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

Dr. James P. Rathmell: Hello. I’m Jim Rathmell, Professor of Anesthesia 
at Harvard Medical School and Chair of the Department of Anesthesiology, 
Perioperative and Pain Medicine at Brigham and Women’s Hospital. I’m 
one of the Executive Editors for Anesthesiology and you’re listening 
to an Anesthesiology podcast that we’ve designed for physicians and 
scientists interested in the research that appears in the journal. 

Today we are going to talk with two authors of an original research article 
and the author of an accompanying editorial that appear in the March 2021 
issue. With us today is Dr. Terrie Vasilopoulos. Dr. Vasilopoulos is an Assistant 
Professor of Anesthesiology and Orthopedics at the University of Florida in 
Gainesville, Florida. 

Dr. Vasilopoulos is the first author on an article that appears n the 
March 2021 issue of the journal and it’s titled, “Patient and Procedural 
Determinants of Postoperative Pain Trajectories.” Dr. Vasilopoulos, thank 
you for joining us. 

Dr. Terrie Vasilopoulos: Hello. Thank you for having me today. 

Dr. James P. Rathmell: Also with us today is Dr. Patrick Tighe who is 
Associate Professor and the Donn M. Dennis MD Professor in Anesthetic 
Innovation and University of Florida Term Professor in the Department 
of Anesthesiology, Orthopedics and Information Systems/Operations 
Management also at the University of Florida in Gainesville. Dr. Tighe is 
the senior author of the article we’re going to discuss today. 

Dr. Patrick J. Tighe: Hi, everybody. 

Dr. James P. Rathmell: And we also have with us today Dr. Kristin 
Schreiber. Dr. Schreiber is an Associate Professor of Anesthesia at Harvard 
Medical School and an Attending Anesthesiologist and Clinical Investigator 
in the Department of Anesthesiology, Perioperative and Pain Medicine at 
Brigham and Women’s Hospital in Boston, Massachusetts. 

Together with Dr. Danny Muehlschlegel, Dr. Schreiber authored an 
editorial that accompanies Dr. Vasilopoulos’s original research article in 
the March 2021 issue of the journal and it is titled, “Personalization over 
Protocolization: Embracing Diversity of Pain Trajectories after Surgery.” Dr. 
Schreiber, welcome and thank you for joining us. 

Dr. Kristin L. Schreiber: Thank you, Dr. Rathmell. I’m glad to be with 
you. 

Dr. James P. Rathmell: Dr. Vasilopoulos, congratulations on the pub-
lication of your study. I want to start by setting the stage for listeners in 
describing your study. You tell us that of 100 million patients who undergo 
surgery worldwide each year, over 60% will experience moderate to severe 
postoperative pain. Increased acute postoperative pain intensity is associated 
with the development of persistent postsurgical pain and, depending on 
the type of surgery, as many as 10% to 56% of surgical patients will develop 
persistent postsurgical pain. 

So a better understanding of postoperative pain trajectories could help to 
reduce acute postoperative pain and the suffering that accompanies it, but 
also could lead to preventative therapies for persistent postsurgical pain. That 
all makes sense. So, you set out to catalogue how pain changes over time 
after surgery. Tell us how you conducted this study. 

Dr. Terrie Vasilopoulos: Yes, of course. A main goal of the study was to 
characterize pain profiles following surgery. The study included patients 
from a mixed surgical cohort which we think is a strength of the study 
design. Data from patients included variables measured pre-, intra-, and 
postoperatively. While some of the data was extracted from the electronic 
health record, other data was assessed directly from the patient, including 
preoperative psychologic measures as well as pain reporting using the Brief 
Pain Inventory. 

Now, I’m a biostatistician and when Dr. Tighe and I first started discuss-
ing this project, we knew we needed to take a more advanced statistical 

approach to better answer our questions. So, that’s why I decided to imple-
ment a group-based trajectory modeling approach which is a central part of 
the paper. This approach was first used in psychology and criminology work 
but now is increasingly used in clinical research. 

In this modeling approach, we assume that the population is comprised of 
distinct subgroups, each with their own developmental patterns in a given 
outcome and in this project that would be postsurgical pain. 

