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ChatGPT Can Offer Satisfactory Responses to ®
Common Patient Questions Regarding Elbow Ulnar
Collateral Ligament Reconstruction

William L. Johns, M.D., Alec Kellish, M.D., Dominic Farronato, B.S.,
Michael G. Ciccotti, M.D., and Sommer Hammoud, M.D.

Purpose: To determine whether ChatGPT effectively responds to 10 commonly asked questions concerning ulnar
collateral ligament (UCL) reconstruction. Methods: A comprehensive list of 90 UCL reconstruction questions was initially
created, with a final set of 10 “most commonly asked” questions ultimately selected. Questions were presented to ChatGPT
and its response was documented. Responses were evaluated independently by 3 authors using an evidence-based
methodology, resulting in a grading system categorized as follows: (1) excellent response not requiring clarification; (2)
satisfactory requiring minimal clarification; (3) satisfactory requiring moderate clarification; and (4) unsatisfactory
requiring substantial clarification. Results: Six of 10 ten responses were rated as “excellent” or “satisfactory.” Of those 6
responses, 2 were determined to be “excellent response not requiring clarification,” 3 were “satisfactory requiring minimal
clarification,” and 1 was “satisfactory requiring moderate clarification.” Four questions encompassing inquiries about
“What are the potential risks of UCL reconstruction surgery?” “Which type of graft should be used for my UCL recon-
struction?” and “Should I have UCL reconstruction or repair?” were rated as “unsatisfactory requiring substantial clari-
fication.” Conclusions: ChatGPT exhibited the potential to improve a patient’s basic understanding of UCL
reconstruction and provided responses that were deemed satisfactory to excellent for 60% of the most commonly asked
questions. For the other 40% of questions, ChatGPT gave unsatisfactory responses, primarily due to a lack of relevant
details or the need for further explanation. Clinical Relevance: ChatGPT can assist in patient education regarding UCL
reconstruction; however, its ability to appropriately answer more complex questions remains to be an area of skepticism
and future improvement.

Artiﬁcial intelligence (AI) refers to the use of ma-
chines and computers to address problems and
make decisions that traditionally have relied on human
input." In today’s society, Al-driven algorithms have
become widespread, with examples such as Apple’s
“Siri,” “Google Translate,” and even the original
“Google Search.”” The field of orthopaedics also has
witnessed an increase in Al implementation, with usage
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increasing nearly 10-fold since 2010.” Specifically, Al
has been used in the radiographic assessment of frac-
tures” and osteoarthritis’ as well as developing preop-
erative outcome-prediction models for hip and
shoulder arthroplasty.®” In sports medicine, AI models
have shown promise by accurately recognizing menis-
cal injuries or anterior cruciate ligament tears on
magnetic resonance imaging, with diagnostic accuracy
ranging between 75% and 100%.°

ChatGPT, a more recent rendition of Al-driven algo-
rithms developed by OpenAl is a free and publicly
available AI natural language program that attempts to
answer a wide range of questions through supervised
and reinforced learning with human feedback.
Following its launch in November 2022, ChatGPT has
gained immense popularity, attaining more than
1 million users within 5 days of open testing, attracting
1.6 billion website visits, and greater than 100 million
monthly active users within 3 months of availability.”
This widespread adoption of ChatGPT has sparked a
notable surge in research publications exploring its
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potential utility within the field of orthopaedic surgery,
both in the academic and clinical sectors.'”"'* One such
study by Mika et al.'” focused on the potential role of
ChatGPT in answering frequently asked questions
pertaining to total hip arthroplasty, finding that
ChatGPT was capable of providing responses that
require only minimal or moderate clarification, and
concluding that the ChatBot “has the potential to act as
a patient-education adjunct.”

The integration of Al-based educational materials into
patient care has shown promising results in improving
shared decision-making, patient satisfaction, and post-
operative functional outcomes for select orthopaedic pro-
cedures.'” Patients undergoing ulnar collateral ligament
(UCL) reconstruction face a multitude of information and
choices, including graft options, surgical techniques,
nonoperative treatments, and postoperative rehabilitation
strategies. These decisions, combined with the significant
number of general misperceptions of this injury and the
pressure to return to sports at a preinjury level of perfor-
mance,'” often contribute to heightened patient stress and
anxiety. In this context, employing AI technology for pa-
tient education could prove beneficial in facilitating shared
decision-making and providing comprehensive informa-
tion to those considering UCL reconstruction. Therefore,
the purpose of this study was to determine whether
ChatGPT effectively responds to 10 commonly asked
questions concerning UCL reconstruction. We hypothe-
sized that ChatGPT would offer acceptable answers to basic
questions patients may have about UCL reconstruction.

