Extended Table 1 | Introduction of seven modalities.

Modality Terminology (ZH) Introduction
~ Provides a standardized sagittal projection of the craniofacial
Lateral X-ray M4z B complex, commonly utiized in orthodontic diagnosis and
(LAT) cephalometric analysis.

: Produces a comprehensive two-dimensional representation of the
Panoramic %% maxillofacial structures, enabling evaluation of dentition, alveolar
X-ray (PAN) bone, temporomandibular joints, and pathological lesions.

Intraoral Left IR ZE M Provides localized imaging of the left oral quadrant, supporting
View (INL) HIMER diagnostic evaluation of dental pathology and soft tissue conditions.
Intraoral Right ORAMIEIER Provides localized imaging of the right oral quadrant, supporting
View (INR) HILER diagnostic evaluation of dental pathology and soft tissue conditions.
Intraoral Front ORIERR Delivers a frontal intraoral perspective of the anterior teeth, frequently
View (INF) LR employed for esthetic assessments and anterior dental pathology.

Upper Dental IR Presents an occlusal view of the maxillary arch, used to assess
Arch View (UPP) m alignment, arch symmetry, and dental development.
Lower Dental T o583 Presents an occlusal view of the mandibular arch, used to assess

Arch View (LOW)

alignment, arch symmetry, and dental development.




Extended Table 2 | Introduction of 17 multi-class tasks about oral diseases

Oral Diseases

Terminology

. Introduction Labels
(Multi-class) (ZH)
An oral disease where bacteria in the mouth produce
Caries ‘ﬁ%ﬂi acids that demineralize and damage tooth enamel, Yes, No
leading to the formation of holes or cavities.
A group of inflammatory conditions affecting the tissues
Periodontal Disease FE® surrounding the teeth, often leading to gum recession, | Yes, No
tooth loss, and bone damage.
_ #779p o A V-shaped indentation at the cervical (neck) area of a
Wedge-shaped Defect IR ER R tooth, typically caused by stress or grinding. Yes, No
The loss of minerals from the tooth enamel, leading to
Demineralization BRE5 weakened tooth structure and increased susceptibility to | Yes, No
decay.
. yn Non-hardening substances such as food debris, bacteria,
Soft Deposit wim and mucus that accumulate on the teeth and gums. Yes, No
The loss of tooth structure due to mechanical forces, such
Tooth Wear FEER as grinding, or chemical erosion from acidic foods and | Yes, No
drinks.
A tooth that is unable to fully erupt or emerge into its
Impacted Tooth PHESF correct position, often causing pain or infection. Yes, No
. == A custom-made cap placed over a damaged tooth to
Prosthetic Crown EEs restore its shape, size, and strength. Yes, No
e A dental procedure to remove infected or damaged pulp
Root Canal Therapy REBTT inside a tooth, followed by sealing and restoration to save | Yes, No
the tooth.
Materials used to restore a tooth that has been damaged
Fillings TIEY) by decay, filing the cavity to restore its function and | Yes, No
appearance.
A dental appliance that spans the gap created by one or
Prosthetic Bridge EET more missing teeth, anchored to adjacent teeth or | Yes, No
implants.
. . " JIN B & An infection of the tissue surrounding the tip of a tooth’s
Apical Periodontitis *EXE* root, typically caused by untreated tooth decay or injury. Yes, No
R A root fragment that remains embedded in the alveolar
Residual Root iR bone after the clinical crown has been lost, typically due to | Yes, No
extensive caries, trauma, or incomplete extraction.
A titanium post surgically placed into the jawbone to
Implant fFME{ZK replace a missing tooth, on which a crown or bridge is Yes, No
mounted.
. The portion of a tooth's crown left after significant
Residual Crown A structural loss, typically from extensive decay, fracture, or | Yes, No
endodontic access.
Insufficient Space for FLIFEAH A condition where there is not enough space in the dental | .\
Primary Tooth Eruption TER B arch for a baby tooth to emerge properly. :
Hardened plaque on the teeth that forms over time, often
Calculus ek leading to gum disease and requiring professional | Yes, No

cleaning to remove.




