
is a newly defined AI model that was first introduced 
in January 2025, and a module that dominates the 
literature was developed with the DeepseekR1 version 
with the deepthink mode5. In this way, the AI modules 
that can be scanned in literature have been enriched. 
The Birmingham Orthopaedic Oncology Meeting 
(BOOM) met in January 2024 with 309 participants 
from 53 countries to discuss the optimal consensus for 
chondrosarcomas on 21 questions. Participants had 
been caring for orthopaedic tumours for an average of 
15 years (range 1-40 years) and saw an average of 97 
bone sarcomas per year. The average number of patients 
seen by participants per year multiplied by the number 
of participants was estimated to give a combined 
experience of treating 30,000 bone sarcomas per year. 
This estimate represents approximately 450 new bone 
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INTRODUCTION

Artificial intelligence (AI) is an exciting development 
that makes life easier and solves many problems in 
daily life. In America, 80% of patients use websites 
and AI modules to access information about health1. 
AI, which is frequently used in modern medicine, 
contributes to a positive development in clinical 
decision-making and patient care quality. It is also 
frequently used for fast and fluent evaluation in 
literature reviews2,3. ChatGPT-4 is frequently used 
in the literature in disease diagnosis and treatment. 
The AI model called ChatGPT-4 entered our lives 
with its first version in November 20224. ChatGPT-4, 
which has a more detailed proposal in academic 
studies with current updates, is used. DeepseekR1 

Artificial intelligence (AI) is an exciting development makes life easier and solves many problems in 
daily life. The Birmingham Orthopaedic Oncology Meeting (BOOM) met in January 2024 with 309 
participants from 53 countries to discuss the optimal consensus for chondrosarcomas on 21 questions. The 
aim of this study was to investigate how reliable the expert statements from the BOOM were compared 
to ChatGPT-4 and DeepseekR1.
21 questions and consensus statements in the section on chondrosarcomas in the BOOM were extracted. 
The answers were classified according to the level of evidence and consensus status, taking into account 
the consensus strength category determined in the meeting. Each statement were written separately for 
the ChatGPT-4 and DeepseekR1. Consensus questions and answers were written for the AI modules 
and they were asked to interpret these expressions as ‘’strongly disagree, disagree, undecided, agree or 
strongly agree’’.
BOOM participants reached a strong consensus on 19 questions. The number of people who accepted 
the proposition for 1 question was 52% and no consensus was reached. ChatGPT-4 and DeepseekR1 
responded ‘’disagree’’ for a same question. The level of evidence for that question was ‘’low to moderate’’ 
and a strong consensus was reached. A significant relationship was found between the responses of 
ChatGPT-4 and DeepseekR1.
ChatGPT-4 and Deepseek expressed more positive opinions in the answers with high levels of evidence, 
while BOOM participants were able to make stronger consensus decisions by combining their clinical 
observations with literature knowledge, regardless of level of evidence.
Keywords: ChatGPT, Deepseek, artificial intelligence, orthopaedic oncology, chondrosarcoma.
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February 2025. Statistical analysis was performed 
with the IBM SPSS v23 program. Compatibility of the 
data with normal distribution was assessed using the 
Shapiro Wilk test. The relationship between variables 
with non-normal distribution was assessed using the 
Spearman correlation test. A p value of <0.05 was 
considered significant.

Ethical approval was not required because this 
study analysed published consensus statements and 
AI-generated text only, without involving human 
subjects or identifiable patient data.

  
RESULTS

The relationship between the consensus questions 
and answers answered by 309 participants in BOOM, 
which were listed as ‘’low, low to moderate, moderate, 
moderate to high and high’’ according to the level of 
evidence, and the consensus strength category that 
emerged in the meeting was examined. In 7 out of 
21 questions, the level of evidence was shown as 
‘’moderate’’, in 2 of them the level of evidence 
was shown as ‘’low to moderate’’ and in 12 of them 
the level of evidence was shown as ‘’low’’. When 
the consensus strength data were examined, while 
‘’unanimous’’ and ‘’weak’’ consensus was not seen at 
all, in 19 of them ‘’strong’’, in 1 of them ‘’moderate’’, 
and in 1 of them ‘’no consensus’’ was seen.