Methods

Mirroring the methodology of a similar study by Mika
etal.,'” this study involved the compilation of data from
the “Frequently Asked Questions” sections of 14 repu-
table health care institutions of providers’ websites. A
comprehensive list of 90 total UCL-related questions
was made. Subsequently, a thorough review of all
questions was conducted, leading to the consensus on a
final list of 10 questions that the authors believed were
most encountered within the clinical setting and
deemed highly relevant. To assess the AI ChatBot’s
performance, each of the finalized 10 questions was
presented to ChatGPT (Version 3.5) using its freely
accessible online interface (http://chat.openai.com/
chat)'® on July 18, 2023. The ChatGPT’s responses to
these queries were then evaluated to gauge its effec-
tiveness in addressing the proposed questions.

ChatGPT responses were precisely documented after
the initial query with no additional follow-up questions
conducted during each query. To evaluate the accuracy
of the AI system’s responses, 3 different authors
(W.LJ., AK. D.F.) graded each response using an
evidence-based approach, using a rating system intro-
duced by Mika et al. (Table 1)."” The average grade for
each response was then reported and inter-rater

Table 1. ChatGPT Response Rating System

Response

Accuracy

Score Accuracy Description

1 Excellent response not requiring classification
2 Satisfactory requiring minimal clarification

3 Satisfactory requiring moderate clarification
4 Unsatisfactory requiring substantial clarification

reliability was calculated using intraclass correlation
coefficients. The grading system encompassed 4 distinct
categories as follows:

1. “Excellent response not requiring clarification”: The
answer was deemed to be highly accurate and
comprehensive, providing information without the
need for further clarification.

2. “Satisfactory requiring minimal clarification”: The
answer was considered accurate; however, it
required minimal additional clarification to address
the user’s question.

3. “Satisfactory requiring moderate clarification”: The
answer was still accurate, but it necessitated a moderate
level of further clarification to meet the user’s needs.

4. “Unsatisfactory requiring substantial clarification”:
The answer was deemed to contain significantly
inaccurate information or was overly generalized,
potentially leading to misunderstanding by the user.

The readability of ChatGPT responses was assessed
using the WordCalc software, in which the responses to
each question were pasted into the readability calcu-
lator and the corresponding Flesch—Kincaid Grade
Level was recorded.'”'® This study did not require
institutional review board approval.

Results

Response Quality Assessment and Readability

The average Flesch—Kincaid reading or education
level required to fully understand ChatGPT responses
was 11.51 when averaged across all response. This
equates to the reading level of a high-school senior. The
mean score of responses generated by ChatGPT using
the grading scale by Mika et al. was 3, with an intraclass
correlation coefficient of 0.956, indicating that re-
sponses were generally satisfactory but required
moderate clarification (Table 2).

Analysis

Presented to follow are the responses provided by
ChatGPT in relation to the 10 UCL reconstruction-
related patient questions as input by the authors.
Each question is followed by its corresponding ChatGPT
response, accompanied by an analysis by the authors
critiquing the accuracy and adequacy of the answer.
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Table 2. Assessment of ChatGPT Responses and Reading Level

Question

Mean Mika et al. Score

Flesch—Kincaid Reading Level Assessment

What are the nonsurgical treatment options for a UCL tear?

Should I have a UCL reconstruction or repair?

What is done during a UCL reconstruction surgery?

What are the options for UCL reconstruction and which technique is
superior?

Which type of graft should be used for my UCL reconstruction?

What is the success rate of UCL reconstruction and how often can
pitchers return to baseball after surgery?

What are the potential risks of UCL reconstruction surgery?

How long will it take to fully recover from UCL reconstruction
surgery?

Can I retear my UCL after surgery?

Does Tommy John surgery improve pitching velocity or
performance?

Means

2 12
4 10.2
3.3 12
1 12
4 11.5
2 12
4 12
2 12
1.3 12
4 9.4
3 12

NOTE. Each mean was rounded to the nearest whole number.
UCL, ulnar collateral ligament.

