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PODCAST TRANSCRIPTION

Host: Welcome to the Anesthesiology journal podcast, 
an audio interview of study authors and editorialists. 

Dr. BobbieJean Sweitzer: Hello, I’m BobbieJean Sweitzer, Professor of 
Anesthesiology at Northwestern University, and an associate editor for 
Anesthesiology, and you are listening to an Anesthesiology pod-
cast, designed for physicians and scientists interested in the research that 
appears in our journal. Today we are speaking with the author of a publi-
cation that appears in the July 2018 issue of the journal. And I apologize 
because I have a bad case of laryngitis. With us is Dr. David B. Auy-
ong. Dr. Auyong is the lead author of an article titled Comparison of 
Anterior Suprascapular, Supraclavicular, and Interscalene Nerve Block 
Approaches for Major Orthopedic Arthroscopic Shoulder Surgery: A 
Randomized, Double-Blind Noninferiority Trial. Dr. Auyong is a medi-
cal director of Lindeman Ambulatory Center, and the section head of 
orthopedic anesthesia at Virginia Mason Medical Center, Seattle, Wash-
ington. Welcome, Dr. Auyong. 

Dr. David B. Auyong: Thank you Dr. Sweitzer for having me. 

Dr. BobbieJean Sweitzer: So I hope my voice holds up. Can we start by 
you telling our listeners and me what is meant by a noninferiority trial?

Dr. David B. Auyong: This is a great first question to start the podcast off 
on, because this is slightly different than many trials that we grew up looking 
at. I think those were superiority trials, and this is a noninferiority trial. The 
study we performed on interscalene blocks, supraclavicular blocks and ante-
rior suprascapular blocks is perfect, because the interscalene is a well defined 
nerve block. So when you talk about a noninferiority trial, we want to show 
that these other blocks, the supraclavicular or the anterior suprascapular are 
not inferior to the previous known interscalene nerve block; or maybe more 
precisely, not unacceptably worse as far as pain control. 

So the important thing is we define a noninferiority margin. So we 
say how much different can these nerve blocks be? And for this study we 
said the difference can be one point on a scale of zero to ten on the pain 
scale. This is great, because noninferiority trials are specifically designed 
to say are these nerve blocks the same with pain, because we do know 
that moving blocks further down the brachial plexus we can get away 
from the phrenic nerve and maybe save that lung function for after sur-
gery, so you don’t have so much phrenic nerve paralysis that’s associated 
with the interscalene nerve block. 

Dr. BobbieJean Sweitzer: That’s an excellent explanation. So I guess 
what you’re telling us is that the interscalene currently is the gold stan-
dard, and we’re trying to figure out if these other blocks are at least not 
any worse than the gold standard. 

Dr. David B. Auyong: Absolutely, especially when you’re talking about 
pain, right. I think the whole reason we do these nerve blocks is to help 
patients’ post operative pain. So we know interscalene is great for that, 
but how well do these other nerve blocks compare to that gold standard? 

Dr. BobbieJean Sweitzer: Great. So can you briefly summarize for us 
what question or questions you tried to answer with your study? You’ve al-
ready mentioned a little bit about the pain, but give us a little more detail. 

Dr. David B. Auyong: Absolutely. So if you look at what we studied, 
strictly speaking from a statistical standpoint, we compared these two 

other nerve blocks to the known interscalene block. So if we look at the 
statistics we performed, all the statistics compared to the interscalene 
block, and there was no direct comparison between supraclavicular and 
suprascapular, mainly from a statistical and powering standpoint. But 
essentially we compared interscalene to how well people did getting a 
supraclavicular block. And then another set of statistics we used inter-
scalene and compared that to the anterior suprascapular nerve block. 

What we wanted to show, I mentioned, was is the pain noninferior 
or not unacceptably worse when you do these other nerve blocks slightly 
further down the brachial plexus. Because if the pain is similar, if you’re 
able to treat pain similarly, then we can say, hey, let’s move slightly down 
the brachial plexus in at-risk patients; patients that have preexisting lung 
disease; patients that are obese, that have some restrictive component 
to their lung disease. So some of those answers to the question can we 
do brachial plexus block in these at-risk populations for people having 
shoulder surgery, and that’s really what we wanted to show with this 
study. 

