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INTRODUCTION
o Benefits of regional anesthesia (RA) for arteriovenous fistula (AVF) creation and 

arteriovenous graft (AVG) placement include:
• Increased three-month and one-year primary and functional patency of fistulas1,2 
• Increased likelihood of successful radio-cephalic AVF creations along with the 

brachiocephalic AVF and AVG placement3,4 
• Transitioning from planned AVG to an AVF after regional block is placed4 
• Avoiding general anesthesia (GA) in at risk-population

o However, rates of RA have remained low
• RA as primary anesthetic in AVF creation surgeries, 2023 meta-analysis: 2.1% 

(South), 6.1% (West), 6.4% (Midwest)5 
• At Virginia Mason Medical Center (Sept 2021 – Sept 2022: 

§ 19.23% AVF and AVG surgeries received primary RA (surgical block)
§ Another 11.5% received RA and GA, total 30.8% receiving RA

o Goal: Increase primary RA rates to >50% and increase overall block rates to >66% for 
each month following initiation

Value Stream Maps (Fig 1) Results (Fig 3)
o Any Block Rate: 63% vs 31% prior, (45/71)

o Surgical Block Rate: 44% vs 19% prior, (31/71)

o Overall trend positive since initiation, doubled our rates 

o Study DID NOT achieve intended goal

METHODS 
o Root cause analysis survey and Value Stream Map: Attendings, residents, CRNAs, and 

vascular surgeons (Fig 1)
• Anticoagulation guidelines established
• Scheduled AVF/AVG cases identified for block
• Standardized protocol for certain procedures (increase plan awareness)
• Guidelines for contraindications established 
• System placed for OR RN to see patient during prior case or at PACU drop-off

o Clinical protocol was developed and implemented (Fig 2) 
o Protocol live on February 7th 2023
o Performance

• Surgical Block Rate: percent of target surgeries receiving RA and native airway 
• Any Block Rate: percent of target surgeries receiving RA and GA
• Tracked until end of January 2024
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Future Directions:
● Surveys have been, and will continue to be, conducted for process improvement. 
● Implementation and adherence to protocol will be surveilled. 
● Addressing persistent roadblocks
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○ Increased three month and one year primary and functional patency,
○ Increased likelihood of successful radiocephalic AVF creation (as opposed to both 

brachiocephalic AVF and AVG placement), 
○ Possible decreased infection and bleeding complication rates. 

● Known benefits of avoiding general anesthesia in at risk population.
○ Expect lower pressor use with surgical blocks as primary anesthetic. 

● Despite this evidence, rates of RA for these surgeries have remained low in the United 
States, especially on the west coast: 
○ Rates of RA as the primary anesthetic in AVF creation surgeries to be as low as 

8.28% and 3.99% respectively from 2010 to 2018. 
○ At Virginia Mason Medical Center over the 6 months ending September 30th, 2022, 

■ 19.23% (5/26) of AVF creations and AVG placements have received RA as the 
primary anesthetic. 

■ Another 11.54% (3/26) have received general anesthesia and a regional nerve 
block for post-operative pain, resulting in 30.77% (8/26) who have received some 
form of regional nerve block.

Current Results & Discussion:
● Barriers identified by RCA (and solutions):

○ Anesthesia attending comfort/preference as the primary barrier to regional anesthesia use. 
■ Comfort with supraclavicular single shot injections and fear of surgical block failure was noted among some attendings.

● Established process to call Acute Pain Service attending
● Standardized workflow to alleviate management questions 

■ Others were applying a very conservative approach to relative contraindications such as any type of anticoagulant or 
antiplatelet use or any infection.
● Included clear contraindications in protocol 

○ Surgeon fear/perception of delay 
■ They were VERY receptive of new initiative and wanted more cases blocked than we had planned (add-on’s, ligations, 

excisions, thrombectomies)
● Standard workflow that includes cutoff duration for difficult blocks

○ Cases that also included an HD line placement, some attendings felt necessitated an LMA. 
● Established that surgically natural airway acceptable
● Surgeons do not use cautery for this portion of the procedure AND FiO2 will be =<30%

○ Delay waiting for OR RN to complete checklist
● Slight change in RN workflow; however, remains a roadblock

● Data Analysis
○ We established that our baseline process was stable and predictable through end of October 2022.