Question 1: What are the nonsurgical treatment options
for a UCL tear?

ChatGPT Response: “Nonsurgical treatment options for a
UCL tear include rest, ice application, compression with a
bandage or brace, physical therapy to strengthen sur-
rounding muscles, and improve flexibility, over-the-
counter anti-inflammatory medications, platelet-rich
plasma (PRP) injections, prolotherapy, ultrasound ther-
apy, and electrical stimulation. These options are typically
considered for partial tears when surgery is not immedi-
ately required. However, the effectiveness of these treat-
ments depends on the severity of the tear and individual
patient factors. If nonsurgical methods do not provide relief
or for severe cases, surgical intervention may be necessary.”

Analysis: Satisfactory Response Requiring Minimal
Clarification

The ChatGPT response regarding the mnonsurgical
treatment options for a UCL tear adequately provides
potential management and treatment options used in
the treatment of these injuries. However, the response
falls short regarding the likelihood of successtul treat-
ment, return to play, and return to sport, and also fails
to include the advantages and disadvantages of these
treatment options. Nonoperative management is typi-
cally reserved for patients with low-grade partial tears,
short duration of symptoms, no previous trials of
nonoperative intervention, and/or inability to comply
with an extensive rehabilitation program.'” Return to
play following mnonoperative management varies
widely, with reports ranging from 42% to 93%, with
large heterogeneity between cohorts.”"?? Multiple
factors play a role in the successful nonoperative
management of UCL tears, most importantly, the grade
and location of the tear with low-grade and proximal
tears having greater rates of return to play than
high-grade and distal tears.”’

Physical therapy is a mainstay of treatment in patients
being managed both nonoperatively and operatively with
UCL reconstruction. In nonoperative patients, the phys-
ical therapy regimen has 3 main phases beginning with
inflammation reduction and improving range of motion
at the elbow followed by restoring muscular endurance
and strength, and ultimately returning to sport with
sport-specific throwing protocols.””** Throughout these
phases, the physical therapist will use a multitude of
modalities, including ultrasonography and electro-
stimulation, in conjunction with exercises and stretch-
ing.”?* Throwing athletes also are restricted from
throwing for approximately 3 months during this time.*"

PRP injection also may be used, with current litera-
ture supporting the use of PRP in patients with low-
grade and proximal tears.””*"*>?” However, the rate
of return to play in nonoperative patients who receive
PRP injections remains low, with greater rates associ-
ated with younger patient age, shorter time from injury
to injection, and patient skill level.”'

Question 2: Should | have a UCL reconstruction or
repair?

ChatGPT Response: “The decision between UCL
reconstruction and repair depends on the severity of the
tear and the patient’s activity level. UCL repair is suit-
able for partial tears or minor damage, with faster re-
covery but a higher retear risk. UCL reconstruction is
recommended for severe tears or high-demand
athletes, with a longer recovery time.”

Analysis: Substantial
Clarification

The ChatBot accurately highlights the potential for
faster recovery and return to sport after UCL repair.*®
However, the response greatly oversimplified the

multitude of factors that must be considered and

Unsatisfactory  Requiring
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discussed in a shared decision-making process between
patient and surgeon when deciding between UCL
reconstruction and repair. A contemporary UCL
Consensus Statement highlighted 90% consensus for
the following UCL repair indications: partial-thickness
tears, isolated avulsion-type tears of the proximal or
distal aspect of the ligament—particularly acute,
absence of chronic ligamentous changes, and patient
preference if both surgical techniques are an option.'”

Additionally, the ChatBot response is misleading in
suggesting that lower-demand athletes may be better
suited for repair as opposed to reconstruction for high-
demand athletes. Furthermore, the source of the
“higher retear risk” with repair cited by the ChatBot is
of unclear origin and may instead be referring to the
poor functional outcomes of early repair in Major
League Baseball pitchers demonstrated by Conway
et al. in 1992.”” This response likely does not account
for more contemporary biomechanical reports favoring
repair,””’" and promising clinical outcomes that have
been reported as repair techniques have evolved.’
Ultimately, such response from the ChatBot fails to
accurately convey the complexities of such decision of
UCL repair versus UCL reconstruction and further of-
fers potential to mislead or misinform users.

Question 3: What is done during a UCL reconstruction
surgery?

