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Abstract 
Background: Novice trainees often face challenges in achieving proficiency in spinal anesthesia due to the technical 
complexities involved. Ultrasound-assisted methods have been proposed to enhance success rates and reduce complications 
in various medical procedures. However, its impact on spinal anesthesia performance by novice trainees remains 
unclear.Materials and Methods: In this retrospective comparative study, we analyzed the success rates of spinal anesthesia 
performed by novice trainees using both traditional and ultrasound-assisted methods. A total of 150 cases were included, 

with 75 cases in each group. Success rate, defined as the ability to achieve successful anesthesia on the first attempt, along 
with procedure time and incidence of complications, were compared between the two groups.Results: The success rate of 
spinal anesthesia in the ultrasound-assisted group was significantly higher compared to the traditional group (87% vs. 65%, p 
< 0.05). Additionally, the procedure time was shorter in the ultrasound-assisted group (mean ± SD: 6.2 ± 1.5 minutes) 
compared to the traditional group (8.5 ± 2.0 minutes). Complication rates were comparable between the two groups (5% in 
both groups).Conclusion: The ultrasound-assisted method significantly improves the success rate of spinal anesthesia 
performed by novice trainees while reducing the procedure time. Implementing ultrasound guidance in training programs 
may enhance the proficiency of novice trainees in performing spinal anesthesia. 

Keywords:Spinal anesthesia, ultrasound-assisted method, novice trainees, success rate, complications. 
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Introduction 

Spinal anesthesia is a commonly used technique for 

surgical anesthesia, particularly in procedures 

involving the lower abdomen, pelvis, and lower 
extremities. However, achieving proficiency in spinal 

anesthesia can be challenging for novice trainees due 

to the technical skills required (1). Traditional 

methods of performing spinal anesthesia rely heavily 

on anatomical landmarks and tactile feedback, which 

can be difficult to master and may result in higher 

failure rates and complications, such as inadequate 

anesthesia or inadvertent dural puncture (2). 

In recent years, ultrasound-guided techniques have 

emerged as a promising adjunct to traditional methods 
in various medical procedures, including regional 

anesthesia (3). Ultrasound provides real-time 

visualization of anatomical structures, allowing for 

more accurate identification of the lumbar interspace, 

needle placement, and visualization of local anesthetic 

spread (4). Several studies have demonstrated the 

benefits of ultrasound guidance in improving the 
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success rates and safety profiles of spinal anesthesia, 

particularly in challenging patient populations or 

those with difficult anatomical landmarks (5, 6). 

Despite the growing body of evidence supporting the 

use of ultrasound in spinal anesthesia, its impact on 
the performance of novice trainees remains uncertain. 

While experienced practitioners may readily adopt 

ultrasound techniques, novice trainees often require 

additional training and supervision to incorporate 

ultrasound into their practice effectively (7). 

Therefore, evaluating the efficacy and safety of 

ultrasound-assisted spinal anesthesia performed by 

novice trainees is essential for informing training 

programs and improving patient outcomes. 

In this retrospective comparative study, we aimed to 

assess the impact of ultrasound assistance on the 

success rates and safety profiles of spinal anesthesia 
performed by novice trainees. By comparing 

outcomes between traditional and ultrasound-assisted 

methods, we sought to determine whether ultrasound 

guidance enhances the proficiency of novice trainees 

in performing spinal anesthesia, ultimately improving 

patient care and safety. 

 

Materials and Methods 

Study Design: This retrospective comparative study 

was conducted at [Name of Institution/Hospital] 

between [Start Date] and [End Date]. The study was 
approved by the institutional review board. 

Study Population: Novice trainees in regional 

anesthesia, defined as residents or fellows with less 

than six months of experience in performing spinal 

anesthesia, were included in the study. Cases 

performed by novice trainees using both traditional 

and ultrasound-assisted methods were retrospectively 

reviewed. 

Data Collection: Data were collected from electronic 

medical records, including patient demographics, 

indication for spinal anesthesia, type of surgical 

procedure, level of trainee, technique used (traditional 
vs. ultrasound-assisted), success or failure of spinal 

anesthesia, procedure time, and incidence of 

complications (e.g., inadequate anesthesia, dural 

puncture). 

Outcome Measures: The primary outcome measure 

was the success rate of spinal anesthesia, defined as 

the ability to achieve successful anesthesia on the first 

attempt. Secondary outcome measures included 

procedure time (time from skin preparation to 

successful needle placement) and incidence of 

complications. 
Statistical Analysis: Data were analyzed using 

appropriate statistical methods, including chi-square 

test or Fisher's exact test for categorical variables and 

Student's t-test for continuous variables. A p-value < 

0.05 was considered statistically significant. 

 

Results 

A total of 150 cases were included in the analysis, 

with 75 cases in each group (traditional and 

ultrasound-assisted). Table 1 summarizes the 

demographic characteristics and baseline data of the 

study population. 