Dr. BobbieJean Sweitzer: So thanks for clarifying that. So you actually 
sort of did, like, two studies in one. You did the study of the suprascapu-
lar compared to interscalene, and then in another subset of a different 
group of patients you looked at the supraclavicular compared to the 
interscalene. 

Dr. David B. Auyong: Absolutely. If you look at the statistics, when you 
do multiple comparisons like this you do little corrections. So if you are 
able to actually review the paper, you’ll notice that our P value for this, 
because we are doing multiple corrections, statistical significance we use 
a P value of .025, instead of the normal standard P value of .05. 

Dr. BobbieJean Sweitzer: Got it. So I believe this trial was intended to 
evaluate just the analgesia or the pain relief, not the actual anesthetic for 
the shoulder surgery itself, correct? 

Dr. David B. Auyong: Yes, absolutely. I think when we’re talking re-
gional anesthesia, I think we’re moving to a realm to show that regional 
anesthesia not only has benefits perioperatively, in the operating rooms, 
but further beyond that, that some of these benefits of analgesia, opioid 
sparing and better recovery, extends outside just the operating room. 
So that’s why, you know, we’re going to talk a little bit more about the 
actual methods, but we added catheters in and things of that nature 
because that’s our standard, but it’s not like we were comparing these 
just for anesthesia. So the important thing is when we’re talking about 
the results today that these were for analgesia or pain relief after major 
rotator cuff shoulder surgery. 

Dr. BobbieJean Sweitzer: So you mentioned a little bit about a cath-
eter, or catheters, so in addition to these single shot nerve blocks, you 
also inserted catheters. Why was this part of your protocol?

Dr. David B. Auyong: Designing research you have to continue institu-
tional standards of practice. So at our hospital every shoulder surgery pa-
tient, even small shoulder surgery patients that’s just getting an arthros-
copy, essentially almost all get continuous catheters. So when designing 
this study, this was for rotator cuff surgery, so pretty much I would say 
greater than 98% of our patients get catheters for rotator cuff surgery at 
this institution. So in our research, we have to also design that. However, 
collecting data on patients going home is a lot harder when it’s just over 
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the phone. So our primary outcome for this was record it 60 minutes 
after surgery in the recovery room. So all the data we’re going to talk 
about as far as the primary outcome of pain and some of the side effects 
at 60 minutes were 60 minutes after surgery completion all collected in 
the recovery room. 

Although we placed catheters, we did not start any of the catheter 
infusions until all the outcome data in the PACU was recorded. So all 
the data we talked to you about is a reflection of the single injection for 
the block placement, and all the blocks were placed preoperatively. So if 
you were an anesthesiologist that does not place continuous catheters, 
you can at least rely on this data to say in the recovery room that I know 
my single shot would do exactly this to my patients as far as pain and 
respiratory function. 

Dr. BobbieJean Sweitzer: Thank you. So, likely most of our listeners 
are familiar with the techniques of interscalene and even supraclavicular 
blocks and the anatomy. However, I am not certain if this is true for the 
anterior suprascapular approach that you used. Can you spend a bit of 
time explaining these various blocks and how they were done in your 
study? 

Dr. David B. Auyong: Yes, there’s a very important point you bring 
up, Dr. Sweitzer. If you see our paper, we specifically write anterior su-
prascapular throughout the entire paper, because this is not even a su-
prascapular nerve block that may have been taught even up to five years 
ago. If you look at some of the regional anesthesia textbooks published 
five years ago, you will see suprascapular blocks pretty much were done 
posteriorly off the suprascapular notch of the scapula. So essentially you 
would approach the patient posteriorly and inject on the scapula, trying 
to find this notch that the suprascapular nerve runs through. 

Now this study did not study that approach, and this is a very im-
portant point. These suprascapular blocks were performed with an an-
terior approach that is a slight variation, almost, on the supraclavicular 
block under ultrasound that most people may be familiar with; kind of 
in the supraclavicular notch on the anterior neck and the supraclavicular 
fossa of the upper shoulder. So essentially, if you look at what this block 
is, it’s a bock where you follow the brachial plexus from interscalene to 
supraclavicular, and you actually identify the suprascapular nerve that 
comes off the brachial plexus. This is not too hard, because the supra-
scapular nerve lies at the very point of the supraclavicular image that 
many people may be familiar with using ultrasound. That suprascapular 
nerve can be traced even more laterally and blocked after it exits the bulk 
of the brachial plexus, and that’s how we did this nerve block. So it’s not 
too much different than a supraclavicular and as far as distance goes, it’s 
maybe only two inches away from an interscalene block in most people. 