Extended Table 3 | Introduction of 17 multi-class tasks about malocclusion

Malocclusion Terminolo :
: 9y Introduction Labels
(Multi-class) (ZH)
i A system used to categorize the alignment of teeth Angel Class |
Angle's Classification RO based on the relationship of the upper and lower 9 o
molars. ’
A system that categorizes malocclusions into three Skeletal
Skeletal Classification FHSE classes based on the anteroposterior (front-to-back) Class I Il 1lI
relationship between the maxilla and mandible T
. A condition where there is insufficient arch space
I il
Dental CrOdeg Lt causing the teeth to overlap or become misaligned. Yes, No
. \ The presence of gaps or spaces between the teeth,
|
Dental Spacmg FFiEkR often due to missing teeth or excessive jaw size. Yes, No
. A A malocclusion characterized by excessive vertical
Deep Overbite rEin overlap of the upper incisors over the lower incisors. Yes, No
. A A condition marked by excessive horizontal protrusion
Deep Overjet RB &= of the upper incisors relative to the lower incisors. Yes, No
A malocclusion where the upper and lower teeth do
Open Bite 34 not meet when the mouth is closed, creating an open Yes, No
p
space, typically affecting chewing and speech.
- The outward positioning of the upper or lower teeth
Dental Protrusion FaizR beyond the normal alignment, often leading to Yes, No
aesthetic and functional concerns.
. A condition where the upper jaw (maxilla) extends
Maxillary Protrusion NS forward, resulting in the upper teeth appearing more Yes, No
prominent than the lower teeth.
. Underdevelopment of the upper jaw (maxilla), which
Maxillary Hypoplasia | LEfIAZBARE | can lead to a receded or retruded appearance of the Yes, No
upper teeth relative to the lower teeth.
. A condition where the lower jaw (mandible) extends
Mandibular Protrusion TaRgiE forward, causing the lower teeth to appear more Yes, No
prominent than the upper teeth.
p A condition where the lower jaw is positioned further
Mandlbu'?r TenE4s back than the upper jaw, often resulting in a "weak Yes, No
Retrognathism chin" or underbite.
. A malocclusion where one or more of the upper front
Anterior Crossbite EIER & teeth bite behind the lower front teeth, causing Yes, No
misalignment when the mouth is closed.
A condition where the upper teeth excessively overlap
Posterior Scissor Bite EF5its the lower teeth in the back of the mouth, often Yes, No
causing discomfort and difficulty in chewing.
A malocclusion where the upper teeth bite inside the
Posterior Crossbite EFRE lower teeth in the back of the mouth, often leading to Yes, No
jaw misalignment and functional issues.
R A condition where the center of the upper and lower Normal
idline Deviation 53 =h eeth do not align properly when the mouth is closed, '
Midline D t ik RER teeth do not al ly when th th is closed Abnormal
often leading to aesthetic concerns.
The alignment of the upper and lower jaws in the Normal
Sagittal Relationship TIRXF&R front-to-back direction, classified as either normal or | """~

abnormal based on the positioning of the jaws.




Extended Table 4 | Introduction of 2 multi-label tasks about malocclusion

Malocclusion Terminology ]
(Multi-label) (ZH) Introduction Labels

Dental Crowding,
Dental Spacing,
Deep Overbite,

Deep Overijet,
Open Bite,
Dental Protrusion,
Maxillary Protrusion,
Maxillary Hypoplasia,
Mandibular Protrusion,
Mandibular
Retrognathism,
Anterior Crossbite,
Posterior Scissor Bite,
Posterior Crossbite

A task to recognize and assess deviations
Types of Malocclusion SEFALR from an ideal bite by determining which
malocclusions are present.

Normal,
Maxillary Protrusion,
. . 1y A task to recognize and assess facial Maxillary Hypoplasia,
Facial Profile LS characteristics related to jaw positioning. Mandibular Protrusion,
Mandibular

Retrognathism

Extended Table 5 | Introduction of locations in dentition, where the FDI two-digit notation of
each tooth is represented as xy. Finally, nine different descriptions are summarized as the
complete set of location information (Supplementary Note 1).

