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exposure to keratitis and obstructive sleep apnea.’ It has been
reported that 98% of cases are due to mutations in FGFR2,
which result in either amino acid substitutions Ser252Trp or
Pro253 Arg.?

In the case presented, characteristic features of Apert syndrome
are evident in the early clinical and radiologic images (Figs. 1
and 2). These images provide a glimpse into the advent
of 3-dimensional computed tomography reconstructions for
craniofacial surgical planning. This technique had only been
used experimentally in the 1980’s, and now forms an indispensable
role in the management of craniofacial conditions.” Subsequent
images provide insight into the postoperative progression of the
skeletal structures and overlying soft tissues (Figs. 1 and 2).
Postoperative radiologic images show progressive resorption of
the frontal bone, which unsurprisingly occurred most significantly
in the first few years following fronto-orbital advancement as an
adult. There was little observable change to the frontal bone over
the subsequent 3 decades.

Similarly, there appears to be evidence of progressive re-
sorption of the maxilla. It is worth noting that access to dental
and orthodontic interventions for Apert syndrome would have
been limited in the 1950s, and likely different from what is
available today. Full-mouth dental extractions were likely a
historical means of managing challenging dentition. Although
management has continued to improve, achieving stable long-
term orthodontic outcomes remains a challenge. While the ob-
servable resorption of the maxilla may be partly due to the
patient being edentulous, the underlying genetic defect and
surrounding soft tissue envelope are also likely to play a role.!”
Nonetheless, clinical photographs demonstrate a reasonably
stable mid-face advancement, with little appreciable change
from the initial postoperative period to now.

The management of Apert syndrome requires a multi-
disciplinary protocol-based approach, which continues to
evolve. Tessier advanced the surgical correction of facial de-
formity in Apert syndrome, with the goal of addressing ob-
structive sleep apnea, deepening the orbits to reduce
ophthalmic complications, and improving the facial
appearance.!"® Various surgical modifications have since been
described, such as monobloc advancement, Le Fort III ad-
vancement, distraction osteogenesis, and staged multilevel
mid-face osteotomies.!> Given the complexity of Apert syn-
drome and the various surgical approaches described, sig-
nificant controversy regarding best management persists.
Despite these efforts, rates of relapse tend to be high, and this
has been hypothesized to be secondary to the underlying ge-
netic defect and soft tissue envelope.!?

The case presented is unusual in that the patient was already
39 years of age at presentation. At the time of her birth in the
1950s, craniofacial surgery was not yet available. The decision to
operate in adulthood was driven by the patient’s desire to reduce
the stigma encountered secondary to Apert syndrome. When the
patient presented during the 1980s, the procedures were staged
according to the available knowledge and unit protocols at the
time. A 2-stage approach was utilized to reduce the risk of major
complications, including infection, extradural collection, cere-
brospinal fluid leak, and frontal bone flap loss. However, fronto-
orbital advancements performed in adulthood are associated with
increased bony resorption, as demonstrated in this case. Con-
versely, patients who undergo fronto-orbital advancement in in-
fancy tend to have very high reoperation rates.> This is consistent
with a previously published review of 94 cases of Apert syndrome
at our institution, which determined that results from fronto-
orbital advancements are more likely to be stable if performed

e572

after 18 months of age.! Similar results were found when mid-face
advancement was delayed until adolescence.

Serial imaging over more than 3 decades demonstrates that
a degree of relapse is to be expected even if surgical inter-
vention is delayed into adulthood. The patient’s mid-face re-
mains small and abnormal in shape, with razor-sharp
infraorbital rims and a vertically short maxilla. This has likely
been exacerbated by the removal of all teeth as a teenager,
although this may have been the simplest option at the time,
given the complexity of malocclusion in Apert syndrome.
Perhaps the patient’s likelihood of sustaining a facial bone
fracture was also amplified by the age-related decrease in bone
density combined with the underlying genetic defect and cra-
niofacial abnormalities described.

CONCLUSION

The management of Apert syndrome remains challenging. We
present the case of a patient with Apert syndrome who under-
went surgical management in adulthood, with more than 3
decades of subsequent follow-up. Clinical and radiologic images
demonstrate a degree of resorption and relapse that is likely
unavoidable. This provides insight into the long-term skeletal
stability and esthetic outcomes for patients with Apert syn-
drome.
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Objective: This study aimed to evaluate the utility and efficacy
of ChatGPT in addressing questions related to thyroid surgery,
taking into account accuracy, readability, and relevance.
Methods: A simulated physician-patient consultation on thy-
roidectomy surgery was conducted by posing 21 hypothetical
questions to ChatGPT. Responses were evaluated using the
DISCERN score by 3 independent ear, nose and throat
specialists. Readability measures including Flesch Reading
Ease), Flesch-Kincaid Grade Level, Gunning Fog Index, Sim-
ple Measure of Gobbledygook, Coleman-Liau Index, and Au-
tomated Readability Index were also applied.