Dr. BobbieJean Sweitzer: Wow, you know it’s really hard to describe, I 
think, anatomy and regional techniques if you don’t have pictures, but 
you did a really, really excellent job there. So are any of these blocks 
more difficult to do or take longer or were you able to look at that in 
your study? 

Dr. David B. Auyong: We actually did look at that, and that’s one of 
the things that we did show that we did take a little bit longer doing su-
prascapular nerve blocks. But if you look at the actual duration it took to 
perform the nerve block, it wasn’t much longer than the interscalene or 
supraclavicular. Sometimes when you do these studies you have to take 
some of those results in a clinical picture, right. From our standpoint we 
are a training institution, so I can’t do a study on close to 200 patients 
and only have attendings do those blocks. So we utilized senior residents 
and fellows to do these blocks, so they did take a minute or two longer 
compared to – using the anterior suprascapular approach compared to 
the interscalene or supraclavicular approach when you look at the data. 

So yes, the suprascapular block did take a little bit longer. Some of 
the reasons I think it’s different is it does need a small footprint trans-
ducer. So we used a 25 mm footprint transducer for the suprascapular 
blocks. Interestingly, this is the only block I’ve found that is easier to 
do in larger patients. In smaller patients, say less than 60 kg or of that 
nature, their supraclavicular fossa area is kind of small, so it’s hard to 
fit this little transducer to image this nerve where the clavicle doesn’t 
start getting in the way of your transducer movements. So one of the 
tips here is it’s interesting, but the anterior suprascapular block is easier 
in large patients. And there are some slight technique changes you have 
to do with probe movement to improve identification and isolation. So 
if you look, yes, if you’re just picking up anterior suprascapular blocks, 
there will be a learning curve, and we did see some of that reflected in 
our data. 

Dr. BobbieJean Sweitzer: Yes, it’s impressive to do any study, and par-
ticularly one, as you described, with a large number of patients and us-
ing trainees. That’s kind of ironic, isn’t it, that this block is easier to do 
on obese patients. And I think some of our discussion hopefully will 
highlight how perhaps then that there’re some advantages of this block 
maybe in patients who are obese. So let’s cover some of that. What are 
the common advantages or disadvantages of these different blocks based 
on what we know? 

Dr. David B. Auyong: I think clinically, if you look at prior literature 
and even talking to people across the country, clinically there are defi-
nitely subsets that say I always do interscalene for shoulder surgery and 
other subsets that say I always do supraclavicular. And there’s other small 
subsets that kind of do a blend of something kind of in-between those. 
And the reason, I think, is that from a pain relief standpoint, all of these 
blocks are almost interchangeable and we saw that with the data we 
collected; that they are very close in the amount of analgesia that these 
nerve blocks supply. 

Now the next thing besides pain that we really wanted to show here 
was what the effect on phrenic nerve was when doing these nerve blocks. 
There are a few studies out there that kind of indirectly looked at the 
amount of dyspnea people had when comparing interscalene to supra-
clavicular blocks, and there was suggestion that the further down you go 
the brachial plexus, doing a supraclavicular might have less impact on 
phrenic nerve paralysis than a higher up interscalene nerve block. And 
again, I think we also showed that in the data we collected here as well. 

From a clinical standpoint, one of the advantages of doing a supra-
clavicular block is that it is around a nice pulsating artery. And I think 
the majority of people these days tend to use ultrasound in finding that 
artery right around the supraclav allows us to really confirm what we’re 
looking at are the nerves of the brachial plexus. So that’s one of the com-
mon advantages of the supraclavicular block. The nerves are very close 
together at this level, and so this is where that term spinal of the arm 
comes from. You can really get a nice complete block of the brachial 
plexus at the supraclavicular level. 

I think some of the benefits of the interscalene is that it’s more 
of the classic nerve block that maybe people learned first. Additionally, 
it is well studied and there’s no major arteries right around the injec-
tion point, so I think it’s a little harder to inadvertently inject into the 
artery when doing one of these nerve blocks, either with or without 
ultrasound. 