While the only question where no consensus 
was formed was seen as the level of evidence as 
‘’moderate’’, strong consensus was seen in 13 
questions with ‘’low’’ and ‘’low to moderate’’ levels 
of evidence. A ‘’moderate’’ consensus was also 
seen for a question with a ‘’low’’ level of evidence. 
Statistically, no significant correlation was found 
between the BOOM consensus strength and the level 
of evidence (p:0.690).

The level of evidence was compared separately for 
ChatGPT-4 and DeepseekR1 responses. ChatGPT-4 
responded to 5 questions with ‘’strongly agree’’, 
12 questions with ‘’agree’’, 3 questions with 
‘’undecided’’ and 1 question with ‘’disagree’’, while 
it did not respond to any question with ‘’strongly 

sarcomas seen in the UK each year and is estimated to 
be equivalent to the global experience of the meeting, 
which is equivalent to 66 years of UK experience6. 
The aim of this study was to investigate how reliable 
the expert experience statements from the BOOM 
consensus meeting were compared to ChatGPT-4 and 
DeepseekR1.

METHODS

21 questions and consensus answers in the section on 
chondrosarcomas in the BOOM consensus meeting 
were extracted. The answers were classified according 
to the level of evidence and consensus status, 
taking into account the consensus strength category 
determined in the meeting (Table I).

The levels of evidence in the BOOM consensus 
meeting were divided into 5 groups from highest to 
lowest as ‘’high’’, ‘’moderate to high’’, ‘’moderate’’, 
‘’low to moderate’’ and ‘’low’’. The consensus 
strength was determined in 5 groups according to 
the positive opinions given by the participants in the 
meeting to the answers. A 100% positive opinion was 
defined as ‘’unanimous’’, a positive opinion between 
80-99% was defined as ‘’strong’’, between 70-79% as 
‘’moderate’’, between 60-69% as ‘’weak’’ and below 
59% as ‘’no consensus’’.

In the meeting; ‘’Strong consensus’’ was achieved 
for 19 out of 21 questions, moderate consensus was 
achieved for one question, and consensus was not 
achieved for one question (Table II). Each consensus 
question and answer were typed into the ChatGPT-4 
and DeepseekR1 AI modules. Respondents were asked 
to rate their responses on a Likert scale from highest 
to lowest: “strongly agree, agree, undecided, disagree, 
or strongly disagree”. After each statement, the AI 
module was closed and restarted, and the conversation 
history was deleted. In case of inconsistent answers, 
the questions were asked again with the same 
expression. The AI modules were asked to briefly 
provide their answers and to definitely mention these 
expressions because ChatGPT-4 and DeepseekR1 
had very detailed answers. Data were collected in 

BOOM Consensus Strength Categories
Unanimous (%100) Unanimous Consensus
Super Majority (%80-99) Strong Consensus
Large Majority (%70-79) Moderate Consensus
Majority (%60-69) Weak Consensus
Simple Majorty (%50.1-59) No Consensus

Table I. — BOOM Consensus Strength Categories.
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Questions Evidence 
Level

n Results (%) Consensus Level ChatGPT Deepseek
Agree Disagree Abstain

Radiology of cartilage tumours
Which imaging feature gives the best 
positive/negative predictive value for 
differentiating an enchondroma from 
an atypical chondroid tumour (ACT)/
chondrosarcoma?

Moderate 225 95 2 3 Strong Consensus 
(%95)

Agree Strongly 
Agree

Can chondrosarcoma be safely 
diagnosed by radiology alone using 
radiology classifications e.g. BACTIP 
(Birmingham Atypical Cartilaginous 
Tumour Imaging Protocol)?

Moderate 235 82 14 2 Strong Consensus 
(%85)

Agree Agree

Surveillance of chondrosarcoma
What is the optimal clinical and 
radiological surveillance following 
chondrosarcoma resection? Should we 
stratify by risk?

