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Not the Last Word: I Was Wrong—AI May Be Coming for 
Orthopaedic Jobs, Too

Joseph Bernstein MD 1

I n a recent column [2], I staked out
a confident position: Chat-GPT 
could not replace orthopaedic sur-

geons. My thesis was simple: Artificial 
intelligence (AI) may be extraordinary 
at semantics and cognitive tasks, but it 
couldn’t pick up a scalpel. Orthopaedic 
surgery, I believed, was safe. It 
remained a craft of hands, not just of 
minds.

I may need to walk that back, now 
that I have participated in an industry-
sponsored workshop on robotic knee

replacement. As John Maynard 
Keynes once said, “When the facts 
change, I change my mind. What do 
you do, sir?” That seems reasonable. 
Now that I have learned some new 
facts, I have some new opinions, too. In 
a few short hours, I found my mind 
changed and my eyes opened… or, 
more precisely, my mind was changed 
with my eyes closed, as I will explain.

At this workshop, I watched an ex-
pert instructor perform a robotic left 
knee replacement on a cadaver. Then, 
under the instructor’s guidance, I op-
erated on the right side. At the end of 
the procedure, maybe 15 minutes after 
starting, everything looked right. Still, 
I wanted to be sure, not merely lulled 
by the impressive technology into 
granting complacent approval. I de-
cided, therefore, to examine my final 
result with my eyes closed, using touch 
alone to guide my assessment. I took 
the knee through a range of motion and 
stressed it in varus and valgus. I felt the 
patella as it engaged the trochlea. The 
knee was stable. The patellar tracking 
felt natural. I’d be proud to have every 
one of my own (live) knee replace-
ments feel this good after implantation.

That experience made me reconsider 
what exactly is left for the human sur-
geon. In my earlier argument [2], I said 
AI could think but not operate. But this 
robot made me rethink that premise.

And if you say the robot still needs 
a supervisor, you at least must admit 
that this system lets an expert complete 
the key parts of the procedure twice as 
fast as a journeyman doctor. That in-
creased efficiency might leave the 
journeymen with little to do.

What about the cognitive side? Here 
too the ground is shifting, and not in 
our favor either. AI can be unbiased (if 
it wants to be). AI is consistent. AI 
seems to be adept at listening to 
patients, with truly infinite patience for 
questions both smart and seemingly 
silly [13]. With proper data, AI could 
conceivably make better decisions 
about surgical indications than we do. 
It might even be more effective at 
obtaining informed consent and align-
ing patient expectations with the likely 
outcomes, which remains one of the 
most difficult and underappreciated 
aspects of knee replacement.

If AI can handle all of that plus the 
surgical execution, what’s left for us?

In the short term—which is an ever-
shrinking interval—patients may still 
prefer a human operator. But that 
preference may be more cultural than 
rational. Elevator operators had jobs 
for a while even after elevators could 
run themselves, but operators were 
there to reassure passengers that the 
cabin was safe, not to improve actual 
safety. And even though some pro-
fessions like orthopaedic surgery have 
endured for a long while, nothing says 
a given job category must last forever. 
Take farming, for instance: 150 years 
ago, about half of all Americans were
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farmers. Now, it’s less than 2% and 
shrinking [12]. But that isn’t failure; 
it’s progress. Technology freed people 
to do other things. The same may 
happen to us.

If AI and robotics reduce the need 
for human hands in the operating room, 
we’ll find other things to keep us oc-
cupied. Although Keynes [10] once 
predicted that workers will work just 
15 hours a week, that never happened. 
Technology kept advancing, and peo-
ple kept being busy, productively. On 
the other hand, new productive op-
portunities are not guaranteed. It is 
quite possible that idleness—and its 
soul-crushing effects—may await us as 
well. (That is, if we’re unlucky, the 
robotics workshop may become the 
“devil’s workshop” after all.)

In all, we must hope that the free-
dom AI creates will promote human 
flourishing. It’s no help if AI merely 
frees us to engage in “distraction from 
distraction,” as T.S. Eliot put it [8]. 
(Eliot didn’t know about TikTok, but 
he anticipated it.)