This modeling allows us to take a data-driven approach to classify patients 
into these subgroups as compared to trying to define the groups a (sounds 
like: priority). And then once these subgroups are determined, we can 
examine the factors that influence group membership. So, that’s the frame-
work of our study that we wrote up. 

Dr. James P. Rathmell: So, you measured pain in 360 patients from a 
mixed surgical cohort across postoperative Days 1 through 7 using the Brief 
Pain Inventory and a number of other data points. What did you learn? 

Dr. Terrie Vasilopoulos: First, and importantly, we uncovered a large 
degree of heterogeneity in pain patterns following surgery. We found several 
distinct trajectory groups in our patients that varied in both intensity of 
pain and the pattern of that change in pain over time. And unfortunately a 
substantial portion of these patients experienced sustained higher pain levels 
throughout the postoperative period. 

Also in the paper we visually display the trajectories of each individual 
patient which I think provides a very informative representation of the 
diverse pain experiences among patients following surgery. 

Next, we examined multiple patient and surgical factors and how they were 
associated with these trajectories. To our surprise, actually, the patient factors 
including age, sex and multiple psychologic factors were the predomi-
nant determinants of these different pain trajectories as opposed to several 
procedural factors including surgery type and intraoperative ketamine and 
lidocaine. 

Dr. James P. Rathmell: Dr. Tighe, I want to turn to you; you’re the 
clinician in the group. Now, you identified five distinct postoperative pain 
trajectories, these sort of patterns that were distinct from one another. Can 
you explain those different trajectories in detail? 

Dr. Patrick J. Tighe: So, of the five categories, we characterized them 
into four groups that were mostly based on the trend of the pain intensity 
that started on postoperative Day 1 and those five groups that we labeled a 
high group, a moderate high group, a moderate low group, and a low group. 

Now, there is a fifth group that really broke this mold and we call that 
a decreasing or rapidly decreasing—notice the term rapid is relative, of 
course—for the time course of this. And what do those groups look like?

Well, in the high groups those patients generally started off with a pain 
intensity rating of about 8 and over the next seven days they maintained a 
very shallowly decreasing slope and by postoperative Day 7 they had a mean 
pain intensity that really only decreased from a total about 7. 

Similar, in the moderate high group we started at about 6 and we ended 
at about 5. In the moderate low group we started at 3 and ended about 2. 
The low group started at 1, interestingly had an increase of about a point on 
postoperative Day 2 and by postoperative Day 3 really approximated a pain 
intensity rating of zero. 

And again, these trends for these four groups remained relatively constant 
over the first seven days after surgery. The fifth group started with a pain 
intensity of about 6.5 or so on average, but over the next five days decreased 
to about 0 and then stayed approximately 0 over postoperative Days 5, 6 
and 7. 

So, these are four groups that are really characterized in this approach, as Dr. 
Vasilopoulos mentioned, based on how their pain scores changed over time. 

Now, what do the patients look like in those groups? Well, in the high 
group we found that some of our youngest patients overall and, very 
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importantly, we also saw a very even distribution of surgery types. We 
can compare that to the low group which was our older patients—and 
actually an increased representation of men—and had some of the lower 
opioid requirements after surgery as well. 

The rapidly decreasing group was a quite interesting one where we saw 
only 6% of patients and about one-third of those patients were urology 
patients, so it broke the mold a little bit. 

What we did not see is that the type of surgery dictating any particular 
trend or association strongly with any of these group trajectories. And 
this is notable because I think on a lot of our prior approaches to mod-
eling acute pain conditions and trajectories, the first consideration has 
generally been, “Well, what type of tissue injury did they have?”

Whether that’s a dental impaction pain model or a post bunionectomy 
pain model, we really stuck with the surgery first and patient factors 
would then be latter. And these findings suggested that in the temporal 
trajectory model we may have had that backwards. 

Dr. James P. Rathmell: Well, it’s interesting. You’ve codified something 
that we all knew empirically, at least anybody who has spent any time on 
a postoperative pain service. What did you conclude from the work? And 
I want to be specific. You tell us that these postoperative pain trajectories 
were predominantly defined by patient factors and not surgical factors. 
What do you mean by patient factors and what does that imply for prac-
titioners who are caring for patients after these various types of surgery? 