Locations Terminology (ZH) Introduction
Upper Dentition EF5) Refers to the maxillary teeth (i.e. x € {1, 2,5, 6}).
Lower Dentition T3 Refers to the mandibular teeth (i.e. x € {3, 4,7, 8}).
Left Posterior Region ENEFXK I(?:quees E?eﬁ}le;t g}resolars and molars.
e. ,4,5, y € {4,5,6,7,8})
Anterior Region B X Encompasses the incisors and canines (i.e. y € {1,2,3}.
Right Posterior Region EMUE%Z Comprises the right premolars and molars.

(ie.x € {2,3,6,7} Ny € {4,5,6,7,8})




Extended Table 6 | Question list used for dataset construction

Task

EN

ZH

Oral Diseases

Does the patient have oral diseases related to {task}?

BEEBEFE{taskiFVOFSRSR?

related to {task}?

I =17
Based on the imaging, determine whether the patient has {task}? Iiﬁ}7{%’ A BEREHE
Please confirm whether the patient has {task}? BRIAEERT BB task)?
Examine the imaging to determine whether there are diseases | &R, FIMTEEIF1E{task}iy

o7

Evaluate through imaging whether the patient has {task} issues?

BE GG ERE TS E({task)inl

57

(Multi-class)
Identify from the imaging whether there are oral diseases related | MERFIRFIZ BB {task}BIORE
to {task}? =R
Based on the imaging analysis, does the patient have {task}? ?Esk}?{%ﬁ*ﬁ, RERDEFHE
Evaluate the imaging and confirm whether the patient has {task} | J&EER, FIART EBE{taskE
disease? A?
Based on the imaging, determine whether the patient has {task} | IRiBS/GFIlT, BEETH{task}
abnormalities? BE?
What malocclusion issues does the patient have? BEFEENBINAEHLE?
Based on the imaging, identify the patient's type of malocclusion? | RIEF &, iRFBEREIRLER?
Analyze the images and list the patient's malocclusion issues? orES, IHEENERRE?
Please identify the possible types of malocclusion? IRIRAI AT BB SR TR S EY?

Types of

Malocclusion

Please list the patient's malocclusion conditions?

1By IR ENERBR?

Diagnose the types of malocclusion in the imaging?

PR PRI EE?

Based on the imaging analysis, list the types of malocclusion?

RIER GO H T EIA R

Identify malocclusion issues in the imaging?

AR RRE?

IRBE

Evaluate the imaging and list the possible malocclusion issues?

PHERAR, FIHRTRERVTATRIAIRE?

Midline
Deviation,
Sagittal
Relationship,
Facial Profile

What is the patient's {task} presentation?

BEMN{task)RMBHA4?

Based on the imaging, analyze the patient's {task} presentation?

RIERG, DITERE{taskiER
m?

Please assess the patient's {task} condition?

I HI B B {task)} AU ?

Evaluate the
presentation?

imaging and describe the patient's {task}

PHERAR,

m?

iR B E R {task}FR

Examine the imaging and analyze the patient's {task}?

WERG, DhEEN{task)?

Extract the patient's {task} presentation from the imaging?

FEPIREVEE (task)IRIN?

Identify the patient's {task} issues through imaging?

W RARIRG B E {task}HYIE]RE?

Based on the imaging, evaluate the patient's {task}?

IRIBR G B & Y {task}?

Diagnose the patient's {task} issues in the imaging?

SLURRE BB {task)E?




Task

EN

ZH

Angle's Classification,
Skeletal Classification

What is the patient's {task}?

FBEM{task} 2t A?

Identify the patient's {task} based on the
imaging?

RIEF G, IRFIEBER {task)?

Please determine the patient's {task}?

BHAE BEB{task)?

Assess the imaging and determine the
patient's {task}?

IRIERAGH T B E R task)?

Extract the patient's {task} category from
the imaging?

MEEPREVEE R {task}2EH?

Evaluate the imaging and determine the
patient's {task}?

WERA, REBEN{task)HE?

Analyze the imaging and determine the
patient's {task}?

IRIEF G DT EEB task}?

Please determine which type of {task} the
patient has?

BB E R T M {task)?

Based on the imaging, please determine
the patient's {task}?

DI, HWEBEN task)?