Results: The majority of ChatGPT responses were rated fair or
above using the DISCERN system, with an average score of
4544 t+ 11.24. However, the readability scores were con-
sistently higher than the recommended grade 6 level, indicating
the information may not be easily comprehensible to the general
public.

Conclusion: While ChatGPT exhibits potential in answering
patient queries related to thyroid surgery, its current for-
mulation is not yet optimally tailored for patient compre-
hension. Further refinements are necessary for its efficient
application in the medical domain.

Key Words: ChatGPT, DISCERN score, patient education,
readability measures, thyroid surgery

I n the past few years, there has been a significant advancement
in the field of health care with regard to artificial intelligence
(AI).! This progress has resulted in the emergence of many
applications, ranging from diagnostic tools to virtual assistants
that offer health-related information. Artificial intelligence—
driven chatbots refer to software systems that possess the ca-
pability to engage in conversations with individuals using nat-
ural language and offer a range of services, typically through
textual means.>> It is also known that the use of various Al
tools in many stages such as diagnosis, diagnosis, follow-up,
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and even academic writing in the field of medicine has recently
increased rapidly.*> The ChatGPT model, which is based on
OpenAl’s GPT-4, serves as a notable illustration of this phe-
nomenon. These robots have the potential to be utilized in
several domains, encompassing the dissemination of specialized
knowledge, addressing inquiries, delivering customer assistance,
and establishing simulated conversational spaces for therapeutic
purposes.®’

Thyroid surgery is a common surgical procedure utilized to
treat a variety of thyroid disorders, including goiter, hyper-
thyroidism, and thyroid cancer.® The provision of accurate and
timely information by health care personnel is crucial in ad-
dressing the numerous questions and concerns that patients
commonly have before undergoing medical treatments. This
practice holds significant importance as it contributes to en-
hancing patient outcomes.® Nevertheless, it may not always be
feasible for patients to initiate communication with the surgeon
or supporting staff to address their inquiries. Currently, chat-
bots that utilize Al possess a significant capability to provide
patients with the required information.

In this research, we will assess the efficacy of ChatGPT in
providing responses to a diverse array of questions regarding
thyroid surgery. We will evaluate the precision, readability, and
relevance of the responses. Furthermore, an examination of the
outcomes will be conducted to analyze the potential con-
sequences for both individuals seeking medical treatment and
professionals working in the health care industry.

METHODS

On March 5, 2023, we asked ChatGPT 21 different hypothetical
questions simulating physician-patient consultation about thy-
roidectomy surgery. The answers received were evaluated by 3
independent ear, nose and throat specialists with the DISCERN
score. The final DISCERN score was determined by taking the
arithmetic average of the scores given by 3 physicians. The
readability of the answers was calculated using Flesch Reading
Ease (FRE), Flesch-Kincaid Grade Level (FKGL), Gunning
Fog Index (Gunning FOG), Simple Measure of Gobbledygook
(SMOG), Coleman-Liau Index (CLI) and Automated Read-
ability Index (ARI). As the study included publicly available
data, there was no need for an ethics committee.

Mean, SD, median, minimum, maximum value frequency,
and percentage were used for descriptive statistics. The dis-
tribution of variables was checked with the Kolmogorov-Sim-
irnov test. Spearman Rank Correlation Coefficient was used in
the correlation analysis. Intraclass correlation was used in the
reliability analysis. SPSS 28.0 was used for statistical analyses.

RESULTS

A total of 21 hypothetical questions were posed, replicating a
simulated interaction between a physician and a patient on the
topic of thyroidectomy surgery. The questions are displayed in
Supplemental Table 1 (Supplemental Digital Content, Table 1,
http://links.lww.com/SCS/G399). The responses provided by
ChatGpt to the questions are documented in Supplemental
Material 1 (Supplemental Digital Content 2, http:/links.lww.
com/SCS/G400).