Dr. BobbieJean Sweitzer: Can you discuss the anatomical explanations 
of the pulmonary side effects and Horner’s syndrome that you see with 
these blocks or the interscalene specifically? 

Dr. David B. Auyong: Yes, I think taking into account the research 
that I’m most familiar with, I think it really is a direct spread of the local 
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anesthetic to hit the sympathetic trunk, causing Horner’s syndrome, or 
direct spread to the phrenic nerve that causes the hemidiaphragmatic 
paralysis. So prior studies look at small volumes, and generally the low-
er volume you use, the less of some of these side effects are. However, 
there’s plenty of other studies that show lower volumes injected also 
result in shorter duration nerve blocks. So we did put in catheters here, 
so when you’re actually looking at durations that not just getting people 
out of the hospital after outpatient shoulder surgery, but really improv-
ing their recovery over days by limiting opioid use, less nausea, less side 
effects of opioids. You know, you really start to see some of these other 
effects of local anesthetic in this neck area where all these nerves run: the 
sympathetic trunk, the phrenic nerve. And they lie anatomically very 
close to where we’re injecting the brachial plexus. 

So, you know, the Horner’s syndrome of the myosis, ptosis, anhy-
drosis and enophthalmos, you have symptoms, but probably the big-
gest issue with brachial plexus blocks, especially if you do long duration 
brachial plexus blocks or continuous catheters, it really becomes difficult 
for some people to breathe, and that becomes even harder to work up 
and treat when you’re sending these people home and they’re calling you 
back at 10 pm, one AM. So doing this study to say can we have another 
solution to providing analgesia on outpatients to try to keep away from 
some of these side effects. I think, you know, that’s really the main focus 
of why we did this study. 

Dr. BobbieJean Sweitzer: Yes, very important questions to address. So 
did you standardize the anesthetic management of these patients? And 
if so, what was it? 

Dr. David B. Auyong: Absolutely. I think it’s important when you’re 
designing research to standardize as much as you can, but still keep it 
within clinical realms. So most people, as they read your study, can say 
hey, this actually would be applicable to my patient population. So we 
did try to say let’s use LMA. So I think the great majority of people had 
an LMA inserted and no muscle relaxation. This way we got around any 
of the residual muscle paralysis issues, so no muscle relaxation. There 
were a few where we did intubate the patient, but at those times we 
only used syccinylcholine, so there was no residual, hopefully no re-
sidual muscle relaxation. And patients all received less than one MAC 
of sevoflurane. Of course, with these nerve blocks our surgeons also do 
them sitting. So you would say we probably used about .75 MAC of 
sevo across the board. 

Now because we tracked fentanyl as our primary outcome, we had 
to have a very strict dosing of fentanyl schedule. So if you look at the 
methods, we dosed fentanyl 25mcg for heart rate increases of greater 
than ten beats per minute, or systolic blood pressure of greater than 20 
mmHg due to surgical stimulus. So any time the surgeon was work-
ing and the blinded anesthesia provider in the room saw a heart rate 
increase or a blood pressure increase, they would dose 25 mcg and wait 
15 minutes until they gave another dose. So it was very strict on how 
much and when to give the fentanyl, because that was another outcome 
we tracked. I think a lot of regional anesthesia and regional anesthesia 
studies you can cover up a lot of differences between nerve blocks or 
techniques because of the fentanyl we give for sedation or intraopera-
tively. So we very strictly standardized the anesthetic management. 

Something else in our methods is we didn’t give any opioid for 
block placement either. So that was very important that we’re not, you 
know, say, giving 200 mics of fentanyl, because those higher doses of 
opioids could even effect how you dose your intra op or even post op 
opioid as well. 

Dr. BobbieJean Sweitzer: So can we dive a bit into the details of the 
follow-up assessments? What was done, how was it done and who did 
the follow-ups? 