Dental Drowding,
Dental Spacing,
Deep Overbite,

Deep Overijet,
Open Bite,
Dental Protrusion,
Maxillary Protrusion,
Maxillary Hypoplasia,
Mandibular Protrusion,
Mandibular
Retrognathism,
Anterior Crossbite,
Posterior Scissor Bite,
Posterior Crossbite

Does the patient have {task}?

BERREFE{task}IITEFARI?

Does the patient have malocclusion
problems related to {task}?

BB E R G F E{task) VTR TAIRI—E?

Analyze the imaging to determine whether
the patient has issues related to {task}?

DG, HEBRESSH{taskBIRIE?

Please determine whether the patient has
{task}?

B B E BT FEE{task)?

Based on the imaging, assess whether the
patient has {task}?

R BITGEE RS EE{task)?

Identify from the imaging whether the
patient has issues related to {task}?

MEEPIRFEE RS B {task} HIIE)RE?

Examine the imaging and confirm whether
there are malocclusion problems related to
{task}?

KEZEHRIASE B {task)FIHBIRIPIRE?

Based on the imaging, assess whether the
patient has abnormalities related to {task}?

RIERG, TEREESSE{tasklFIFE?

Through imaging analysis, does the

patient have {task}?

BEEAIRG, BERTER(task)?




Extended Table 7 | Prompt list used for rationale annotation.

Task

Prompt

System

You are a highly professional oral healthcare specialist.

Instruction for
Rationale
Annotation

with Location

Question: {question}
Answer: {answer}
Lesion Area: {areas}

The above constitutes an instruction sample for the {task} based on the input image.
Please provide a rationale based on the image and the annotated lesion area. The
required response format is:

Answer: xxx

Rationale: xxx

Ensure that the answer remains exactly the same as the original. The rationale should
include a brief introduction to relevant symptoms, followed by an analysis combining both
the image and the provided lesion area. It is essential to maintain consistency with the
original answer while keeping the rationale concise and accurate. Please return only the
annotated content.

Instruction for
Rationale
Annotation
without
Location

Question: {question}
Answer: {answer}

The above constitutes an instruction sample for the {task} based on the input image.
Please provide a rationale based on the image. The required response format is:

Answer: xxx

Rationale: xxx

Ensure that the answer remains exactly the same as the original. The rationale should
include a brief introduction to the relevant symptoms and an analysis based on the image.
It is essential to maintain consistency with the original answer while keeping the rationale
concise and accurate. Please return only the annotated content.

Extended Table 8 | Prompt list used for rationale translation. The “reference dictionary” is
constructed based on the terminology appearing in the rationale (Extended Table 2-5).

Task

Prompt

System

You're a professional stomatologist.

Instruction for
Translation

{rationale}

The above is the rationale from an oral visual question-answering dataset. Please refer to
the list of terms | provided to translate it into English.

Term Reference: {reference dictionary}.

Therefore, please only return the translated rationale:




Extended Table 9 | Prompt lists used for baseline models in comparison. The “prefix” refers
to either Angle or Skeletal, depending on the task. The “potential list’ indicates the
predefined set of labels (Extended Table 4).

Task

Prompt (EN)

Prompt (ZH)

System Definition

You are a professional dentist who can
extract the final results based on
images and communication records.

MR—RTUHNOKEE, &R
EDBIER, RIRAER,

Oral Diseases (Multi-class)

Therefore, does the patient have an
oral disease related to {task} (please
answer only with 'yes' or 'no'):

FRIL, BEREEE{task}fIO
FERmOBXEERHE):

Angle's Classification,
Skeletal Classification

Therefore, the patient's {task} s
classified as (please answer only with
Yprefix} Class I', {prefix} Class II', or
{prefix} Class III'):

Frid, S2E&EM{task}N(EENREIE
{prefix}IZE. {prefix}IZET
{prefix}lIZE):

Midline Deviation,
Sagittal Relationship

Therefore, how does the patient's
{task} present (please answer only with
'normal’ or 'abnormal’):

FRLL, SEM{task}RIA(GEN
EIEEEHZE):

Facial Profile

Therefore, how does the patient's
facial type present? If normal, please
return 'normal' only; else please only
return a list of the identified problems,
with each description referencing
{potential list}:

Frll, BEMNEERIAEER
MGREEE, BUUREIFE
M@YK, SMHEHNKRES
Z{potential list}):