According to the DISCERN Scoring System, there was no
response at the very poor level. Six were poor, 6 were fair, 8
were good, and 1 was excellent. The average DISCERN Score
was 45.44 t+ 11.24 (Supplemental Digital Content, Table 2,
http://links.Iww.com/SCS/G401). Supplemental Table 3 (Sup-
plemental Digital Content, Table 3, http:/links.lww.com/SCS/
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G402) displays a significant [r = 0.966 (0.991-0.998)] strong (P
= 0.05) correlation between the DISCERN scores of 3 experts.
The mean FRE score for the responses to 21 questions was
4574 *+ 9.66. The mean FKGL score was 11.03 = 2.33, the
mean Gunning FOG score was 14.36 £ 2.41, the mean SMOG
score was 10.46 * 1.66, the mean CLI score was 14.28 = 1.10,
and the mean ARI score was 10.98 * 2.66 (Supplemental
Digital Content, Table 4, http://links.lww.com/SCS/G403).

A statistically significant correlation (P < 0.05, r = 0.991)
was found between the DISCERN score and the FRE score. A
statistically significant negative correlation (P < 0.05, r =
—0.918) was found between the DISCERN score and FKGL
score. A statistically significant negative correlation (P < 0.05, r
= —0.891) was found between the DISCERN score and the
Gunning FOG score. A statistically significant negative corre-
lation (P < 0.05, r = —0.912) was found between the DIS-
CERN score and the SMOG score. A statistically significant
negative correlation (P < 0.05, r = —0.711) was found between
the DISCERN score and the CLI score. A statistically sig-
nificant negative correlation (P < 0.05, r = —0.847) was found
between the DISCERN score and the ARI score (Supplemental
Digital Content, Table 5, http://links.lww.com/SCS/G404).

DISCUSSION

The prevalence of chatbots utilizing Al has grown in tandem
with advancements in the area of Al Artificial intelligence—
driven chatbots have gained significant traction in several in-
dustries such as banking, customer service, and education, due
to their ability to enhance service efficiency through user in-
teractions. In recent times, there has been a noticeable rise in its
utilization within the health care industry.!0

Regarding patient health, the accuracy of the information
provided is unquestionably crucial. To educate and inform pa-
tients, it is essential that the information be accurate and easily
understood by the patients. This study aimed to assess the re-
sponses provided by ChatGPT in a simulated scenario of 21
patient-physician consultations concerning common questions
regarding thyroidectomy. In addition, the intelligibility of these
responses was analyzed using FKGL, FRE, Gunning FOG,
SMOG, CLI, and ARI.

Scoring with DISCERN is a method for assessing the quality
of health-related information and resources. This scoring system is
predominantly utilized in the presentation of treatment or health
information and provides users with a sense of the information’s
reliability and usability. It contains a total of 16 questions or-
ganized into three sections. In the first section, 8 questions evaluate
the reliability of the source of the information, in the second sec-
tion, 7 questions examine the efficacy of the offered treatment
methods and whether they are evidence-based, and in the final
section, 1 question evaluates the information’s usefulness and
utility. Each question is assigned a point value between 0 and 5,
and the cumulative score is determined. Scores are typically div-
ided into 5 categories based on their total score range!!: “excellent,
good, fair, poor, and very poor.” According to the findings of our
study, the DISCERN scoring of ChatGPT responses to the
questions yielded no very poor responses and only one excellent
response. There were 6 responses at the poor and fair levels, re-
spectively. There were 8 responses rated as good. Therefore, the
majority of responses were at or above the fair level.

The quality of Internet resources is important for patient
education, and the readability of the text provided is a major
factor in determining this quality. The American Medical As-
sociation and the National Institute of Health recommend that
educational materials be written at a sixth-grade level.1%!3
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There are 6 popular tools for assessing readability in the field of
otorhinolaryngology. The FRE was created in 1948 and is
widely used to evaluate medical materials written for adults.
The FKGL is used to evaluate academic materials. The Gun-
ning Fog Index (GFI) and SMOG use multisyllabic word count
and average sentence length to determine readability level, but
SMOG evaluates the entire text. The CLI determines the score
level of a document based on sentence length and number of
characters. Automatic Readability Index is calculated using the
number of characters, words, and sentences.!41¢ The 6 most
popular tools were used in our study. The responses generated
by ChatGPT were well above the desired readability level in all
of these tools. Information with high DISCERN scores was
more readable than those with low DISCERN scores. But these
were far from the recommended level of grade 6.