Dr. Patrick J. Tighe: Years ago when we started along this line of 
investigation, I remember being a regional anesthesia fellow and one of 
our duties was to look at the operating room schedule for the next day 
and to figure out which of those surgeries were going to hurt a lot and 
maybe which of those patients would then receive a nerve block. 

Again, this was a heuristic based entirely on the type of surgery or even 
the CPT code descriptor of that type of surgery and not really much 
information at all about the patient. And I don think we’re alone in this 
regard. I think we’ve even again done this in terms of how we design 
randomized controlled trials and other investigations where we focus 
on the type of surgery since that seems to be a primary driver, at least 
theoretically, of the pain experience. 

But as you mentioned, anybody who has spent any time looking at 
patients after surgery realizes just how important these patient factors are. 
And so, what are those patient factors that really drive this if it’s not the 
surgical factors? 

Well, we did find that age and sex were strongly associated with group 
assignment and this mimics findings and replicates findings that have 
been borne out in experimental and clinical investigations on acute pain 
processes for years and even decades. 

On the behavior side we found that anxiety, depression, and pain behav-
iors were strong drivers of group assignment as well. Now, one finding 
that was a little atypical is that the association between preoperative pain 
catastrophizing and postoperative group trajectory assignment was really 
quite weak and Dr. Vasilopoulos can offer a little more detail on that. 

What we found instead, though, is that pain behaviors were the types of 
behaviors that patients engage in when they are uncomfortable, when 
they are in pain, actually was quite strongly associated with the group 
assignment after surgery. 

What this means for our clinicians is that when we’re trying to figure out 
what to expect in our patients in terms of their expected or anticipated 
pain experience, that it’s really worth looking beyond that electronic 
health record coding of the type of surgery they’re scheduled for, but 
really learning more about them as an individual and learning about 
their particular identity, learning about their prior experiences because 
that is probably going to offer a whole lot more information on what we 
expect for these patients to experience and hopefully in the future which 
treatments we can offer them to better personalize the perioperative pain 
management to enhance the recovery of them as an individual. 

Dr. James P. Rathmell: Dr. Vasilopoulos, do you want to say more 
about catastrophizing? 

Dr. Terrie Vasilopoulos: Yes. And this is really interesting, I guess, 
non-finding because if any of the psychologic factors were going to be 
related to pain trajectory, we thought that this would be the one that was 
most strongly related. 

So, we talked this over quite a bit after we found this and one of the 
explanations might be that some information contained in the catastro-
phizing measures might be pretty strongly associated with what we’re 
capturing in pain behavior and maybe even better captured within that. 

So, there is less literature on people including these pain behavior mea-
sures in the studies, so I think that’s something that needs to be explored 
more fully is the difference between catastrophizing and pain behaviors 
and how much overlap they have, especially in surgical populations. 

Dr. James P. Rathmell: Dr. Schreiber, I want to turn to your editorial 
that also appears in the March 2021 issue. You authored that together 
with Dr. Muehlschlegel and the editorial is titled, “Personalization over 
Protocolization: Embracing Directory of Pain Trajectories after Surgery.” 

You do a terrific job of putting Dr. Vasilopoulus’s article into perspective. 
Now, you start by emphasizing the importance of looking at pain trajec-
tory versus a single point in time or an average pain score over time like 
using area under the curve of pain intensity versus time. 

How do pain trajectories differ from these other ways of measuring pain 
and why is that important? 

Dr. Kristin L. Schreiber: Yes. Well, I was really excited to have the 
opportunity to write about this paper which I thought was extremely 
timely and well done. So, first of all, congratulations to our authors. 

What I’d say about your question, Dr. Rathmell, is that the first thing 
is pain’s not a static state, it does, in fact, change over time and what’s 
usually used is a single snapshot measure often at 24 or 48 hours. And 
this may importantly risk either over or underestimating pain, but more 
importantly probably often misses important changes including this 
resolution. 

By sampling more frequently, one can get a better picture of pain, of 
course. And second, probably more importantly, acknowledging and 
resolving a plurality of trajectories—which the authors did nicely here—
is key to understanding the complexity of pain scores after surgery. 

It’s just not experienced the same by everyone and I particularly appreci-
ated that they let the data drive the number of groups and acknowledged 
more than the typical two to three groups that I’ve seen in trajectory 
work and also, importantly, included the possibility for different slopes of 
pain resolution. 

