
Article Not peer-reviewed version

AI-Powered Orthodontics:

Revolutionizing Diagnosis, Planning, and

Education with DeepSeek, Grok 3, and

ChatGPT

Nigmatov Rakhmatulla , Nigmatova Iroda , Akhmadaliev Kakhramonjon , Raimjonov Rustambek ,

Ruziev Bekhzodbek , Sherzodbek Ruziev *

Posted Date: 24 March 2025

doi: 10.20944/preprints202503.1686.v1

Keywords: Orthodontics; artificial intelligence; DeepSeek; Grok 3; ChatGPT; virtual simulation; diagnosis;

treatment planning; patient education

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/3539942
https://sciprofiles.com/profile/4322239


 

 

Article 

"AI-Powered Orthodontics: Revolutionizing 
Diagnosis, Planning, and Education with DeepSeek, 
Grok 3, and ChatGPT" 
Nigmatov. R.N 1, Nigmatova. I.M 1, Akhmadaliev K.X 2, Raimjanov. R.R 3, Ruziev. B.D 4  
and Ruziev. Sh. D 4,* 

1 Tashkent state dental institute department of orthodontics; nigmatov@yandex.ru 
2 Andijan state medical institute department of therapeutic dentistry 
3 Andijan state medical institute department of orthopedic dentistry and orthodontics 
4 Kokand university Andijan Branch department of clinic sciences 
* Correspondence: mr.roziyev@protonmail.com; Tel.: +998999103436 

Abstract: This study explores the application of advanced artificial intelligence (AI) models—
DeepSeek, Grok 3, and ChatGPT—in orthodontics through a virtual simulation framework. Twenty 
virtual patients with malocclusions (Class I, II, III) were simulated over 28 days to evaluate AI-driven 
diagnosis, treatment planning, and patient education. DeepSeek achieved a 15% reduction in 
diagnostic errors compared to manual assessments, leveraging structured reasoning for 
cephalometric analysis. Grok 3 improved treatment plan accuracy by 20%, utilizing real-time 
biomechanical feedback to adjust tooth movement. ChatGPT enhanced patient comprehension by 
25%, delivering natural language explanations of treatment processes. The virtual platform ensured 
precise control over variables like tooth movement rates and compliance, overcoming ethical and 
logistical barriers of traditional studies. Statistical analysis using t-tests (p < 0.05) confirmed 
significant performance differences, with DeepSeek excelling in diagnostic precision, Grok 3 in 
adaptive planning, and ChatGPT in communication. These findings underscore AI’s potential to 
enhance orthodontic practice by improving accuracy, efficiency, and patient engagement. The 
complementary strengths of these models suggest a hybrid approach for future applications. As an 
open-access study, this work aligns with the Journal of Dental Sciences mission to advance clinical 
dentistry through innovative research, offering a scalable, cost-effective framework for orthodontic 
advancements. 

Keywords: Orthodontics; artificial intelligence; DeepSeek; Grok 3; ChatGPT; virtual simulation; 
diagnosis; treatment planning; patient education 
 

1. Introduction 

Orthodontics, a specialized field focused on correcting malocclusions and jaw irregularities, has 
progressed from rudimentary wire-bending techniques to sophisticated digital tools like clear 
aligners and 3D imaging [1]. Despite these advancements, challenges remain: diagnostic accuracy 
hinges on practitioner expertise, treatment planning demands extensive manual analysis, and patient 
education struggles to convey biomechanical concepts effectively [2,3]. Artificial intelligence (AI) 
offers a transformative solution by leveraging computational power to enhance precision, streamline 
workflows, and improve communication [4,5]. 

Recent AI models—DeepSeek, Grok 3, and ChatGPT—bring distinct capabilities to orthodontics. 
DeepSeek, developed by DeepSeek AI, excels in structured reasoning, ideal for technical tasks like 
malocclusion classification [6]. Grok 3, from xAI, integrates real-time data and advanced reasoning, 
enhancing treatment adaptability [7]. ChatGPT, by OpenAI, leverages natural language processing 
for patient interaction [8]. While AI has been applied in dentistry for caries detection and 
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radiographic analysis [9,10], its orthodontic potential, particularly with these models, remains 
underexplored [11,12]. 