The investigations conducted on this topic and published in
the academic literature have yielded varying outcomes. Bel-
linger and colleagues compared the patient education materials
regarding benign paroxysmal positional vertigo obtained
through Google Search to those transmitted through ChatGPT
with the DISCERN score. They concluded that the quality of
responses generated by ChatGPT was inadequate. They also
concluded that the content produced by ChatGPT had higher
readability scores and presented a greater level of complexity,
rendering it more challenging to comprehend.!” Cocci et al!®
examined the use of ChatGPT in the context of providing in-
formation to patients in the field of urology. The researchers
reached the conclusion that the DISCERN scores pertaining to
the material generated by ChatGPT were indicative of low
quality. In addition, the readability levels were found to be
comparable to those expected of college graduates, hence posing
significant challenges for patients in terms of comprehension.
Whiles and colleagues conducted a research study wherein a
series of 13 inquiries pertaining to the field of urology were
posed to ChatGPT, then assessing the responses using the
Discern score. Consequently, the researchers reached the de-
termination that ChatGPT now lacks the capability to ad-
equately provide information to  patients, exhibits
misinterpretations of recommendations, and disregards sig-
nificant contextual information.!® Mishra et al?® inquired about
ChatGPT for treatment-related information pertaining to a
variety of neurosurgical diseases. The replies were assessed us-
ing the DISCERN scoring method. The researchers noted that a
portion of the responses exhibited inadequacy however their
degrees of readability were notably higher. Consequently, pa-
tients have reached the conclusion that ChatGPT is not cur-
rently suitable for safe utilization within the patient information
domain. Golan et al?! conducted an assessment of the online
content related to shock wave treatment in erectile dysfunction
provided by ChatGPT. The researchers determined that the
quality of this content, as measured by DISCERN scoring, did
not meet adequate standards. The researchers reached the
conclusion that ChapGPT has limitations in its ability to ef-
fectively distinguish data sources of lower quality. In a further
investigation, the accuracy of ChatGpt’s responses pertaining to
bladder cancer, prostate cancer, kidney cancer, benign prostatic
hypertrophy, and urinary stones was assessed using the DIS-
CERN score. The findings revealed that the majority of the
answers supplied by ChatGpt surpassed the average level of
accuracy. Despite this, they argued that one should be careful
about the information provided by ChatGPT.?*> Hurley and
colleagues conducted an evaluation of the data generated by
ChatGPT in relation to the issue of “shoulder stabilization
surgery,” utilizing the DISCERN tool. The researchers dis-
covered that the majority of the outcomes were satisfactory or
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exceeded expectations. However, it was also discovered that the
readability levels of this material were significantly higher. One
potential drawback associated with the information obtained
through ChatGPT is the lack of mentioned sources for the in-
formation provided.??

After examining the published studies, it becomes evident
that there is a lack of consensus about the material generated by
ChatGPT. Certain studies exhibit higher DISCERN scores,
whereas others have lower scores. In the current study, a more
moderate outcome was seen. The predominant focus of the re-
plies was on the moderate level, even with a somewhat higher
number of responses indicating a good level. Nevertheless, an
agreement exists throughout the scholarly literature about
readability levels. The resulting responses exhibit a far higher
level of readability than what is often advised.

Before and after surgery, it is reasonable for patients to
have questions about their surgical procedure. Patients will
not be able to promptly ask the physician questions that they
missed asking during the interview or that occur to them later.
However, ChatGPT is a resource that patients can access at
any time. Even though the majority of answers provided by
ChatGPT in our study were fair and above in DISCERN
scores, the high readability scores prevent patients from using
ChatGPT as a source of information. With the enhancements
that will be made to ChatGPT, particularly in this regard, we
believe the responses will be of higher quality and more legi-
ble. This may require collaboration between software devel-
opers and health care professionals. Having a tool that
patients can use at any moment to ask inquiries about their
surgery increases patients’ adherence to treatment and sim-
plifies physicians’ work. But ChatGPT does not seem to be
able to do this in its current form.

Limitations

First, the study used hypothetical questions, but real-world
patients’ questions may vary in complexity and specificity. Sec-
ond, the evaluation is based on the DISCERN score, which is
subject to comments. Third, readability measures may not cap-
ture the full context and relevant scope of medical information.
Finally, the study was conducted in English and does not contain
provisions regarding answers given in other languages.

CONCLUSION

Although ChatGPT has the potential as a tool to answer patient
questions about thyroid surgery, it is not capable of doing this
properly in its current form. More research and development
efforts are needed to improve the performance of Al chatbots
such as ChatGPT in the health care industry.
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