Dr. James P. Rathmell: Well, you tell readers the findings suggest that 
we still have a long way to go to improve postoperative pain manage-
ment. Can you link the findings to your opinion that we’re not doing so 
well in controlling postoperative pain? 

Dr. Kristin L. Schreiber: Yes. Well, the reason I say we still have work 
to do in this area or we may not be controlling postoperative pain as well 
as we’d like is not because I think that we as anesthesiologists are not 
making heroic efforts to manage pain in the perioperative period; we are. 

But when we insist on employing only those interventions that work 
across a large group of all kinds of patients for a certain surgery, as is 
the case with many of our ERAS protocols, we sometimes decide not 
to include interventions that might have great benefit for some people, 
particularly those people who have higher risk of more severe postoper-
ative pain. 

So, in the one group that Dr. Tighe was describing, they found a group of 
people with very high pain and even though this group is small, they’re 
important and they’re in a way driving our perception that postoperative 
pain’s not that great. 
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So, for example, let’s say we do a study that involves all (inaudible) 
patients and we compare femoral nerve block to infiltration with sur-
geons. When you include the majority of patients who may not have a 
lot of postoperative pain, you may conclude falsely that the femoral nerve 
block doesn’t provide much benefit and we decide, then, to take the 
resources away to perform nerve blocks. 

But for that minority of patients, the 20% to 30% who would have mod-
erate to severe pain, they may, in fact, get a lot out of those nerve blocks. 

And so, I think until we recognize that we’re going to keep missing 
those people with very severe pain in some centers that don’t have, for 
example, a robust regional anesthesia program, if we’re able to identify 
the high-risk patients, we might be able to control the pain in that group 
without a huge expenditure of resources and that would just generally 
represent improved care for our patients overall. 

Dr. James P. Rathmell: You also tell readers the inclusion of more 
careful phenotypic measurement of patient traits in order to allow a more 
meaningful indexing of patients falling into a given trajectory would be 
helpful. What do you mean by phenotypic traits and why would that be 
helpful? How would you use those traits? 

Dr. Kristin L. Schreiber: Yes. So, when I use that term “phenotypic 
traits,” it’s really more to distinguish it from a lot of genotyping that’s 
being done nowadays. I think what I mean is what Dr. Tighe was talking 
about as patient characteristics. Really this gets at our strategies for 
prediction of who’s going to have this much more severe pain. Really, 
it’s any identifiable patient characteristic that’s consistently predictive of 
individual variation in pain. 

From relatively consistent phenotypic predictors, then, would be pain 
sensitivity at baseline. So, whether you do this as a formal test using a 
quantitative sensory testing by simply asking the patient or, as in this case, 
you observe patient behaviors or ask people about pain behaviors. But 
also the psychological state including depression, anxiety, and catastrophic 
thinking.  

Some other predictors that have been sort of surprising and interesting 
are sleep disturbance at baseline and then, of course, we have demo-
graphic predictors that Dr. Tighe mentioned: younger age, female gender. 

And I just think overall there’s an effort in the pain research field that’s 
been going on for the past 5 to 10 years to identify what are the phe-
notypic traits that seem to be most important and the optimal ways to 
measure them. 

So, this paper was a great example of that sort of effort to identify those 
factors and to measure them well in practice and I hope that we see more 
of this type of thing in the future. 

Dr. James P. Rathmell: Well, I’m going to push you a little further. 
I’m going to emphasize that one of the primary insights from the study 
is that after surgery, pain is more closely related to patient characteris-
tics rather than the actual type of surgery performed. That’s really what 
echoes through here. 

What applications does that have for the current age of Enhanced 
Recovery after Surgery or ERAS protocols that are based solely on 
surgical type? 

Dr. Kristin L. Schreiber: Well, as this and I think other work also has 
shown, patient characteristics may be better predictors of acute postop-
erative pain than surgical type. So, as we were already hearing, that was a 
somewhat surprising finding that in a way there’s more variability within 
a surgical group than between surgical groups. 

And so, the idea that we should design a recovery protocol after a surgery 
doesn’t really make sense in that context because we might, as I gave in 
my example about the total knee replacement, decide to reject certain 
interventions because they don’t always show a benefit in a surgical 
population. 