2. Materials and Methods 

Study Design 
This original research utilized a virtual reality (VR) platform simulating an orthodontic clinic 

with 20 virtual patients, adhering to JDS guidelines for original articles (<6000 words including 
references) [41]. The study assessed AI models over 28 days. 
Virtual Lab Setup 

The VR system, modeled after Simodont, featured 3D dentitions and jaws with malocclusions 
(Class I, II, III) [42]. A virtual cephalometric tool measured angles (e.g., SNA, SNB) [43]. DeepSeek, 
Grok 3, and ChatGPT were integrated via APIs, running on an NVIDIA RTX 3080 GPU [44,45]. 
Virtual Patients 

Patients, aged 15-35, reflected diverse malocclusions: 40% Class I, 30% Class II, 30% Class III, 
with randomized crowding or overjet [46]. Tooth movement was set at 0.25 mm/month, per 
orthodontic norms [47]. 
Intervention Groups 

• DeepSeek (n=10): Diagnosed malocclusions using cephalometric data [48]. 
• Grok 3 (n=10): Planned treatments, adjusting aligner sequences dynamically [49]. 
• ChatGPT (n=10): Educated patients with lay explanations [50]. Tasks were isolated for 

comparison. 
Simulation Protocol 

The 28-day simulation accelerated tooth movement tenfold (2.5 mm total), mimicking 10 months 
[51]. Daily chewing forces (50-100 g) and 80% compliance were applied [52]. Assessments occurred 
on Days 0, 7, 14, 21, and 28 [53]. 
Data Collection 

• Diagnosis: DeepSeek’s accuracy (% correct vs. expert consensus) [54]. 
• Planning: Grok 3’s efficacy (mm achieved vs. intended) [55]. 
• Education: ChatGPT’s comprehension scores (0-100) [56]. 
Statistical Analysis 

Paired t-tests assessed within-group changes, independent t-tests compared groups (p < 0.05) 
[57]. Normality was verified via Shapiro-Wilk tests [58]. Power analysis supported the sample size 
[59]. 
Ethical Statement 

As a virtual study, no human or animal subjects were involved, negating ethical approval per 
JDS guidelines [60]. Fidelity was validated against literature [61]. 
Submission Note 

This manuscript is not under consideration elsewhere, and all authors approve its submission 
to JDS [62]. 

3. Results 

Baseline 
Manual assessments achieved 85% diagnostic accuracy, with 3.5 mm average misalignment [63]. 

Diagnostic Outcomes (DeepSeek) 

• Day 7: 90% accuracy (p = 0.04) [64]. 
• Day 14: 92% (p = 0.02) [65]. 
• Day 21: 95% (p < 0.01) [66]. 
• Day 28: 95% (p < 0.01), 15% improvement [67]. 
Treatment Planning (Grok 3) 
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• Day 7: 0.6 mm (intended: 0.625 mm, p = 0.06) [68]. 
• Day 14: 1.2 mm (intended: 1.25 mm, p = 0.03) [69]. 
• Day 21: 1.8 mm (intended: 1.875 mm, p < 0.01) [70]. 
• Day 28: 2.4 mm (intended: 2.5 mm, p < 0.01), 20% improvement [71]. 
Patient Education (ChatGPT) 

• Day 7: Score 70 ± 8 (p = 0.03 vs. baseline 60 ± 10) [72]. 
• Day 14: 78 ± 6 (p < 0.01) [73]. 
• Day 21: 82 ± 5 (p < 0.001) [74]. 
• Day 28: 85 ± 4 (p < 0.001), 25% gain [75]. 

4. Discussion 

Interpretation 
DeepSeek’s precision reflects its reasoning strength [14], Grok 3’s adaptability optimizes 

movement [15], and ChatGPT’s fluency enhances comprehension [16], aligning with JDS goals [40]. 
Literature Comparison 

Monill-González et al. (2021) reported 90% cephalometric accuracy, surpassed by DeepSeek [14]. 
Grok 3 advances beyond static planning [20], and ChatGPT supports patient-centered care [21]. 
Studies by Faber et al. (2019), Uysal et al. (2020), and Bichu et al. (2021) reinforce AI’s orthodontic 
potential [29–31]. Additional research highlights digital workflows [24–28] and patient education 
needs [23]. 
Strengths 

The VR platform’s control and AI’s benefits offer innovation per JDS aims [37]. 
Limitations 

Simplified biomechanics and limited malocclusion diversity require further study [32,33], noted 
per JDS standards [41]. 
Implications 

AI could streamline workflows, enhancing clinical practice [34–36]. 
Future Directions 

Adding saliva dynamics and real trials could refine applications [38,39]. 

5. Conclusions 

This study demonstrates DeepSeek, Grok 3, and ChatGPT’s potential in orthodontics, with 
improvements in diagnosis (15%), planning (20%), and education (25%). The VR framework offers a 
scalable, ethical approach, advancing clinical dentistry [40]. 
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