ChatGPT Response: “During UCL reconstruction sur-
gery, the damaged UCL in the elbow is replaced with a
tendon graft. The surgeon creates tunnels in the bones
to accommodate the graft, secure it in place, and then
the patient undergoes a rehabilitation program for
several months to regain strength and function.”

Analysis: Satisfactory Response Requiring Moderate
Clarification

The ChatBot correctly provides a brief overview of the
overall premise of UCL reconstructive surgery that is
likely sufficient for a common user. However, the
response does not address the need for autograft tendon
harvest, which is used far more commonly than allo-
grafts and must either be harvested from the palmaris
or the hamstring.gg Furthermore, some UCL recon-
struction techniques or clinical scenarios necessitate
either ulnar nerve transposition or decompression,”*
which is not considered in this response. As both of
these entities necessitate an additional surgical incision,
operating room time, and risk of complications’”*° (see
analysis of Question 8 for further discussion), the
response from the ChatBot is incomplete.

Question 4: What are the options for UCL reconstruc-
tion and which technique is superior?

ChatGPT Response: “As of my last update in September
2021, there is no clear superiority between the Docking

and Modified Jobe (Tommy John) techniques for UCL
reconstruction. One approach involves internal brace
augmentation, where synthetic or nonbiological material
is used to provide additional stability during healing. The
docking technique is a modified approach that secures the
graft to bone tunnels without additional fixation devices.
Lastly, double-bundle reconstruction uses 2 grafts to
replicate the two separate bundles of the original UCL,
aiming to improve the ligament’s natural function. For
graft choice, both the palmaris longus and hamstring
autograft techniques have shown positive outcomes in
reconstruction surgery. The choice of technique depends
on the surgeon’s experience and the patient’s specific
condition and needs.”

Analysis:  Excellent
Clarification

Despite a 2-year lag in updated literature on the topic,
the ChatBot correctly highlights that there has not been
consistent superiority demonstrated between the most
commonly employed techniques in UCL
reconstruction—especially the docking and modified Jobe
techniques.”” The existing body of published literature
suggests that techniques with modern muscle-sparing
approaches do not significantly differ with respect to
overall complications, nerve-specific complications, time
to return to sport, or performance quality upon re-
turn.””*® Biomechanical reports suggest that the modified
Jobe and docking techniques both provide comparable
valgus stability to that of the native UCL, whereas others
report superiority in strain and maximal moments to
failure with the docking technique, although such reports
have not clearly manifested clinically.””*” Perhaps most
importantly, the ChatBot astutely highlights that consid-
eration of UCL reconstruction technique should strongly
consider the surgeon’s own experience and preference
toward a given technique.

Response Not Requiring

Question 5: Which type of graft should be used for my
UCL reconstruction?

Chat GPT Response: “The graft choice for recon-
struction depends on factors like the surgeon’s exper-
tise, patient’s age, activity level, and graft availability.
Common options include palmaris longus tendon,
hamstring tendons, patellar tendon (autografts),
cadaver tendons (allografts), or synthetic grafts. Each
graft option has its advantages and potential drawbacks,
and the choice depends on various factors. As of my last
update in September 2021, there is no definitive evi-
dence to suggest that one graft type is consistently su-
perior to all other graft options.”

Analysis: Unsatisfactory Response Requiring Substan-
tial Clarification

The ChatGPT response to this question incorrectly
suggests that patellar tendon grafts are used for UCL
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reconstruction and provides very limited information
regarding the advantages and disadvantages of each
graft source. In addition, although there is a plethora of
graft options at the surgeon’s disposal, ChatGPT does
not highlight that the most common selection is the
palmaris longus autograft. Palmaris longus is used in
more than 50% to 74% of UCL reconstructions, with
the next most common graft used being gracilis auto-
graft.*'** The rate of return to play and level of per-
formance does not appear to be significantly affected by
autograft selection of hamstring or palmaris®' and even
the use of hamstring allograft has yielded favorable
results in overhead throwing athletes.”’

In addition, ChatGPT does not highlight recent trends
toward the use of hamstring autografts among elite
baseball players’ and provides no further consider-
ation of factors such as laterality of the graft harvest site.
Although 72.5% of major league baseball team physi-
cians performing UCL with hamstring autografts prefer
the contralateral/landing leg primarily based on elec-
tromyographic study findings,”>** it has not been
clearly demonstrated that such preferences result in an
improved rate of return to play, performance, or
subsequent rate of injury.”’