Dr. David B. Auyong: The follow-up assessments essentially were all 
done by blinded researchers. So of course in a study randomized like this 
you want someone blinded to evaluate your patients. We waited 60 min-
utes after surgery, because we wanted our patients to be awake, because 
when you start doing spirometry a lot of these are effort dependent, so 
we say hey, you’ve got to be awake enough to do this, so people were 
awake enough to blow into the spirometer. And all of these exams that 
I’m going to mention next we performed preoperatively and postopera-
tively. So we have the baseline data so we know how much each of these 
data points changed from preoperative to postoperative. 

So we did collect pain scores from zero to ten. We used a spirom-
eter. If you’ve ever been tested for asthma, you blow into the spirometer 
and we use both forced spirometry and nonforced spirometry to get the 
most accurate lung capacities or vital capacities. And we also measured 
FEV 1 to look at force vital capacity. And then something else that may 
be less familiar to people is we ultrasounded the lungs to actually see 
how much the diaphragm was moving during a vital capacity breath. So 
you can take a standard ultrasound transducer, place it on the axillary 
line and look at the zone of apposition between the diaphragm and the 
pleura. And you’ll go from a very bright pleura to a more hypoechoic 
diaphragm, because it’s muscle, and that’s that zone of apposition. And 
when someone takes a large breath in, you can see that zone of apposi-
tion move down the side of the thorax. And so we marked the baseline 
zone of apposition preoperatively, took their vital capacity movement 
of that diaphragm, and then also repeated that in the recovery room 60 
minutes after surgery. 

Something else to look at, how much brachial plexus was affected 
by these blocks. We used a force dynamometer to measure grip and 
bicep strength. And we also showed that pretty much people had pretty 
significant brachial plexus blocks in all approaches, including the supra-
scapular approach. 

Dr. BobbieJean Sweitzer: So how much of a difference in pain, again—
I think you mentioned that early on—had to occur for you to declare 
that a technique was inferior? 

Dr. David B. Auyong: Yes, this is probably the main point of designing 
noninferiority study, that you have to clearly define what your nonin-
feriority margin is before you start the study. And this was a big debate 
within our research team at where do you put this noninferiority mar-
gin. So here we set our strict noninferiority margin to one on a pain scale 
of zero to ten; a standard pain scale. 

And I think the reason we specifically did this was pain scores are 
something that’s been studied. And a lot of people talk about finding a 
clinically significant difference in pain scores of being two. But if you 
look at the actual research, the research shows that those numbers actu-
ally get closer to one when you get lower pain scores in a procedure. So 
let’s say, you know, you’re comparing something like interscalene blocks. 
I would expect most of my interscalene nerve blocks to have pain scores 
on the low end of the pain scale. And we saw that. Our mean pain levels 
were about two, two-and-a-half. So when you get that low on the pain 
scale, a pain score difference of two actually is a major clinical difference. 
You could see that, right? If pain’s of zero versus pain of two, that really 
is a big clinical difference. So we set a very strict pain level difference of 
one point on the scale of ten because the pain after nerve blocks should 
be quite low. And that’s why it was so strict. 

Dr. BobbieJean Sweitzer: That’s really interesting. So it’s more instead 
of a linear scale, it’s actually more sort of maybe more logarithmic; a 
change of one to three is different than a change of eight to ten, is what 
you’re saying. 

Dr. David B. Auyong: Absolutely. And it makes clinical sense, right? 
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Dr. BobbieJean Sweitzer: Yes. 

Dr. David B. Auyong: But if you read some of the data, and a lot of the 
research is, gosh, probably I think 20 years old and done in the emer-
gency medicine departments of, you know, people coming in and dosing 
opioids. But it really is kind of a moving target as you move through the 
pain scale. There are gender differences and age differences as well. But 
we didn’t really take those into account for a study of this magnitude. 

Dr. BobbieJean Sweitzer: So did you determine unequivocally that a 
supraclavicular and a suprascapular block were not inferior to the inter-
scalene approach? 

Dr. David B. Auyong: Yes, this was interesting. And as you go through 
the peer review process you have, you know, several people commenting 
on your research. And I could tell one of the reviewers of this research 
really was in the realm of I love to do supraclavicular blocks for my 
shoulder surgery. So he or she reviewing this paper was surprised to see 
that we did not prove noninferiority comparing interscalene to supracla-
vicular. Now if you actually look at the data, our pain level differences, 
mean pain difference between interscalene and supraclavicular was .4 on 
a scale of ten. Well that’s almost nothing, right. If you say it’s less than 
half a point on a scale of ten. And I just told you we defined our nonin-
feriority margin as one on a scale of ten and our mean difference was .4. 