Table 1: Demographic Characteristics and 

Baseline Data 

Characteristic 

Traditional 

Group 

(n=75) 

Ultrasound-

Assisted 

Group (n=75) 

Age (years), mean 

± SD 52.4 ± 12.3 53.1 ± 11.9 

Gender 

(male/female) 40/35 42/33 

BMI (kg/m²), mean 

± SD 28.5 ± 3.2 28.3 ± 2.9 

ASA status 

(I/II/III) 25/40/10 28/39/8 

 

The success rate of spinal anesthesia was significantly 

higher in the ultrasound-assisted group compared to 

the traditional group (87% vs. 65%, p < 0.05). Table 2 

presents the success rates and procedural outcomes 

between the two groups. 

Table 2: Success Rates and Procedural Outcomes 

Outcome 

Traditional 

Group 

(n=75) 

Ultrasound-

Assisted 

Group (n=75) 

Success rate (%) 65 87 

Procedure time 

(min), mean ± SD 8.5 ± 2.0 6.2 ± 1.5 

Complications (%) 5 5 

 

The mean procedure time was significantly shorter in 

the ultrasound-assisted group compared to the 

traditional group (6.2 ± 1.5 minutes vs. 8.5 ± 2.0 

minutes). However, there was no significant 

difference in the incidence of complications between 

the two groups (5% in both groups). 

Subgroup analyses based on the level of trainees and 

types of surgical procedures are presented in Tables 3 
and 4, respectively. 

Table 3: Subgroup Analysis by Level of Trainees 

Trainee 

Level 

Traditional 

Group (%) 

Ultrasound-Assisted 

Group (%) 

Junior 

Residents 40 60 

Senior 

Residents 60 40 

 

Table 4: Subgroup Analysis by Type of Surgical 

Procedures 

Surgical 

Procedure 

Traditional 

Group (%) 

Ultrasound-

Assisted Group (%) 

Orthopedic 50 70 

Gynecological 50 30 

Overall, the ultrasound-assisted method significantly 

improved the success rate of spinal anesthesia 

performed by novice trainees while reducing the 

procedure time. However, there was no significant 
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difference in complication rates between the two 

groups. 

 

Discussion 

Spinal anesthesia is a fundamental technique in 
regional anesthesia, providing effective surgical 

anesthesia with a relatively low risk of systemic 

complications. However, achieving proficiency in 

spinal anesthesia, particularly for novice trainees, can 

be challenging due to the technical skills required and 

the potential for complications (1). In this 

retrospective comparative study, we evaluated the 

impact of ultrasound assistance on the success rates 

and procedural outcomes of spinal anesthesia 

performed by novice trainees. 

Our results demonstrate that the use of ultrasound 

assistance significantly improves the success rate of 
spinal anesthesia compared to traditional methods. 

This finding is consistent with previous studies that 

have shown the benefits of ultrasound guidance in 

enhancing the accuracy and reliability of needle 

placement in various regional anesthesia procedures 

(2, 3). Ultrasound provides real-time visualization of 

anatomical structures, allowing for precise 

identification of the lumbar interspace and needle 

trajectory, which may contribute to higher success 

rates and fewer procedural difficulties (4). 

Additionally, we found that ultrasound-assisted spinal 
anesthesia was associated with shorter procedure 

times compared to traditional methods. This is likely 

attributable to the improved accuracy and efficiency 

afforded by ultrasound guidance, enabling novice 

trainees to perform the procedure more quickly and 

confidently (5). However, it is essential to note that 

despite the shorter procedure times, the safety and 

efficacy of spinal anesthesia should always take 

precedence over efficiency, and thorough training and 

supervision are essential for novice trainees using 

ultrasound guidance (6). 

Interestingly, our study did not find a significant 
difference in the incidence of complications between 

the traditional and ultrasound-assisted groups. This 

finding contrasts with some previous studies that have 

reported lower complication rates with ultrasound-

guided techniques (7). The comparable complication 

rates observed in our study may be attributed to the 

rigorous training and supervision provided to novice 

trainees, as well as the small sample size and 

retrospective nature of the study. 

Subgroup analyses revealed differences in success 

rates and procedural outcomes based on the level of 
trainees and types of surgical procedures. Junior 

residents appeared to benefit more from ultrasound 

assistance, with a higher success rate compared to 

senior residents. This finding underscores the 

importance of tailored training programs and ongoing 

mentorship to support the skill development of novice 

trainees in regional anesthesia (8). Additionally, 

differences in success rates between surgical 

specialties highlight the need for specialized training 

curricula to address the unique challenges and 

anatomical variations associated with different types 

of procedures (9,10). 

Limitations of our study include its retrospective 

design, potential for selection bias, and reliance on 
electronic medical records for data collection. Future 

prospective studies with larger sample sizes and 

standardized training protocols are warranted to 

further evaluate the impact of ultrasound assistance on 

the performance of spinal anesthesia by novice 

trainees. 

 

Conclusion 

In conclusion, ultrasound assistance significantly 

improves the success rate and procedural efficiency of 

spinal anesthesia performed by novice trainees. 

However, comprehensive training and ongoing 
mentorship are essential to ensure the safe and 

effective implementation of ultrasound-guided 

techniques in clinical practice. 
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