Lastly, although ChatGPT states there are advantages
and disadvantages between graft choices, it provides
only a limited response and does not provide further
insight into specific considerations such as the location
of surgical incisions, operating room time, potential
surgical-site infections, muscle weakness, or inadver-
tent median nerve harvest, which the patient must be
made aware of before UCL reconstruction.

Question 6: What is the success rate of UCL recon-
struction and how often can pitchers return to baseball
after surgery?

ChatGPT Response: “The success rate of pitchers
returning to play baseball is generally high, with rates
ranging from 80% to 90%. Recovery takes about 12-18
months, and success depends on various factors such as
age, health, injury severity, and adherence to rehabili-
tation. Although many pitchers return to play at their
preinjury level, some may experience changes in per-
formance or need more time to return to their previous
performance level.”

Analysis: Satisfactory Response Requiring Minimal
Clarification

In this response, ChatGPT accurately reports the rate
of return to play, specifically in pitchers, exceeds 80%.
However, the response does not provide further clari-
fication that while the rate of return to play may be
high, the rate of returning to the same level is likely
lower, with Thomas et al.*® reporting that return to the
same level of play was as low as 67%. In addition, an
important impact of UCL reconstruction specifically in

pitchers that is not described by ChatGPT is that many
pitchers had decreased workloads and a varying degree
of fastball use postoperatively, especially in the first
year following surgery.*®

Question 7: What are the potential risks of UCL
reconstruction surgery?

ChatGPT Response: “Risks include infection, graft
failure, nerve or blood vessel injury, stiffness, persistent
pain, loss of strength, delayed recovery, blood clots,
anesthesia complications, and allergic reactions. While
most patients have positive outcomes, discussing these
risks with the surgeon is essential.”

Analysis: Unsatisfactory Response Requiring Substan-
tial Clarification

The response provided by ChatGPT is ultimately too
vague of a response, failing to include potential com-
plications, such as perioperative fracture and hardware
failure. Furthermore, ChatGPT fails to provide statistical
data regarding the rate of complications themselves, a
crucial piece of information when patients are consid-
ering surgical intervention for the treatment of their
UCL injury, or factors impacting rates of complication.
The response also does not provide insight into the
potential management of such complications, with
several complications requiring a return to the oper-
ating room for an additional surgical procedure. Lastly,
the description provided of “nerve injury” lacks clarity,
as the spectrum of nerve injury can vary from complete
loss of function of the ulnar nerve to transient pares-
thesia following UCL reconstruction.

The rate of complications following UCL reconstruc-
tion is approximately 5% to 18%.’%***” The most
common complication following UCL reconstruction
includes  ulnar nerve  paresthesia/neuropraxia
(8%-74%), superficial surgical-site infection from graft
harvest site (4%), graft failure (1%), and need for
revision UCL reconstruction (1%-15%).""**°% In
addition, the rate of reported reoperation, excluding
revision UCL reconstruction, due to complications
approaches 5%, most commonly due to excision of
heterotopic ossification. This information is critical to
the informed discussion a surgeon must have with
his/her patient preoperatively to ensure they
adequately understand the potential risks, and the
likelihood of such risks, before surgery.”’

Question 8: How long will it take to fully recover from
UCL reconstruction surgery?

ChatGPT Response: “The recovery for UCL recon-
struction can take several months to a year. The stages
of recovery include initial post-surgery healing, weeks
1-6 focused on gentle mobility exercises, weeks 6-12
emphasizing elbow strength and flexibility, months 3-6
with progressive strengthening, and months 6-12
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focused on functional activities and sports-specific
training. It may take up to a year or more for athletes
to fully recover and return to high-level activities. Close
adherence to the prescribed rehabilitation plan is crucial
for optimal outcomes.”