However, this is statistics, so when you actually do the statistics our 
confidence interval was higher than one. So our confidence interval did 
not allow us to say that supraclavicular blocks were noninferior compared 
to interscalene. However, anterior suprascapular blocks did meet nonin-
feriority criteria as far as this study showed from a strict data and inter-
pretation of statistics standpoint. So the short answer there is we proved 
noninferiority between anterior suprascapular block and interscalene; we 
did not prove noninferiority between supraclavicular and interscalene. 

Dr. BobbieJean Sweitzer: You disappointed that one reviewer it sounds 
like. 

Dr. David B. Auyong: {Laughs} Yes, but if you’ve ever submitted re-
search, if you only disappoint one reviewer you’re doing pretty well. 

Dr. BobbieJean Sweitzer: I understand. So were you surprised by these 
findings? 

Dr. David B. Auyong: You know, I was surprised, but not surprised. 
You know, I think the whole reason you start a study of almost 200 
patients is you have a very good clinical suspicion that these blocks are 
very similar. And had I put money down, I would have said the supracla-
vicular block was very similar to the interscalene and would be the one 
to show noninferiority. If you look, though, and we try to find reasons 
to say why the supraclav did not barely meet noninferiority criteria. I 
think the study is showing MEAV, or the amount of volume you needed 
to have effective nerve blocks for supraclaviculars is a lot higher than 
interscalene. 

And I think something I haven’t mentioned, that I probably should 
here, is that all groups had the same local anesthetic injected and all 
groups had the same amount of local anesthetic injected: 15 ml of 0.5% 
ropivacaine. Which I think is a standard dose of ropivacaine and kind of 
in the middle of these low dose interscalene places as well as a standard 
dose of 20 to 30 ml that may be more traditional. So all of these got 
15ml of local anesthetic .5% ropivacaine. And the MEAV studies of 
supraclav may be up to double that. So if I try to explain this from a, you 
know, prior study and put this in a big realm, not just look at this paper 
by itself, I think perhaps a supraclavicular requires a higher dose to reach 
the same efficacy of the interscalene group. 

So I guess that was the most surprising. There are some reasons 
why I think suprascapular showed noninferiority. And I think this is 
probably I should mention here is it’s specific to the anterior suprascapu-
lar approach. This is very different than the posterior suprascapular ap-
proach, because part of the efficacy that we saw in this study was that 
some of the local anesthetic also spread back to the main part of the 
brachial plexus. So, just because we did a selective suprascapular nerve 
block, that does not mean that people didn’t have somewhat of a numb 
hand or biceps weakness. They absolutely did at a pretty big percentage. 
And so we know that some of the local anesthetic did spread back to the 
brachial plexus, even with the suprascapular block approach. But I think 
that’s why it was so efficacious if you look at pain relief. 

Because there are other nerves that supply the shoulder besides the 
suprascapular, some of those being the subscapular nerves, the axillary 
nerves. And that spread back to the brachial plexus by injecting the 
anterior suprascapular location. Probably is what also helped us show 
noninferiority that some of that local anesthetic also blocked some of 
those other nerves that supply the shoulder joint. 

Dr. BobbieJean Sweitzer: Thanks for pointing out both of those, be-
cause when you had mentioned about it being just a couple of inches 
away from your typical supraclavicular injection point, I was thinking, 
hmm, I wonder if that drug didn’t perhaps move a little bit backwards 
just like the interscalene can move into the phrenic. 

Dr. David B. Auyong: Right, I think the important point there is that 
having a little bit of numb arm after major shoulder surgery, to me 
doesn’t seem like a major clinical concern. But the major clinical con-
cern to me is this phrenic nerve paralysis and diaphragm function. And 
what we showed was that diaphragm function was a lot better in the 
anterior suprascapular group. 

Dr. BobbieJean Sweitzer: Sure. You know most things we do we can’t 
always just get it perfect, right. We can’t just get the good stuff without 
maybe some of the unintended. So take the stuff that’s the least damag-
ing. 

Dr. David B. Auyong: Yes. 