Types of Malocclusion

Therefore, the types of malocclusion
for patient are (only return a list of
malocclusion issues, with each
description referencing {potential list}):

FRLL, BEFENERIBEE (X
REERERNTIR, SRR
R B E {potential list}):

Dental Drowding,
Dental Spacing,
Deep Overbite,

Deep Overijet,
Open Bite,

Dental Protrusion,
Maxillary Protrusion,
Maxillary Hypoplasia,

Mandibular Protrusion,
Mandibular Retrognathism,

Anterior Crossbite,
Posterior Scissor Bite,

Posterior Crossbite

Therefore, does the patient have a
malocclusion issue of {task} (please
answer only with 'yes' or 'no'):

Fril, BEBTEFEE{task}iVE
RIBOENEERHS):




Extended Table 10 | Prompt lists used for baseline models in lesion region detection. The
“potential area lists” indicates the predefined set of location descriptions (Supplementary

Note 1).
Task Prompt (EN) Prompt (ZH)
You are a professional dentist who can answer RE—2EWHORES, SR
System1 questions and provide brief explanations based on by m ) oe

images.

G EIE R 44 B 2RV,

Instruction for
Obtaining the
Initial
Response

{question} If so, please specify the area where the
disease has occurred. The description of the area
should strictly follow the reference (the teeth covered
by each area are listed in parentheses):

the right posterior region of both the upper and lower
dentition (All premolars and molars on the right side
of the patient's upper and lower teeth), the anterior
region of both the upper and lower dentition (All
incisors and canines in the front of the patient's
upper and lower teeth), the left posterior region of
both the upper and lower dentition (All premolars
and molars on the left side of the patient's upper and
lower teeth), the right posterior region of the upper
dentition (All premolars and molars on the right side
of the patient's upper teeth), the anterior region of
the upper dentition (All incisors and canines in the
front of the patient's upper teeth), the left posterior
region of the upper dentition (All premolars and
molars on the left side of the patient's upper teeth),
the right posterior region of the lower dentition (All
premolars and molars on the right side of the
patient's lower teeth), the anterior region of the lower
dentition (All incisors and canines in the front of the
patient's lower teeth), the left posterior region of the
lower dentition (All premolars and molars on the left
side of the patient's lower teeth).

{question} IR ZHNE, 1B HER
EENXE, XIFHRRIET=ES
Z (ESAAZXFEENTFNE)
£ FTHIWMAENEFX (BEO
BEAEMMFREREFMEET) ,
F. THIIWFIFX (BEORH
MBFRELIFMARLF) , £ FF
PINAMEFX (BEOREMA
FrERIBFMGES) , LFFIN
ANEFX (BEORAM LT
HErERIBFMGES) , £F5I
MeiFX (BEOREFM EFFIE
FRETIZFMRT) , EFFIBZEMN
BEFX (BEORAM _EFHIBIFR
BRIBFNGEES) , THFINA
MEFX (BEOEEMNTFIIBN
FrERIEFMGES) , TFIIN
FIZFX (BEORRIMTFHIBER
BUFMRTE) , TFIINENG
X (BEORLMTFTINFRE
B MEEDT)

System?2

You are a professional dentist who can extract the
final results based on images and communication
records.

ME—RTUHNOREESE, ERIE
ABIER, RERAER,

Instruction for
Extracting the
Final Answer

Therefore, please select the area where the disease
is present from the following options.({potential area
lists}):

FRLL, M TFHIRIEIERIg i
FIRTFEENXIE, ({potential  area
lists}) :




Extended Table 11 | Introduction of 4 tasks about rare diseases.

Rare Diseases | Terminology (ZH) Introduction Labels
Benign, dense cortical-like focus within cancellous
Bone Islands B35 bone; silent clinically, found incidentally on Yes, No
radiographs.
Tooth that fails to erupt on schedule because of
Embedded Tooth BIRSF obstruction or ectopic path; risks crowding, Yes, No
resorption, or cyst formation.
Epithelium-lined, fluid-filled osseous cavity (e.g.,
Cyst j?éﬂql radicular, dentigerous) that expands bone and Yes, No
displaces teeth.
Ultra-thin porcelain or composite shell bonded to
Veneer )”SE labial enamel to mask discoloration, refine contour, Yes, No

and elevate aesthetics with minimal preparation.




