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Background

• Perioperative pain control is important 1-3

• Outpatient surgery

• Patient satisfaction 

• TSA has significant perioperative pain 3-8 

• Pain control ∝ improved outcomes, patient 

satisfaction, ↓ LOS, ↓ complications 8,9



Background

• Shift from opioid-dependent periop pain control

⇒ multimodal pain control; regional, local anesthetics2,3,7,8,10-23

• Interscalene (IS) nerve block for TSA, use increasing 21

• IS nerve block typically administered as 23

• Single-shot (SS) 

• Continuous indwelling catheter 



Background

• IS nerve block is effective 2,8,9,15,22

• Intraop and postop pain control 

• As regional/local anesthesia wears off, patients 

often experience rebound pain

• 24 hours after administration IS nerve block 9



Background

• Liposomal bupivacaine (LB) introduced in 2011

• First as a periarticular soft tissue infiltration 25

• Later approved for IS nerve block 2018 26

• Multiple studies on LB in IS blocks and as a 

local injection in TSA 6,8,9,12,14,16,24,25,27–35

• Conflicting evidence on superiority of  LB in IS nerve block

• Limited data comparing LB versus indwelling continuous 

catheters in IS block



Methods

• Prospective randomization (1:1) to either the liposomal 

bupivacaine (LB) group or indwelling interscalene 

catheter (IC) group

• Patients randomized to the LB group (Group 1)

• IS block with single-shot consisting of  10cc (133mg) liposomal 

bupivacaine mixed with 10cc of  0.5% Bupivacaine

• Patients randomized to the IC group (Group 2)

• IS block with 20cc Ropivicaine 0.5%

• Followed by continuous indwelling interscalene catheter 

• Attached in the PACU infusing at 4cc/hr



Methods

• All subjects received the same 

oral multimodal analgesia 

medications preoperatively

• celecoxib 400mg

• gabapentin 600mg

• acetaminophen 1000mg

• All blocks were performed by 

one of  two anesthesiologists 

using the same technique



Methods

• Power analysis performed (VAS pain score)

• 60 patients per group

• Inclusion criteria

• Unilateral primary TSA or reverse TSA

• Indication for surgery 

• osteoarthritis, rotator cuff  arthropathy or massive 
irreparable rotator cuff  tears

• Exclusion criteria

• Home Oxygen, contralateral Phrenic Nerve paralysis 
/ incompetence, BMI ≥ 50



Randomization Flowchart
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Results

• LB group reported statistically significant better pain scores 

compared to patients with IC at 24 (LB=0.76 vs IC=3.29, 
p<0.0001) and 48 (LB=2.53 vs IC = 4.70, p=0.005) hours 
postop

• Milligram morphine equivalents (MME) consumed over 24 
hours was similar between groups (LB=4.58 vs IC=3.57, 
p=0.543) but was lower in the LB group at 48 hours 

(LB=0.00 vs IC=0.62, p=0.001)

• Pain scores at 6 weeks postop were better in patients 
receiving LB, but not statistically significant (LB=1.60 vs 
2.24, p=0.380)



Results

• Administration time for IS block was shorter by five minutes 

with the use of  LB compared to IC (4.84 min vs 10.0 min, 

respectively; p<0.001)

• Administration cost for LB block was less than the IC block 

($190.17 vs 357.12, respectively).



Discussion

• The incidence of  total shoulder arthroplasty (TSA) is 

increasing36–38 and systems are shifting toward outpatient 

TSA placing an emphasis on standardization of  treatment39

• Perioperative pain control is key, and there is a need for 

effective and sustained analgesia methods especially those 

that incorporate multimodal regimens with the use of  

regional anesthesia1,3



Discussion

• Few studies directly compare IS nerve block with LB versus IC

• Budge, et al.25 performed a retrospective cohort study 100 patients undergoing a primary 
TSA with IS nerve block

• 50 underwent an IS nerve block with a single-shot (SS) of  10 mL (133mg) LB combined 
with 10 mL 0.5% bupivacaine + 10 mL of LB injected subQ intraoperatively

• At another hospital, 50 patients underwent an IS nerve block with 20 mL 0.5% bupivacaine 
with IC placement dosed continuously with 0.125% bupivacaine at 4-6 mL per hour for up 
to 5 days postoperatively

• Perioperative multimodal anesthesia was similar between groups except the LB group 
received 8mg of  IV dexamethasone during the procedure

• There was a statistically significant difference in pain score on POD 0 and POD 1 with 
the LB group having a mean pain score of  1.2 on POD 0 and 1.2 on POD 1 versus the IC 
group having a mean pain score of  2.5 on POD 0 and 2.5 on POD1 (p=0.0001)

• No statistically significant difference was seen between groups in mean pain scores on 
POD 2 or 3 or milligram morphine equivalents (MME) consumed on POD 0-3



Discussion

• Weir, et al.30 performed a retrospective cohort study from a prospective database
comparing LB versus IC techniques for IS nerve block for primary TSA

• 34 patients that underwent IS nerve block with LB and 70 patients that underwent IS 
nerve block with use of  an IC

• LB cohort received a SS of  10 mL (133mg) of  LB combined with 15 mL 0.5% bupivacaine;
IC cohort received 20 mL of  0.5% ropivacaine followed by 6 mL per hour of  0.2% 
ropivacaine for up to 66 hours via an indwelling catheter

• Among all patients there was a statistically significant difference in pain score at 0-4 hours 
postop with an average pain score of  0.6 in the LB group and 1.5 in the IC group 
(p=0.034)

• There were several statistically significant differences in opioid consumption in MME 
postop with the LB cohort showing lower consumption versus the IC cohort at 0-4 hours 
postop (2.2 vs 6.0, p=0.014), 9-12 hours postop (4.9 vs 8.3, p=0.026), 24 hour total postop 
(32.3 vs 45.7, p=0.028), total consumption while in the hospital postop (40.1 vs 54.1, 
p=0.028), and per hour consumption postop (1.5 vs 2.0, p=0.035)

• The patients were subdivided into opioid naïve and opioid tolerant patients; there was no 
difference in postop pain scores or opioid consumption in the opioid tolerant group



Discussion

• Our study differs from these previous studies 

• Prospective randomized clinical trial 

• Surgeries performed by a single surgeon at a single institution.

• No dexamethasone use, but similar periop multimodal anesthesia utilized 

• Similarly, this study showed statistically significant differences in 
postop pain and MME consumption with the LB cohort showing 
lower pain scores and opioid consumption postop

• Limitations include this study was performed with a single institution 
and surgeon; blocks performed by one of  two anesthesiologists trained 
in regional anesthesia

• Other studies have compared LB and IC for IS block but have been
retrospective, not directly compared the two techniques, or included 
confounding factors such as subQ or capsular LB injections 
perioperatively or use of  dexamethasone



Conclusion

• Liposomal bupivacaine IS block provides superior pain 

control with less narcotic consumption, less time for 

administration and less cost versus a continuous indwelling 

catheter
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