstract ]

glue used for gastric variceal treatment in vitro via the "formula method" , and analyze its influencing factors.

Objective To explore the occlusion effect and glue column morphology of tissue

Methods A peristaltic pump was used to control flow velocity and simulate blood flow speed under portal
hypertension conditions. Polytetrafluoroethylene tubes with diameters of 0.96, 1.20, 1.30, and 1.40 c¢m were
selected to simulate blood vessels (some experiments were conducted on isolated pig thoracic aortic vessels),
and different blood flow velocities (0, 5, 8, 10, 12, 15 cm/s) were applied. Based on the equilateral cylinder
volume formula V=mr?h (r as the radius of the varicose vein, h=d as the diameter of the varicose vein) and its
corrected formula V=mr*H (H=d+n/n2d, d as the diameter of the varicose vein, ni/n» representing different
correction coefficients), injections were administered using the "sandwich method" (50% glucose injection +
tissue glue + 50% glucose injection) in a rapid injection mode. The solidification of the glue column within
the vessels was observed, and the length, solidification degree, and occlusion effect of the glue column were
recorded. Results When the diameter was 0.96, 1.20, 1.30 or 1.40 c¢m and the blood flow velocity ranged
from 0 to 15 cm/s, the single-point tissue glue dosage required to achieve satisfactory occlusion effects was
essentially determined. For diameter was 1.40 cm and velocity was 0, 5, 8, 10, 12 and 15 cm/s, the
single-point tissue glue dosages required to achieve satisfactory occlusion effects reached 2.69, 3.23, 3.59,
3.59, 3.95 and 3.95 mlL, respectively, corresponding to maximum glue column lengths of 17.8+2.3 cm.
Multivariate analysis indicated that with a constant tissue glue dosage, the occlusion effect decreased as the
vessel diameter (cm)(OR=0.025, 95%CI: 0.004-0.168, P<0.001) and blood flow velocity (cm/s) (OR=0.495,
95%CI: 0.336-0.729, P<0.001) increased; under conditions where vascular diameter and blood flow velocity
remain constant, the effectiveness of vascular occlusion improves with increasing tissue glue dosage (mL)
(OR=2.306, 95%CI: 1.512-3.516, P<0.001). When vascular diameter and tissue glue dosage are controlled,
an increase in blood flow velocity leads to a longer glue column (r=0.640, P<0.001). Conclusion As
vascular diameter or blood flow velocity increases, the optimal single-point tissue glue dose rises
substantially, and empirical glue usage may fail to achieve satisfactory occlusion effects. Higher flow velocity
results in longer glue columns, potentially increasing embolic risk.

[ Key words ]  Gastric varices; Endoscopic tissue glue injection;  Single point tissue glue
dosage; Calculation formula; Blockage index; In vitro experiment
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0.168, P<0.001; OR=0.495,95%CI : 0.336~0.729, P<
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