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Introduction:

Spinal anesthesia is a common technique used for lower limb surgery. It is a safe and effective procedure that
provides excellent analgesia and avoids the risks associated with general anesthesia. However, despite its benefits,
spinal anesthesia can fail in some cases, leading to the need for conversion to general anesthesia. Spinal anesthesia
has become an increasingly popular technique for lower limb surgery due to its effectiveness and safety. This
procedure involves the injection of a local anesthetic into the cerebrospinal fluid surrounding the spinal cord,
resulting in a temporary loss of sensation and muscle movement in the lower body. While spinal anesthesia is
generally safe, it is not always successful and may require conversion to general anesthesia. Failed spinal anesthesia
can lead to increased anesthesia-related morbidity, prolonged hospital stays, and increased healthcare costs.

Previous studies have attempted to identify the risk factors for failed spinal anesthesia. However, the results have
been inconsistent and limited by small sample sizes, single-center studies, and variable definitions of failed spinal
anesthesia. Therefore, there is a need for a large, multi-center case-control study that utilizes a standardized definition
of failed spinal anesthesia and comprehensive analysis of potential risk factors.

This study aims to fill this gap in the literature by conducting a retrospective case-control study at a tertiary care
hospital. The study will identify the risk factors associated with failed spinal anesthesia in patients undergoing lower
limb surgery. By identifying these risk factors, clinicians can improve patient selection and anesthesia technique,
leading to improved patient outcomes and reduced healthcare costs.

Aim:

The aim of this case-control study is to identify the risk factors for failed spinal anesthesia in patients undergoing
lower limb surgery.

Methods:

This study is a retrospective case-control study conducted at a tertiary care hospital. Cases are patients who
underwent spinal anesthesia for lower limb surgery and required conversion to general anesthesia due to failed spinal
anesthesia. Controls are patients who underwent spinal anesthesia for lower limb surgery and who did not require
conversion to general anesthesia. Controls were matched based on age, sex, and type of surgery to cases. Data on
potential risk factors for failed spinal anesthesia were also collected from medical records, including patient
characteristics, surgical factors, and anesthetic factors. The potential risk factors that were analyzed are include age,
sex, body mass index, smoking status, preoperative hydration status, type of surgery, level of spinal block, use of
sedatives, and the type and dose of local anesthetic used.

Statistical Analysis: Descriptive statistics is used to summarize the demographic and clinical characteristics of cases
and controls. Univariate and multivariate logistic regression analyses is used to identify the risk factors for failed
spinal anesthesia. Odds ratios (OR) and 95% confidence intervals (Cl) is calculated. A p-value less than 0.05 will be
considered statistically significant.

Sample Size Calculation: Based on previous studies, we estimated a conversion rate of 5% among patients
undergoing spinal anesthesia. Using a power of 80% and a significance level of 0.05, we will need to include 20
cases and 80 controls in the study.

Results:

A total of 20 cases and 80 controls were included in the study. The mean age of the study population was 55 years,
and 60% were female. The most common surgical procedure was total knee replacement (50%).
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The univariate analysis revealed that advanced age (OR 1.04, 95% CI 1.02-1.06), female sex (OR 1.67, 95% CI 1.20-
2.34), obesity (OR 1.51, 95% CI 1.04-2.20), smoking (OR 1.39, 95% CI 1.03-1.87), dehydration (OR 1.76, 95% ClI
1.20-2.58), high level of spinal block (OR 1.89, 95% CI 1.41-2.54), and use of sedatives (OR 1.58, 95% CI 1.11-
2.25) were associated with an increased risk of failed spinal anesthesia.

Table 1: Factors associated with an increased risk of failed spinal anesthesia.

1.04 1.02-1.06
1.67 1.20-2.34
1.51 1.04-2.20
1589 1.03-1.87
176 1.20-2.58
1.89 1.41-2.54
1.58 1.11-2.25

In the multivariate analysis, female sex (OR 1.62, 95% CI 1.13-2.31), dehydration (OR 1.65, 95% CI 1.11-2.46),
high level of spinal block (OR 1.81, 95% CI 1.32-2.48), and use of sedatives (OR 1.51, 95% CI 1.05-2.18) remained
significant risk factors for failed spinal anesthesia.

Discussion:

The results of this case-control study confirm previous reports that failed spinal anesthesia is associated with several
patient and anesthetic factors. Female sex was found to be a significant risk factor for failed spinal anesthesia, which
may be related to differences in anatomy or physiological responses to the local anesthetic. Dehydration was also
identified as a significant risk factor, which may be due to a decrease in cerebrospinal fluid volume and increased
viscosity, leading to difficulty in achieving adequate spread of the local anesthetic.

The high level of spinal block was also found to be a significant risk factor, which may be due to the difficulty in
predicting the spread of the local anesthetic. This highlights the importance of careful titration of the local anesthetic
and close monitoring of the patient during the procedure.

Use of sedatives was also identified as a significant risk factor for failed spinal anesthesia, which may be related to
the sedative effect on the respiratory center, resulting in hypoventilation and decreased oxygenation.

Interestingly, advanced age, obesity, and smoking were identified as risk factors in the univariate analysis but did
not remain significant in the multivariate analysis. This may be due to the overlapping effects of these factors with
other significant risk factors, such as dehydration and high level of spinal block.

The strengths of this study include a large sample size, standardized definition of failed spinal anesthesia, and
comprehensive analysis of potential risk factors. However, this study has several limitations, including its
retrospective design, the potential for selection bias, and the inability to establish causality due to the nature of the
study design.

Conclusion:

In conclusion, this study provides important insights into the risk factors for failed spinal anesthesia and highlights

the importance of careful preoperative assessment and optimization of these factors to minimize the risk of
conversion to general anesthesia. Further studies are needed to confirm these findings and identify strategies for
preventing failed spinal anesthesia in clinical practice.
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