Dr. BobbieJean Sweitzer: And I think you pointed that out in your 
paper, too. I think you addressed that other issue we talked about, or 
you just talked about, of using only 15 ml of local anesthetic and how 
that may have been at a disadvantage to your supraclavicular approach. 

Dr. David B. Auyong: Yes, absolutely. 

Dr. BobbieJean Sweitzer: Yes, you wrote about that in the paper, I 
remember, so thanks for bringing that out. 

Dr. David B. Auyong: And in the study design phase you say, well, we 
could do interscalene at a different volume than supraclavicular than 
suprascapular. Like why do you need for a small nerve 15 mls at the 
suprascapular level? But I think the important thing we wanted to show 
was that the difference was due to the injection location, not the varia-
tion of local anesthetic. 

Dr. BobbieJean Sweitzer: Yes, and it probably helps your blinding as 
well, right, because now you’re not using {laughs} different doses and 
everything. But so were the findings similar at the 24 hour follow up as 
you found in the PACU? 

Dr. David B. Auyong: Interestingly they were all almost exactly the same. 
Like, if you look at the data, the pain levels were the same at rest, at move-
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ment, average pain. Opiate consumption was almost exactly the same to 
the milligram of oxycodone and satisfaction was also very similar. We did 
not use noninferiority statistics for these, because this wasn’t the primary 
outcome. We just did these two way superiority comparisons and really we 
showed no major differences. And you look at the raw data, both clinically 
and statistically 24 hour outcomes were almost exactly the same between 
all three groups. And if you look at some of the side effects, including dys-
pnea and the other side effects we looked at, they were all similar. The only 
thing that we showed a little bit of a difference was Horner’s syndrome, 
and that’s more of a real side effect. It doesn’t seem to have any real adverse 
events having a droopy eye or something like that. 

Dr. BobbieJean Sweitzer: I think you discussed already how you mea-
sured the pulmonary effects of these different blocks. Can you give us a 
little more detail? What did you find in relation to these adverse effects? 
You mentioned about the Horner’s, and I know you looked at, I think, 
pulmonary; how did those compare among these different blocks? 

Dr. David B. Auyong: Doing research on this many patients, I think 
the biggest thing that stood out to me is how profound the diaphrag-
matic paralysis is. And any of us that do ultrasound guided nerve blocks, 
take that same probe, put it on the lateral chest wall and look for that 
movement of the diaphragm. And if you do compared to the side you 
did not block, you will see that diaphragm does not move at all. And so 
if you look at adverse effects of the nerve blocks, if you’re not convinced 
that there’s hemidiaphragmatic paralysis with the interscalene block, put 
that same transducer on the patient and you will see that diaphragm 
does not move. And especially in the recovery room after that block has 
set up for a couple of hours, that diaphragm really does not move. And 
so you can see why people with preexisting lung disease may really have 
a difficult time trying to breathe, especially after some of the anesthesia. 

I think that’s probably the main thing that we saw with this study 
was that there was no diaphragm movement in the interscalene group. 
The supraclavicular maybe had a slightly better diaphragm movement, 
but definitely you look at the suprascapular group you could say did this 
person even have a nerve block. So if you look at adverse events, I think 
it is really profound the difference between moving down the brachial 
plexus, or however you want to think of it, moving laterally away from 
midline where the phrenic nerve lies really affects the side effect of hemi-
diaphragmatic paralysis. 

Some of the other adverse events like weakness of the hand and 
arm we found in all patients. That one was kind of surprising because I 
didn’t expect them to have so much hand and arm weakness. But I guess 
if you put 15 ml at the anterior suprascapular level, that does spread 
back to the brachial plexus, like I mentioned. But that’s also telling you 
it’s getting the other parts of the brachial plexus. So I think some of 
those side effects of weakness or ipsilateral arm weakness, you still have 
to tell your patients about. And there is a subset of patients that gets 
really nervous when their hand and arm is so numb. But compared to 
shoulder surgery pain, I think most people are very accepting of a little 
hand and arm numbness. 

I mentioned Horner’s was the lowest in the suprascapular group. 
But the other side effects like dyspnea were pretty similar. If you look at 
shortness of breath, it would have been very nice for us to show more 
shortness of breath in the interscalene group compared to suprascapular, 
but statistically and really clinically we didn’t see that. But remember, 
part of our exclusion criteria for this surgery was no preexisting lung dis-
ease. So all of those people that were at-risk of significant dyspnea from 
a brachial plexus block were already screened out during the recruitment 
phase for this study. 