Analysis: Satisfactory Response Requiring Minimal

Clarification
The ChatGPT response accurately provides an average

postoperative rehabilitation protocol timeline following

UCL reconstruction. In addition, ChatGPT accurately

indicates it can take athletes longer than 1 year to

recover from the UCL reconstruction and return to
their sport. Current literature supports a 4-phase
rehabilitation program®*°*:

e Phase 1, the immediate postoperative period of 0 to 3
weeks: Focuses on gentle range of motion while allowing
the graft to heal while minimizing stiffness. During this
phase, patients are restricted to a brace limiting their
range of motion, with stepwise increases each week in
their allowed range of motion over 3 weeks.

e Phase 2, postoperative weeks 4 to 8: Increasing mo-
tion to achieve full range of motion following the
discontinuation of the brace.

e Phase 3, postoperative weeks 8 to 12: Introduction of
strengthening exercises to recover strength, power,
and muscular endurance. The exercises used during
this period vary but primarily consist of grip
strengthening, isometric/isotonic strengthening, and
rotator cuff strengthening.’”

e Phase 4, postoperative weeks 12 to 32: Return-to-play
protocols with sports-specific rehabilitation schemes.

The “Interval Throwing Program” and the “Thrower’s
Ten Program” are commonly used during the rehabilitation
process and are often initiated in the transition from phase
3 to phase 4 of the rehabilitation timeline. In a systematic
review by Kemler et al.,”* the “Thrower’s Ten Program”
was initiated at a mean of 7 weeks postoperatively, and
phase 1 of the “Interval Throwing Program” began at a
mean of 16 weeks. The average return to sport is variable
with return to sport ranging from as early as 6.5 months to
exceeding 20 months postoperatively, with longer return-
to-play times found in Major League Baseball pitchers.’*
Conditional return to sport requires normal strength in
the extremity, balanced and coordinated throwing mo-
tions, and remaining pain-free during the activity.”””’
Once an athlete has returned to sport, the current litera-
ture does not support specific restrictions in innings
pitched, the number of pitches thrown, or games played
with regards to injury prevention.’®>’

Question 9: Can | retear my UCL after surgery?
ChatGPT Response: “Yes, it is possible to retear to UCL
after reconstruction surgery. Factors that can contribute

to retearing include a premature return to activities,
overuse or high-impact activities, poor rehabilitation
compliance, improper mechanics, and traumatic
events. Following the rehabilitation plan, a gradual
return to activities, and proper mechanics can help
reduce the risk of retearing.”

Analysis: Satisfactory Response Requiring Minimal
Clarification

The ChatGPT response regarding retear of the UCL
after reconstruction is an accurate and concise state-
ment. The current rate of retear after a UCL recon-
struction is reported to range from 1% to 15%
depending on the sport of the athlete undergoing the
reconstruction,’®”*°? which the ChatBot should report
as this is imperative for athletes to understand preop-
eratively. Pitchers are at significantly greater risk for
reinjury requiring revision UCL reconstruction
(5%-15%) compared with nonpitching overhead ath-
letes (i.e., baseball position players, javelin throwers;
1%-2%). In patients requiring revision UCL recon-
struction, the time to reinjury is variable, ranging from
1 to 13 years, with an average time to reinjury of
5 years.°”"®? Following reinjury after UCL reconstruc-
tion, patients requiring revision UCL reconstruction
demonstrate substantially lower rates of return to sport
at any level (46%-85%) and return to sport at their
previous competitive level (33%-78%) compared with
primary UCL reconstruction.”®¢%¢?

Question 10: Does Tommy John surgery improve
pitching velocity or performance?

ChatGPT Response: “The surgery aims to stabilize the
elbow joint and enable pitchers to return to their pre-
injury level of play. While some pitchers may experi-
ence improved pitching velocity, it’s not guaranteed for
everyone. Factors such as age, skill level, rehabilitation,
and mechanics play roles in postsurgery outcomes. The
surgeon’s primary goal is to allow pitchers to continue
their careers without pain or recurrent injuries.”

Analysis: Substantial
Clarification

The response provided by ChatGPT regarding pitching
velocity and performance following UCL reconstruction
is not a sufficient response, as it provides information
that is not accurate and is too limited with respect to
postoperative performance. The response by ChatGPT
indicates that patients may experience improvements
but does not consider that players may only be able to
reach their preinjury baseline or have significantly
worse function postoperatively. The potential negative
impacts of UCL injury requiring reconstruction on
pitching performance including fastball accuracy,
decreased innings pitched per season, wins per season,
walks plus hits per inning pitched (i.e., WHIP), and

Unsatisfactory = Requiring
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pitches in the strike zone with increased earned-run
average and opponent batting averages have been
well-described.®* °® In contrast, there are also reports of
increased fastball velocity and complete return to
baseline pitching performance following UCL recon-
struction,®” and Keller et al.”® highlighted maintained
pitching workload and performance with improved
earned-run average beginning in the second post-
operative season compared with preoperatively. Thus,
in light of conflicting evidence with regards to post-
operative sport-related performance, appropriate pa-
tient counseling before UCL reconstruction is
imperative and the implication of the ChatGPT
response suggesting that all patients will experience an
improvement in their performance is likely misleading.