I have some half-formed thoughts 
about what this “liberated” future 
might look like, but they shift each 
time I examine them. Every scenario I 
imagine feels both plausible and in-
complete, so I’ll keep them to myself 
for now. It’s true that every now and 
then, I am compelled to write a column 
with the words, “I was wrong and you 
are right” [3], but I’d rather not write 
another one.

Randall E. Marcus MD

Charles H. Herndon Professor and 
Chairman Emeritus, Department of 
Orthopaedic Surgery, Case Western 
Reserve University, University Hospitals 
of Cleveland

Answering the question of whether AI 
may be coming for orthopaedic jobs is

as difficult as it is to reliably predict the 
future. Like many of my colleagues, 
I’m caught between my enthusiasm for 
innovative technologies that improve 
patient care and reality.

The question is whether ChatGPT 
can perform orthopaedic surgery. For 
those of us who’ve had our cell phones 
freeze, our computers crash, or who 
have received a bizarre, hallucinated 
answer from ChatGPT, clearly the an-
swer is, “no,” or at least, “not on me!”

I have no doubt that the robotic-
assisted TKA Dr. Bernstein performed 
on a cadaver at an industry-sponsored 
workshop produced results that were 
impressive enough to make him think 
twice about AI coming for orthopaedic 
jobs. But we all know there are major 
differences between what we can do in 
a cadaver lab session and what we can 
do—safely—in a real-world operating 
room. The former often is a long way 
from reality.

Based on the best-available evidence 
at the time of writing this (October 
2025), the reality is that there is no high-
quality, RCT-based evidence that 
robotic–assisted TKA results in clini-
cally meaningful improvements in 
patient-reported outcomes, range of 
motion, or postsurgical recovery trajec-
tories when compared to manual TKA 
[14]. Using a robot did not reduce the 
risk of complications, shorten the hos-
pital stay, or decrease the amount of 
blood that patients lost during surgery, 
nor the pain they experienced afterward. 
Several studies my colleague and I an-
alyzed for our CORR Synthesis article 
[14] reported the need to convert pro-
cedures that were planned as robotic 
arthroplasties to manual TKAs because 
of intraoperative issues. Robotic TKAs 
also took longer to complete.

It’s easy for surgeons and patients to 
become enamored with new technol-
ogy, especially when confronted with 
multimillion dollar marketing

campaigns, often disguised as educa-
tional workshops that are sponsored by 
the manufacturers that have spent bil-
lions of dollars acquiring and de-
veloping robotic technology [11]. New 
technology is expensive for users, as 
well—surgical robots can cost up-
wards of a million dollars, with six-
figure annual service contracts. 
Surgeons and hospitals are always 
looking for ways to differentiate their 
practices, and “new and improved” 
technology is an easy trap to fall into. 
But these decisions must be based on 
accurate data that demonstrate 
improvements in patient outcomes or 
safety.

When querying Google’s Gemini (v. 
2.5) about the difference between AI 
and robotics, I received the following 
definition: “AI is the brain, simulating 
human intelligence to process data, 
learn, and make decisions, while robot-
ics is the body, focusing on the design 
and construction of physical machines 
(robots) that carry out tasks. Robotics 
provides the hardware and physical 
actions, whereas AI provides a software 
decision making capability that enhance 
robotic’s ability to perceive, reason, and 
operate autonomously.”

The robotic arms currently being 
used for total knee replacements are 
a long way from robots that are au-
tonomously powered by AI [4]. But 
researchers in China are currently de-
veloping autonomously operated 
robots that will be able to operate 
manufacturing production lines and be 
“intelligent” enough to improve their 
function by learning from their mis-
takes. It may be possible for an AI 
autonomous robot to perform the 
proper bone resections needed for 
a joint replacement, but this is a long 
way from safely performing surgical 
exposures, avoiding injury to nerves, 
vascular structures, tendons, and liga-
ments (not to mention properly
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identifying and managing accidental 
fractures that may occur during these 
procedures).

Finally, it’s worth remembering that 
autonomous robots consist of thousands 
of complex, important, and fragile parts. 
A fault or imperfection in any one of 
these components could freeze or crash 
the robot and render it inoperable [4]. 
Compared to our current cell phones 
and computers, these tools represent 
a quantum leap in the complexity of 
their components in terms of the risks of 
and potential harms associated with 
malfunction. If a malfunction occurs 
during any operation, a qualified or-
thopaedic surgeon must be present to 
competently complete the procedure.