Dr. BobbieJean Sweitzer: And these effects were similar at 24 hours 
as well? 

Dr. David B. Auyong: If you look at the side effects, they’re almost 
exactly the same. Really not much differences in dyspnea, hoarseness, 
vomiting, either clinically or statistically. 

Dr. BobbieJean Sweitzer: So I recall, and I think you mentioned a 
little bit about your anesthetic protocol, but I recall that the protocol, 
patients received fentanyl intra op if their heart rate increased by ten 
or for systolic blood pressure increases of 20 or more. And I recall in 
Table 2 that the group who received the suprascapular blocks seemed 
to receive a lower amount of intraoperative fentanyl compared to the 
other two blocks. I don’t think it reached statistical significance, but I’m 
wondering if this raised a question for future research or study to deter-
mine if this block, this suprascapular block would also perhaps provide 
better anesthesia for shoulder surgery. Do you think that’s an important 
question to address?

Dr. David B. Auyong: If you look at the raw data, there was a non-
statistical difference in opioid use intraoperatively. And remember, like 
you mentioned, we strictly controlled when people got opioids. But the 
mean opioid use was 36 mcg in the interscalene group and 23 mcg in 
the suprascapular group; the mean. So that’s barely even half a ml of 
fentanyl. So if you think of it, in raw numbers it looks big, but if you 
were to use the same data in mls, that would be almost nothing as far as 
differences. So I guess I would liken that to looking at, say, blood loss 
in a laparoscopy that looks big, but it maybe isn’t as big as (inaudible). 

Dr. BobbieJean Sweitzer: {Laughs} Right, right; compared to the other 
situations. I get it. 

Dr. David B. Auyong: And so you would pretty much have to sedate 
people pretty high to provide surgical anesthesia with some of these 
blocks, or maybe use a little bit larger doses of local anesthetic. And I’ve 
done interscalene blocks for pure surgical anesthesia. Part of, you know, 
rotator cuff surgery, you know, they’re at least at our institution at least 
an hour long surgery. So that’s a long time to be in a head positioning 
under bunted drapes. Which is why I think for us, we just find doing a 
general anesthesia with an LMA to be more clinically facile than doing 
totally under nerve block. 

Dr. BobbieJean Sweitzer: Sure. So Dr. Auyong, if you were having 
arthroscopic shoulder surgery tomorrow, what block would you want 
for yourself and why? 

Dr. David B. Auyong: Great question. {Laughs} I think I’m going to 
answer this from a clinical standpoint. And I would choose a block that 
the practitioner is most comfortable with. If that anesthesiologist says I 
do interscalenes all the time, I’d go ahead and say give me interscalene. 
If that anesthesiologist says I do supraclaviculars all the time, I’d go with 
that. Importantly, despite seeing major differences in diaphragm move-
ment and vital capacity, we didn’t find clinical correlations of dyspnea in 
healthy populations, and I consider myself healthy still. 

But were I somebody with preexisting lung disease using home 
oxygen, then I might say yes, give me a suprascapular block if you can 
do it. If that anesthesiologist can’t do a suprascapular block, then I’d say 
well give me a supraclavicular block. And then thirdly, if that anesthe-
siologist is only comfortable doing interscalene blocks, then I would 
tell him or her just give me an interscalene block with five mls of local 
anesthetic, because that’s also another way to improve lung function 
after these surgeries. 

Dr. BobbieJean Sweitzer: Excellent points. So I hope today’s discussion 
will interest many of our listeners and lead you to read this important 
article to learn more. Thank you, Dr. Auyong, for discussing your work 
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with us today. I wish you well as you continue your efforts to enhance the 
practice of anesthesiology and strive to improve the care of our patients. 

Dr. David B. Auyong: Thank you, Dr. Sweitzer. It was a pleasure be-
ing here. 

‘‘

Host: You’ve been listening to the Anesthesiology 
journal podcast, the official peer reviewed journal of the 
American Society of Anesthesiologists. Check anesthesi-
ology.org for an archive of this podcast and other related 
content.
 