Low 224 87 9 3 Strong Consensus 
(%91)

Agree Agree

Is it safe to undertake radiological 
surveillance in ACT? What is optimal 
interval between scans and when should 
we intervene?

Low / 
Moderate

242 89 8 3 Strong Consensus 
(%92)

Disagree Disagree

Intraosseous ACT/chondrosarcoma
Do purely intraosseous central cartilage 
tumours/ACT/ chondrosarcoma 
metastasize?

Low 218 92 5 3 Strong Consensus 
(%95)

Agree Agree

How should we treat intraosseous ACT/
chondrosarcoma?

Moderate 230 49 45 6 No Consensus 
(%52)

Agree Agree

Is it safe to avoid biopsy in radiological-
ly typical chondrosarcomas/ACT?

Low / 
Moderate

233 82 15 3 Strong Consensus 
(%85)

Strongly 
Agree

Agree

Locally recurrent disease
Does local recurrence influence the 
prognosis for chondrosarcoma?

Moderate 229 97 1 1 Strong Consensus 
(%99)

Strongly 
Agree

Agree

How aggressive should we be in 
treating locally recurrent disease in 
chondrosarcoma?

Moderate 215 95 3 2 Strong Consensus 
(%97)

Agree Agree

Dedifferentiated chondrosarcoma
How aggressive should we be 
with surgery on dedifferentiated 
chondrosarcoma?

Low 215 97 1 2 Strong Consensus 
(%99)

Agree Agree

Should we routinely use adjuvant/
neoadjuvant chemotherapy 
with localized de- differentiated 
chondrosarcoma?

Low 230 87 7 6 Strong Consensus 
(%93)

Undecided Agree

Surgical margins
What is a wide margin in 
chondrosarcoma?

Low 213 74 22 4 Moderate 
Consensus (%77)

Agree Strongly 
Agree

Should we vary the attempted surgical 
margin depending on grade of 
chondrosarcoma?

Low 211 99 1 0 Strong Consensus 
(%99)

Agree Agree

Table I. — BOOM Consensus Questions, Consensus Levels, ChatGPT and Deepseek Responses.
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disagree’’ (Table III). The question that ChatGPT-4 
and DeepseekR1 answered ‘’disagree’’ is ‘’Is it safe 
to undertake radiological surveillance in ACT?’’ 
with a ‘’strong consensus’’ level in BOOM What is 
the optimal interval between scans and when should 
we intervene?’’. The 3 questions it responded to with 
‘’undecided’’ were also ‘’low’’, which is the lowest 
level of evidence. 3 of the 5 questions it responded 
to with ‘’strongly agree’’ had a ‘’moderate’’ level of 
evidence. No statistically significant correlation was 
found between the level of evidence and ChatGPT-4 
and DeepseekR1 responses (p:0.077 and p:0.210).

When the DeepseekR1 AI module responses were 
examined; He gave the answers ‘’strongly agree’’ to 
4 questions, ‘’agree’’ to 16 questions, ‘’disagree’’ to 
1 question, and did not use the answers ‘’strongly 
disagree’’ or ‘’undecided’’ to any question. 3 out of the 

4 questions he gave the answer ‘’strongly agree’’ had 
a ‘’moderate’’ level of evidence. When statistically 
examined, p<0.05 was seen and a significant 
relationship was seen between DeepseekR1 answers 
and the level of evidence of the questions. ChatGPT-4 
answers were compared with consensus answers. Of 
the 19 questions that had a ‘’strong’’ level of consensus, 
Chat GPT gave the answers ‘’strongly agree’’ to 5, 
‘’agree’’ to 10, and the only question he gave the 
answer ‘’disagree’’ was in this group. ChatGPT-4 
gave the answer ‘’agree’’ to the question that did 
not have a consensus and had a ‘’moderate’’ level of 
consensus. No statistically significant correlation was 
found between consensus strength and ChatGPT-4 
and DeepseekR1 responses (p:0.897 and p:0.305).