So for now, and for the foreseeable 
future, reality suggests that the ortho-
paedic surgeon’s job is safe. We are 
a long way from orthopaedic surgeons 
being replaced by AI.

Nicolaas C. Budhiparama MD, PhD

Professor, School of Medicine, 
University of Airlangga
Associate Professor, Department of 
Orthopaedics, Leiden University 
Medical Center

The statement “AI may be coming for 
orthopaedic jobs” overstates the matu-
rity of the technology and overlooks the 
complexities of surgical care. Even in 
industries like finance (and fintech), 
which adopt AI much faster than medi-
cine, regrets have been reported on the 
rushed decision to lay off hundreds to 
thousands of employees for AI 
replacements. Some companies like 
Klarna and IBM have started rehiring 
employees after initial AI-driven cutoffs 
[5-7]. Should we really risk jeopardizing 
patient safety as we chase the hype?

Dr. Bernstein suggests that “with 
proper data, AI could conceivably make

better decisions about surgical indica-
tions than we do.” Remember, AI is only 
as good as its data. When you consider 
which data are being fed to AI, by 
whom, and with what biases, it is clear 
that we have work to do in order to give 
AI “proper” data. We need multicenter 
RCTs and registries to evaluate AI/ 
robotics rigorously against current gold 
standards, focusing on long-term patient 
outcomes and safety monitoring. Cost-
effectiveness must be assessed trans-
parently, considering the prohibitive 
capital costs for lower- and middle-
income countries. Crucially, evidence 
must include data from “extreme cases,” 
which are often excluded from standard 
RCTs. These things must be resolved in 
order to build the level of trustworthy 
evidence that is necessary for AI to 
make good decisions about surgical 
indications.

Dr. Bernstein also worries about 
“what exactly is left for the human 
surgeon” once AI reaches this point. 
Although he believes that “we’ll find 
other things to keep us occupied,” it is 
clear that he is concerned about how 
our human expertise will be rede-
ployed. I believe our redeployment 
will be driven by two irreplaceable 
human elements: clinical judgment and 
the essential human bond.

Early robotic and AI studies [1, 9] 
show that human oversight—decisions 
about soft tissue balance, intra-
operative adaptation, and complication 
management—remains paramount. In 
joint replacement, for example, two 
radiographically identical knees may 
require profoundly different steps to 
achieve good soft tissue balance. A 
robot is limited by its training data, but 
the human surgeon’s clinical 
judgment—developed over years of 
tactile and critical experience—is 
uniquely equipped to halt the process, 
reassess the plan, and adapt the strat-
egy in real time. Only surgeons can put

a joint replacement through a range of 
motion and feel if the stability and 
laxity will be acceptable to the patient. 
This ability to differentiate nuanced 
needs is the essence of high-level 
surgical art.

The second element is connection 
and empathy. The doctor-patient re-
lationship is founded on trust, which is 
something AI-based tools cannot rep-
licate. AI will not excel at empathy; 
only doctors can. This responsibility 
means the surgeon will remain as the 
ultimate decision-maker, with all ethi-
cal accountability resting in human 
hands.

History shows that new technology 
augments human expertise rather than 
eliminating it. I believe the same will 
be true here, too. AI and robots will 
augment the orthopaedic surgeon’s 
capabilities; they never will be sub-
stitutes for the judgment, empathy, and 
accountability that patients entrust to 
surgeons.

So, will AI be coming for ortho-
paedic jobs? My answer is no. If fin-
tech is struggling to replace human 
roles with AI-driven tools, orthopaedic 
surgery—where decisions hinge on 
high-level evidence, understanding of 
complex anatomy, and operative 
nuance—certainly will not “flip” 
overnight. Once AI evolves to the point 
of handling high-volume, repeatable 
mechanical tasks, the human surgeon’s 
value will elevate to more demanding 
responsibilities like complex proce-
dures, shared decision-making, and 
system-level quality improvement. 
The scalpel will stay in human hands; 
augmented, not automated.
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