■ Intervention 1: As of November 1st, fellows were told about this project and started encouraging blocks for these cases 
(but not as primary anesthetic). Subject was also first broached with vascular surgeons at this time.
● We saw a spike in “all blocks”, just short of qualifying as a special cause effect (0.75 < 0.77 UCL) 
● All blocks Chi squared p = 0.110 (38% [106/279] pre vs 50% [25/50] post)

■ Intervention 2: Protocol went live February 7th
● Surgical blocks (primary anesthetic) approaching UCL; however, still qualifies as special effect (3 consecutive 

points above midline and 2 of 3 are > 2 SD above mean)
● Surgical blocks Chi squared p = 0.0026 (29% [66/230] pre vs 69% [9/13] post) 

○ For both our end points, we have reached stated goal for 1st half of March.
○ Phenylephrine equivalents significantly higher with GA: 710 mcg RA vs 3,144 mcg GA, delta 2,434 mcg (p = 6.13e-15 , CI 

1,853 mcg - 3,015 mcg)
● Limitations: Hawthorne Effect, difficulty measuring / classifying delays, intra-op blood pressure may be more compelling than 

phenylephrine equivalents

Materials and Methods: 
● Utilizing the Virginia Mason production System, an initial provider survey of residents, anesthesiologists, 

certified registered nurse anesthetists and vascular surgeons will be performed(Figure 1).
● A value stream map will be created (Figure 2). 
● A root cause analysis (“RCA”) will be conducted to identify and address the barriers to this cultural change. 
● A clinical protocol was developed and implemented (Figure 3). 
● Performance, defined as the percentage of target surgeries receiving RA with natural airway, as well as, the 

percentage receiving any type of regional nerve block were analyzed utilizing statistical process control p-charts 
(Figure 4) and chi squared tests. 

● To encourage behavior change, investigated pressor requirements in GA vs RA. 
○ Chart review from 3/1/21 through 1/31/23 for pressor use. Welch two tailed t-test will be utilized. 
○ Phenylephrine equivalents used: 100mcg Phenylephrine = 10mcg Epinephrine = 10mcg Norepinephrine = 

8mg Ephedrine = 0.1u Vasopressin.  
● IRB approval was waived for this quality improvement project.

Control Charts (Figure 4):

Value Stream Maps (Figure 2):

Clinical Protocol (Figure 3):

Baseline Survey Data (Figure 1): 

Survey sent to Vascular perioperative RNs, Vascular Surgeons and all Anesthesia residents, 
fellows, attendings and CRNAs after the launch of new protocol. 15 responses total. 

Survey sent to all Anesthesia residents, fellows, and 
CRNAs prior to launch of new protocol. 9 responses 

total. **Other delay included delay for EP to 
interrogate PPD and delay for appropriate NPO time.

*March 2023 data through March 14th, 2023. 
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Aim Statement: By July 2023, VMMC will increase the percentage of patients undergoing AVF creation or AVG placement who receive RA with 
natural airway to at least 50%, and who receive any type of nerve block to at least 66%. 

Discussion

o What improved ? (Qualitative date and pre-op note review)

• Better understanding of relative contraindications like anticoagulation

• Regional team identifying the relevant cases night prior and emailing the OR 
anesthesia team

• Establishing a protocol so anesthesia team, surgical team, preop nursing, OR nursing, 
and PACU aware 

o What’s still a barrier ?

• Anesthesia attending comfort or preference to regional anesthesia

§ Comfort with supraclavicular single shots or fear of surgical block failure was 
noted

§  54.5% of the cases WITH a block were done by non-regional attendings, while 
81.6% of the cases WITH NO block were done by non-regional attendings 

• Patient factors: body habitus preventing a safe regional anesthetic, arriving late, and 
patient refusal 

• Surgical consent and OR nursing delays can lead to a delay in block start time, 
increase time crunch, and could influence the block rate 

o What’s next?

• Increasing resources for procedural guidance (i.e. “back up” regional attending) 

• Increasing awareness of protocol given slow decrease since initial peak (i.e during 
department grand rounds and intradisciplinary announcements) 

Future Directions:
● Surveys have been, and will continue to be, conducted for process improvement. 
● Implementation and adherence to protocol will be surveilled. 
● Addressing persistent roadblocks
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