DeepseekR1 responses were compared with 
consensus responses. DeepseekR1 responded to 3 

Table I. — BOOM Consensus Questions, Consensus Levels, ChatGPT and Deepseek Responses - continued.

Questions Evidence 
Level

n Results (%) Consensus Level ChatGPT Deepseek
Agree Disagree Abstain

Treatment of inadvertent margins
Do intralesional margins for high- grade 
chondrosarcoma increase risk of poor 
oncological outcomes?

Moderate 215 97 1 2 Strong Consensus 
(%99)

Strongly 
Agree

Strongly 
Agree

What is the optimal treatment following 
an inadvertent intralesional margin of a 
high- grade chondrosarcoma?

Low 216 92 7 1 Strong Consensus 
(%93)

Undecided Agree

Pathological fractures
Does pathological fracture influence the 
outcome for chondrosarcoma?

Low 220 97 1 2 Strong Consensus 
(%99)

Agree Agree

Is limb salvage safe in patients 
presenting with a pathological fracture 
through chondrosarcoma?

Low 214 91 6 3 Strong Consensus 
(%94)

Agree Agree

Pelvic chondrosarcomas
Do pelvic chondrosarcomas behave 
more aggressively and therefore should 
they be treated more aggressively?

Moderate 209 92 4 4 Strong Consensus 
(%94)

Strongly 
Agree

Strongly 
Agree

Does navigated surgical resection 
(with jigs or computer navigation) of 
chondrosarcoma of pelvis result in 
better oncological outcomes?

Low 211 93 4 3 Strong Consensus 
(%96)

Undecided Agree

Adjuvant treatment Strongly 
Agree

Agree

What is the role of adjuvant therapy 
(radiotherapy/proton beam therapy/
carbon ion/chemotherapy) in 
conventional chondrosarcoma?

Low 209 86 10 4 Strong Consensus 
(%90)

Is there a role for alternate treatments 
in chondrosarcoma (e.g. cryoablation/
radiofrequency ablation (RFA)/ 
extracorporeal irradiation and 
reimplantation (ECRI))?

Low 209 90 6 4 Strong Consensus 
(%96)

Agree Agree
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out of 19 questions that reached a consensus level of 
“strong” with “strongly agree” and 15 with “agree”, 
while the only question it responded “disagree” was 
in this group. While the question that did not reach 
consensus was answered with “agree”, DeepseekR1 
responded with “strongly agree” to the question 
that reached a consensus level of “moderate”. No 
statistically significant correlation was found between 
DeepseekR1 and consensus responses.

Finally, the responses given by ChatGPT-4 and 
DeepseekR1 AI modules were compared. The only 
question that both AI modules responded with 
“disagree” was the same question. DeepseekR1 
responded with “agree” to all 3 questions that 
ChatGPT-4 responded with “undecided”. When the 
relationship between DeepseekR1 and ChatGPT-4 
responses was examined, a statistically significant 
mid-level positive correlation was observed between 
the response (p:0.036, rho:0.460) (Table IV).

 
DISCUSSION

In this study, it was seen that the answers of the AI 
modules were consistent with each other and the rate 
of agreement with the questions increased as the level 
of evidence increased. Most of the DeepseekR1 and 
ChatGPT-4 answers were found to be similar to the 
consensus levels. The answer given to the question 
about the safety of radiological screening and the 
screening interval for atypical chondromatous tumors 
(ACT) for which no consensus was reached was 
defined as ‘’agree’’ by both AI modules. When the 

literature is examined, it is also recommended that 
curettage grafting or active surveillance be performed 
during the follow-up period when radiological follow-
up is sufficient for ACTs7,8. ‘’ Limited evidence 
suggests that the risk of metastatic disease from ACTs 
is very low and that radiological surveillance is safe 
in the medium term for ACTs, but there is no protocol 
for the duration or interval of follow-up.’’ There was 
no consensus for the answer given6.