Extended Table 12 | Detailed scores from junior and senior dentists on DentVLM-generated
response in oral disease related tasks across six dimensions.

Accuracy ng:t_ Corr:wer;I:te— Fairness Fii;hsfsl' Acgiﬁf;a'
J S J S J S J S J S J S
Caries 278 | 2.56 | 4.47 | 432 | 434 | 426 | 456 | 450 | 4.34 | 4.33 | 4.50 | 4.33
P%‘:isg:;;a' 267 | 261 | 445 | 451 | 437 | 4.36 | 453 | 4.68 | 4.41 | 453 | 4.43 | 4.47
Wedgz;zr;fped 282 | 2.87 | 464 | 475 | 455 | 463 | 4.75 | 4.78 | 462 | 470 | 4.65 | 4.70
Demineralization 279 | 248 | 450 | 423 | 443 | 418 | 4.57 | 4.32 | 445 | 412 | 448 | 4.20
Soft Deposit 278 | 2.54 | 4.49 | 439 | 4.49 | 425 | 462 | 4.46 | 459 | 429 | 4.56 | 4.24
Tooth Wear 283 | 257 | 476 | 434 | 471 | 425 | 4.76 | 442 | 467 | 434 | 476 | 4.23
Impacted Tooth | 279 | 2.65 | 4.42 | 437 | 431 | 4.36 | 4.42 | 452 | 4.34 | 4.42 | 4.34 | 4.42
Prosthetic Crown | 2.92 | 2.86 | 4.70 | 4.67 | 459 | 459 | 4.61 | 470 | 4.60 | 462 | 4.58 | 4.60
R?ﬁ;g%r;a' 248 | 255 | 3.98 | 420 | 3.92 | 4.00 | 412 | 430 | 3.88 | 4.15 | 4.05 | 4.07
Fillings 277 | 244 | 425 | 404 | 414 | 3.95 | 443 | 415 | 426 | 3.99 | 4.23 | 3.94
Prosthetic Bridge | 2.85 | 273 | 4.49 | 459 | 441 | 452 | 4.48 | 459 | 4.43 | 453 | 4.38 | 4.48
Apical Periodontitis | 2.51 | 2.51 | 4.14 | 4.17 | 4.06 | 413 | 4.25 | 4.26 | 4.04 | 4.16 | 4.20 | 4.12
Residual Root | 2.81 | 2.66 | 4.41 | 4.45 | 426 | 4.40 | 4.37 | 454 | 429 | 4.39 | 4.33 | 4.33
Implant 287 | 2.84 | 441 | 462 | 424 | 454 | 434 | 469 | 426 | 451 | 4.26 | 4.59
Residual Crown | 2.70 | 2.59 | 4.12 | 4.40 | 3.96 | 432 | 414 | 454 | 4.03 | 437 | 411 | 4.32
Insufficient Space
for Primary Tooth | 2.46 | 2.30 | 4.10 | 4.00 | 4.01 | 3.88 | 4.14 | 4.16 | 4.07 | 4.05 | 4.13 | 3.89
Eruption
Calculus 274 | 258 | 456 | 4.45 | 4.44 | 420 | 4.59 | 4.48 | 4.47 | 4.39 | 4.56 | 4.42




Extended Table 13 | Detailed scores from junior and senior dentists on DentVLM-generated

response in malocclusion related tasks across six dimensions.

