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Background 
Neuraxial blocks traditionally rely on the palpation of surface landmarks for needle insertion. In 
the obese patient, the iliac crests and spinous processes may not be palpable. If the provider is 
unable to palpate the bony landmarks, a handheld neuraxial ultrasound device can help identify 
landmarks to choose the best spinal needle insertion site. A neuraxial ultrasound device can 
increase the accuracy of needle placement and decrease the number needle insertions.  

A 76-year-old female with a body mass index of 31 kg/m2, and osteoarthritis of her right knee 
was proposed for a right total knee arthroplasty under spinal anesthesia. Due to the patient’s 
body habitus, the landmark palpation method proved to be difficult. Without clearly defined 
surface landmarks, spinal anesthesia was not achieved until after 6 needle insertions and 
redirections by multiple anesthesia providers. Multiple needle passes may have increased this 
patient’s risk of complications and the time needed to complete the procedure. Therefore, a 
neuraxial ultrasound may have clinically benefited this obese patient.  

Clinical Question 
In the obese patient population, does the use of neuraxial ultrasound-guidance compared to using 
the landmarks technique result in fewer needle insertions and a shorter time required to complete 
a lumbar neuraxial block? 
 
Evidence Based Discussion 
The search for evidence regarding ultrasound-guided neuraxial block resulted in twelve articles. 
All articles agreed that when compared with the landmark-guided technique, the ultrasound-
guided technique used less needle insertions, and was successful on the first attempt more often. 
The reduction in the amount of needle redirections and insertions lessened the risk of traumatic 
procedures. With the use of ultrasound, the neuraxial block was successful on the first needle 
insertion 92% of the time. A separate study reported that without using the ultrasound, the 
success rate on the first needle insertion attempt was 74.3%, and when the ultrasound was used 
prior to needle insertion, the first attempt success rate improved to 85.7%. The difficulty of 
spinal placement can be minimized by decreasing the number of needle passes. The number of 
needle insertions was also found to be lower in the obese and challenging spinal anatomy 
patients. Fewer needle insertion attempts and less anesthesiologist support were required when 
ultrasound-guidance was used. 

The evidence was not clear in terms of the neuraxial ultrasound’s impact on the time taken to 
complete the neuraxial block. One study concluded that the ultrasound-guided group used less 
time to complete the procedure and another found no differences in procedural times. In contrast, 
one study concluded that ultrasound assisted neuraxial anesthesia required a significantly longer 
puncture time than the control group. 



After reviewing the evidence, the neuraxial ultrasound does not appear to have many 
disadvantages and has a favorable risk-benefit profile. Evidence shows that the use of neuraxial 
ultrasound can decrease the number of needle insertions, but it is unclear how neuraxial 
ultrasound effects procedure time. 

Translation to Practice 
Based on the evidence, it is reasonable to implement a plan to recruit an interprofessional group 
of surgeons, anesthesiologists, and certified registered nurse anesthetists to collaborate on the 
development of a protocol to incorporate the use of a handheld neuraxial ultrasound device when 
providing spinal anesthesia for the obese patient. The new protocol should begin by educating 
anesthesia practitioners on the proper use of neuraxial ultrasound through a hands-on in-service 
at the monthly meeting.  
 
Once the providers are comfortable in the use of the device, a pilot study should be implemented 
on patients with a BMI of 30 kg/m2 or greater with planned spinal anesthesia for orthopedic 
surgery. Each patient meeting this criteria would be randomly allocated to have either a neuraxial 
ultrasound prior to their lumbar spinal block or to the landmark palpation method. For both 
groups, the number of spinal needle insertions, number of providers used, and total time taken to 
complete the procedure would be documented. Based on the results, the protocol might be 
standardized for patients meeting the criteria or further education and training implemented. Due 
to the conflicting evidence, future research should focus on whether the procedure time is 
reduced or increased by the neuraxial ultrasound as well as the impact on complications. 
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