The ‘’Is it safe to undertake radiological 
surveillance in ACT?’’ with a ‘’strong consensus’’ 
level in BOOM What is the optimal interval between 
scans and when should we intervene?’’ question, the 
need for follow-up has been shown in the literature, 
but there is no clear information about the follow-up 
period9. ChatGPT-4 and DeepseekR1 stated in their 
responses that the follow-up period was not clear 
in the literature and wrote that they determined the 
answer as ‘’disagree’’.

When the responses in BOOM were examined, 
although 100% consensus could not be achieved, a 
‘’strong’’ consensus response corresponding to 80-
99% consensus was given in 19 questions. While 
ChatGPT-4 gave 5 ‘’strongly agree’’ and 12 ‘’agree’’ 
responses, DeepseekR1 gave 4 ‘’strongly agree’’ 
responses and 16 ‘’agree’’ responses, which was seen 
to be more compatible with the consensus responses.

Guardiani et al. asked 20 questions about anterior 
cruciate ligament reconstruction to Google web 
and ChatGPT-4, and evaluated the scientific nature 
and accuracy of the questions and answers with the 
Rothwell system Flesch-Kincaid grade level. As a 

Responses ChatGPT Deepseek
Strongly Agree 5 4
Agree 12 16
Undiceded 3 0
Disagree 1 1
Strongly Disagree 0 0

Table III. — ChatGPT and Deepseek Responses.

Correlation p-Value rho
Consensus Strength – Level of Evidence a0.690 -
Consensus Strength – ChatGPT a0.897 -
Consensus Strength – Deepseek a0.305 -
Level of Evidence – ChatGPT a0.077 -
Level of Evidence – Deepseek a0.210 -
ChatGPT – Deepseek a0.036* 0.460
a: Spearson’s correlation test; *: Statistically significant.

Table IV. — Correlation of groups.
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result, ChatGPT-4’s answers were found to be much 
more accurate and more precise10. Zhou et al. asked 
ChatGPT-4 and DeepseekR1 AI modules to create 
an educational module for lumbar discectomy, spinal 
fusion, and decompressive laminectomy from 3 
different spine surgeries. They compared them with 
DISCERN score and Flesch-Kincaid Grade Level 
(FKGL) and saw the best results in ChatGPT-4 
and then in DeepseekR1 module11. In our study, in 
accordance with the literature, the level of evidence 
of BOOM consensus questions were found to be 
consistent with ChatGPT-4 and DeepseekR1 answers. 

Hurley et al. asked ChatGPT-4 questions and expert 
statements from a consensus meeting on anterior 
shoulder instabilities and compared the answers with 
the answers of orthopedic surgeons; they found a 
limited correlation between them12. In our study, we 
did not find a statistically significant relationship 
between ChatGPT-4 and consensus data, but the 
agreement rates of ChatGPT-4 and DeepseekR1 AI 
modules increased with the level of evidence.

Cuthbert et al. asked ChatGPT-4 the 1st stage 
questions of the Royal College of Fellowship in 
England in 2023, and it was observed that ChatGPT-4 
gave successful answers to basic science questions, 
while ChatGPT-4 was inadequate in trauma questions 
requiring clinical experience13. In line with the 
literature, we also observed that AI modules agreed 
more on questions with a high level of evidence. 
Similarly, they were more hesitant in statements 
with a low level of evidence and for which BOOM 
participants had a strong consensus based on their 
clinical observations.

Chester et al. asked ChatGPT-4 to interpret the 
responses it received about 14 statements with 
consensus and 9 statements without consensus in 
a consensus on surgical site infections in pediatric 
spinal surgeries14. ChatGPT-4 stated that it mostly 
strongly agreed with the statements with consensus. 
This study demonstrated an acceptable correlation 
between the statement of participating surgeons and 
their ChatGPT-4 responses.

Zaboli et al. found a similar result when they 
examined ChatGPT-4’s ability to classify patients; 
their research showed that ChatGPT-4’s ability to 
provide correct answers decreased as the complexity 
of the questions increased15. AI modules create their 
own library by scanning all the information on the 
web. These sources include publicly available data on 
the web, licensed information from third parties, and 
information from human trainers. This provides AI 
modules with a rich repository of information, but the 

internet is a medium where everyone can express their 
opinions, increasing the possibility that modules may 
have accessed incorrect and misleading information. 