Accuracy Correct- Complete- Fairmness Faithful- Acqc—:_-pta-
ness ness ness bility
J S J S J S J S J S J S
Types of 241 | 244 | 393 | 422 | 378 | 407 | 3.96 | 443 | 3.85 | 428 | 3.96 | 4.19
Malocclusion
Facial Profile 242 | 229 | 384 | 390 | 375 | 3.90 | 4.00 | 414 | 3.81 | 4.08 | 3.96 | 3.87
Angle's 234 | 238 | 388 | 4.04 | 377 | 3.94 | 404 | 421 | 3.90 | 4.04 | 4.04 | 3.92
Classification
Skeletal 263 | 256 | 424 | 435 | 412 | 418 | 425 | 446 | 429 | 431 | 429 | 425
Classification
Dental Crowding | 2.65 | 2.63 | 4.26 | 4.48 | 4.18 | 4.40 | 4.40 | 457 | 4.17 | 4.41 | 4.24 | 4.40
Dental Spacing | 2.80 | 2.65 | 4.41 | 451 | 4.31 | 4.40 | 4.41 | 451 | 4.33 | 4.40 | 4.29 | 4.41
Deep Overbite | 2.78 | 2.66 | 4.46 | 4.45 | 426 | 4.38 | 4.44 | 451 | 4.34 | 4.42 | 4.34 | 4.34
Deep Overjet 277 | 269 | 441 | 447 | 423 | 4.40 | 451 | 465 | 430 | 444 | 436 | 4.46
Open Bite 289 | 281 | 451 | 478 | 434 | 464 | 445 | 478 | 439 | 472 | 438 | 4.64
Dental Protrusion | 2.62 | 2.54 | 412 | 422 | 3.95 | 412 | 4.08 | 437 | 401 | 420 | 401 | 4.26
Maxillary 269 | 249 | 419 | 424 | 401 | 413 | 423 | 435 | 411 | 413 | 4.08 | 4.09
Protrusion
Maxillary 281 | 280 | 453 | 460 | 445 | 454 | 454 | 461 | 444 | 462 | 454 | 454
Hypoplasia
Mandibular 278 | 272 | 456 | 4.44 | 445 | 439 | 452 | 449 | 442 | 430 | 447 | 434
Protrusion
Mandibular 265 | 245 | 440 | 418 | 440 | 410 | 453 | 425 | 4.41 | 408 | 453 | 4.17
Retrognathism
Anterior Crossbite | 2.91 | 2.83 | 465 | 470 | 453 | 464 | 457 | 477 | 453 | 4.75 | 459 | 4.72
Posterior 285|272 | 438 | 456 | 432 | 451 | 4.47 | 456 | 444 | 453 | 4.40 | 451
Scissor Bite
Posterior Crossbite | 2.74 | 2.50 | 438 | 435 | 427 | 430 | 443 | 4.43 | 433 | 435 | 441 | 435
Midline Deviation | 2.44 | 2.45 | 4.02 | 4.07 | 3.94 | 407 | 420 | 429 | 3.98 | 4.11 | 4.02 | 3.96
Sagittal | 279 | 258 | 444 | 411 | 439 | 3.93 | 449 | 418 | 4.43 | 4.07 | 4.40 | 4.03
Relationship




Extended Table 14 | Prompt list used for multi-agent collaborative framework integrating
DeepSeek-R1. The “_history” denotes the historical dialogue context, “cur_query” represents
the current user query, and “cur_local_response” is the response generated by DentVLM.

Task

Prompt (EN)

Prompt (ZH)

Instruction for
DeepSeek-R1

[Historical Conversation]
{_history if _history else "No history record"}

[Question]
{cur_query}

[Initial Response]
{cur_local_response}

[Task]

As an experienced dentist:

- According to the user's question, integrate imaging
information, historical conversation, clinical symptoms,
and your professional knowledge to make a judgment
and provide a specific answer and explanation;

- If the initial response is accurate, polish it to make the
answer logically clear, structurally sound, and
user-friendly;

- If the initial response is inadequate or incorrect,
provide correct diagnosis and suggestions, ensuring
the information is comprehensive and well-organized.

Please respond in a professional and compassionate
tone, avoid fabricating patient personal information,
and ensure that the response does not contain
irrelevant information to the current question.

[FHEXFIZR]
{ history if _history else "T/f
FIER"

GEIIE=0)!
{cur_query}

(CULEIEIR=Y

{cur_local_response}

(£55]
BIMEARROERER:

- IRIBAP R, S5HEMNIE
BR. FBRER. IRKEIRH
TAABRHEITHIET, HaHA
RERMER;

- HEEIEER, FEICEM -
B, EOXZEEH. £
AEERFRY;

- EVREEFERRHEIR,
TB4A HIEHBIZETE MANEIY
, BREEFRRE. KITEM.

BT W EXIFENES[EE,
BRIZEBENPANER, HHA
FREIZFFEE S5 H70R—EET
KHER.