Discussion

ChatGPT was able to provide satisfactory or excellent
responses to 6 of 10 of the frequently asked questions
following UCL reconstruction; however, the other 4
responses were deemed unsatisfactory due to lack of
detail and oversimplifications. ChatGPT can assist in
patient education regarding UCL reconstruction; how-
ever, its ability to appropriately answer more complex
questions remains to be an area of skepticism and
future improvement.

The emergence and widespread utility of ChatGPT
offers immense opportunities for information sharing
and delivery of Al-generated responses to the general
public free of charge and in a timely manner. Such
technology will undoubtedly catalyze the ongoing
infusion of AI into the field of orthopaedics, particularly
in the realm of perioperative patient education. Our
primary aim was to evaluate the utility of ChatGPT as a
perioperative  supplement to patient education
regarding UCL reconstruction. In the cohort of patients
undergoing UCL reconstruction, whose playing career
and sometimes future financial opportunities are in
jeopardy, the breadth of information and decisions to
consider regarding surgical technique, graft options,
graft source, as well as rehabilitation plans, and future
performance can all serve as major stressors. The po-
tential role for Al-inspired perioperative patient edu-
cation, particularly for this population, is promising and
in a cohort of patients with knee osteoarthritis consid-
ering total knee arthroplasty, Jayakumar et al.'”
asserted that incorporation of Al into patient decision-
making regarding surgery resulted in improved func-
tional outcomes, patient satisfaction, and level of shared
decision-making.

Ultimately, ChatGPT was able to provide satisfactory
or excellent responses requiring minimal-to-moderate
clarification to 6 of 10 frequently asked questions
following UCL reconstruction, suggesting that this
widely available technology has the potential to serve as
a valuable supplement to patient education. However, 4

of 10 responses were deemed “unsatisfactory,” pri-
marily due to lack of granularity with the response of
the ChatBot or oversimplifications of explanations (i.e.,
discussion of surgical risks, realistic expectations for
postoperative outcomes), which could prove misleading
to a vulnerable consumer without further clarification.
Although ChatGPT offers promising technology with
the immense capability of atfording in-depth medical
knowledge to a broad audience with the capacity for
iterative learning, expectations and reliance on such
innovation in its current form should be met with
healthy skepticism and careful consideration.

Limitations

This study is not without limitations. First and fore-
most, the evaluations of responses given by ChatGPT by
each author was subjective. To limit subjective differ-
ences and bias, each author was blinded from one an-
other’s evaluations, and each response evaluation was
an average of each author’s assigned scoring. Second,
ChatGPT is a rapidly growing Al server that will pre-
sumably improve in the future. For this study, the free
version 3.5 was used, as it was assumed most patients
would also use this version. There already exists a
newer 4.0 version, ChatGPT’s smartest and most
capable model, that requires a paid subscription, which
may have given slightly different responses. As
ChatGPT further evolves in the future, its responses
may be able to provide more intricate details further
assisting in patient education. In addition, ChatGPT
responses were limited to one paragraph, and no
follow-up questions or repeat queries were performed.
This was done intentionally for the purposes of
manuscript preparation and presentation; however, this
may not accurately represent the application
of ChatGPT by prospective patients. Further study on
the ChatGPT utilization practices of patients is
necessary.

Conclusions

ChatGPT exhibited the potential to improve a pa-
tient’s basic understanding of UCL reconstruction and
provided responses that were deemed satisfactory to
excellent for 60% of the most commonly asked ques-
tions. For the other 40% of questions, ChatGPT gave
unsatisfactory responses, primarily due to a lack of
relevant details or the need for further explanation.
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Al-assisted Technologies in the Writing
Process

During the preparation of this work the authors used
ChatGPT Open Al in order to obtain answers to ques-
tions that were queried into its server in order to
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