Current AI models generate answers based on 
patterns in published texts. They lack tacit clinical 
experience and cannot weigh nuanced clinical context 
as expert panels do. As a result, their recommendations 
often reflect the average of published data rather than 
actual practice in specialised centres.

The discrepancy in the question on radiological 
surveillance in ACT highlights this gap. Experts 
concluded that medium-term surveillance is safe 
because metastatic risk is very low, even though 
no standard protocol exists for scan intervals or 
intervention criteria. In contrast, the AI model 
acknowledged safety but could not suggest follow-up 
intervals or when to intervene, merely stating that no 
protocols exist. This reflects its reliance on published 
evidence without the tacit clinical judgement experts 
apply in areas with limited data. Thus, even when AI 
aligns with general principles, it may fail to provide 
practical, clinically actionable guidance in nuanced 
settings.

Importantly, emerging clinical data support the 
safety of active surveillance for ACT16. In a cohort 
of 128 central cartilaginous tumours in long bones 
followed for a mean of 50 months, 87% remained 
stable or regressed on MRI and none progressed to 
high-grade chondrosarcoma17. Earlier, in a smaller 
series of 49 conservatively managed patients, only 
~6% required surgery and the authors recommended 
annual radiologic follow-up for asymptomatic lesions 
irrespective of size18. These data illustrate why expert 
consensus favours surveillance rather than aggressive 
intervention — a nuance that the AI model failed to 
translate into concrete recommendations.

Overall, while AI may help summarise evidence, 
it should not replace structured expert consensus — 
especially in rare tumours such as chondrosarcoma 
where experience matters19,20.

This study has limitations. It includes only 21 
chondrosarcoma questions, limiting generalisability. 
AI outputs are time-specific, generated in February 
2025, and may change with future updates. Finally, 
we evaluated agreement with existing consensus 
statements, not the ability of AI to generate consensus 
de novo. Our findings therefore reflect alignment 
with established guidance rather than true consensus-
building capacity. Secondly, Static snapshot of AI 
models in February 2025; LLM behaviour is version- 
and date-dependent, so reproducibility over time is 
uncertain21. AI models were not tested for their ability 
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to generate consensus statements de novo, only for 
their agreement with given statements; this evaluates 
alignment, not autonomous reasoning. AI training data 
and access to paywalled sarcoma literature are not fully 
transparent and may bias responses22. AI modules have 
the ability to receive and process information from all 
sources in all languages, but it is unclear how many 
of the AI modules’ data partnerships are in which 
languages and their level of scientific evidence. This 
raises questions about whether AI modules have access 
to quality data sources published in all languages. In 
addition, it is not known to what extent AI modules have 
access to the literature information that is available for 
a fee on the internet. This probably limits access to a 
significant portion of peer-reviewed and paid content.

Finally, BOOM is a consensus meeting where the 
current literature on the diagnosis, follow-up and 
treatment of chondrosarcomas in orthopedic oncology 
is combined with the clinical observations of the 
participants. A strong consensus was reached on 19 out 
of 21 questions that were on the minds of patients with 
chondrosarcoma.

The questions and answers in this meeting were 
asked to ChatGPT-4 and DeepseekR1, which are AI 
modules that receive opinions on every subject today. 
The AI modules were asked for their opinions on the 
consensus questions with short answers. In the study, 
as the level of evidence for the answers increased, the 
degree of agreement of ChatGPT-4 and DeepseekR1 
with the answers increased. However, no significant 
relationship was observed between the answers when 
compared to the consensus participants. As a result; 
ChatGPT-4 and DeepseekR1 expressed more positive 
opinions in the answers with high levels of evidence, 
while BOOM participants were able to make stronger 
consensus decisions by combining their clinical 
observations with literature knowledge, regardless of 
the level of evidence.
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