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The Influence of Preoperative Ultrasound Prediction of Lumbar Space
Puncture Depth on The Effectiveness of Spinal Anesthesia Puncture: A

Randomized Controlled Study
Fu Qiang, Xue Yunguo, Guo Tingting, Dai Fengyu, Ji Lanxin, Ma Tengfei
Heilongjiang Jixi People's Hospital, Jixi , Heilongjiang 158100

Abstract : Objective: To explore the impact of preoperative lumbar ultrasound—guided prediction of puncture
depth on the effectiveness of intrathecal anesthesia.Methods: A total of 100 patients scheduled for
lower abdominal or lower limb surgery and planned to receive intrathecal anesthesia at our hospital
from June 2025 to May 2026 were selected and randomly divided into an observation group and a
control group, with 50 cases each. The control group used the traditional surface landmark method,
while the observation group underwent preoperative lumbar ultrasound scanning to determine the
target intervertebral space, optimal puncture site, needle insertion direction, and estimated puncture
depth. The success rates, number of punctures, operation time, VAS scores, and adverse reactions
were compared between the two groups, along with the correlation between predicted and actual
puncture depths. **Results:** No statistically significant differences were observed in the baseline
characteristics between the two groups (all P>0.05). The first—puncture success rate was higher in the
observation group than in the control group [86.00% (43/50) vs. 60.00% (30/50)], with a statistically
significant difference (x >=8.574, P=0.003). No statistically significant difference was found in the
overall puncture success rates between the two groups (P=0.206). The observation group exhibited
lower skin puncture attempts, needle adjustment frequency, operation time, total duration, and VAS
scores compared to the control group (all P<0.05). The predicted puncture depth in the observation
group showed a strong positive correlation with the actual puncture depth (r=0.862, P<0.001). No
statistically significant differences were observed in the incidence of adverse reactions between the
two groups (all P>0.05). Conclusion: Preoperative lumbar ulirasound—guided prediction of puncture
depth can improve the first—puncture success rate of intrathecal anesthesia, reduce the number of
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puncture attempts, shorten operation time, and alleviate pain, with a good correlation between

predicted and actual depths, demonstrating certain clinical application value.

Keywords :

ultrasound; lumbar intervertebral space; puncture depth; intrathecal anesthesia; first-

attempt puncture success rate; randomized controlled study
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