Rather, I think that we need to go towards identifying patients who are 
at highest risk and then, perhaps, develop a set of protocols that fit their 

level of acute pain risk and hopefully that will also get us a little closer 
towards preventing chronic pain as well. 

So, in contrast to the protocol-based approach, a precision or personal-
ized medicine approach would focus on choosing optimal treatments or 
treatment combinations for individuals rather than the surgery itself. 

Dr. James P. Rathmell: What do you think the take-home message is 
for practicing anesthesiologists today? 

Dr. Kristin L. Schreiber: Well, what I would say is your instinct to 
specialize your care to each patient, which probably many of us who 
practice has, is very important and should not be overrun by an insistence 
that every patient receive identical protocolized care. And so, in a way we 
should stand up for our instinct that this patient might need a different 
type of care in the perioperative period even though it doesn’t follow the 
ERAS protocol that’s assigned to them. 

And I also want people to know that in the pain research community 
we’re really working on empirically testing the efficacy of new therapies 
within this context of looking towards personalization and taking into 
account interpatient differences within our design. 

So, we’ll measure the phenotypic predictors, we’ll have really good 
measurement of the actual pain trajectories and taking those two things 
together we’ll be able to resolve who’s at highest risk. 

But in order for that to succeed, people need to employ these types of 
methods when they’re designing randomized controlled trials and they 
need to also report that when they go to publish it. And then I hope all 
together we’ll be able to figure out what’s the best personalized medicine 
for each of our patients. 

Dr. James P. Rathmell: Drs. Tighe and Vasilopoulos, again, terrific 
work. What comes next for you and your research group? 

Dr. Terrie Vasilopoulos: One important step is our study team is cur-
rently getting our longitudinal post-discharge data ready for analysis and 
we have long-term post-discharge follow up on our patients as well. And 
we really hope to examine if there’s similar heterogeneity and the more 
long-term pain patterns following surgery. So, using the same statistical 
paradigm. And as well as if there’s a similar finding of the patient factors 
influencing long-term pain post-surgery. 

Dr. Patrick J. Tighe: I agree with Dr. Vasilopoulos. I would also offer 
that we have some broader opportunities in front of us. One question 
that comes to mind is, which decisions for individual patients may have 
changed their trajectories?

The group-based trajectories that we identified are – do remain group-
based. They are a step towards personalization but they’re not perfectly 
individualized. And within patients we try not to simply repeat this same 
treatment over and over but work with the patients’ feedback to identify 
better and better treatment strategies to help their postoperative recovery. 

And yet those series of decisions we don’t yet have a good methodology 
to account for in looking at these long-term postoperative outcome 
trajectories. 

A second question that arises is, given this type of information on 
personalized outcomes, when is it optimal to break with the protocol or 
guideline for a given patient?

I think on the one hand we are confronted with an interest in decreasing 
unnecessary variability in practices, we see that a lot in quality improve-
ment efforts. But at the same time we implicitly recognize a need to 
custom treatments to the individual patients who are in front of us and 
who we are tasked and responsible for taking care of. 

But finding the optimal point to balance those two approaches to clinical 
care and to know that we are well-justified in breaking from a proto-
col that may actually have been designed based on aggregate evidence 
is something I think that all of medicine is struggling with including 
anesthesiologists. 
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And so, I think this an exciting opportunity to begin working towards 
addressing some of those key methodologic opportunities and custom-
izing and personalizing the decisions we implement on behalf of our 
patients to improve their outcomes after surgery. 

Dr. James P. Rathmell: Terrific. One step toward personalized care. 
I hope today’s discussion will lead many of you listening to read this 
new article that appears in the March 2021 issue of Anesthesiology 
where you can learn more about postoperative pain trajectories and how 
individualized patient characteristics might help us to better assemble 
personalized postoperative pain regimens for our patients. 

Dr. Jon Wanderer from Vanderbilt and I also created an infographic that 
appears in the same issue and it’s titled, “(Postoperative Pain: A Map with 

Five Distinct Trajectories)” where we highlight the primary findings of 
these articles. 

Drs. Vasilopoulos, Tighe and Shreiber, thank you very much for joining us 
today and for the terrific explanations. 

 {Music}

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

THE END

http://www.anesthesiology.org

	_Hlk27257836

